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Abstract

In this study, the manufacture of new types of untraditional agricultural sources in the Egyptian market or
the global market of fruit and vegetables and plant materials with high nutritional value and variety but is not
used on a commercial scale. In the beginning was the use of mint, papaya and hibiscus of new types of jams and
after sensory evaluation got samples jam papaya and and mint to accept sensory high. For this study tended to
add vanilla pulp mango pulp apples to the work of the various combinations and after many sensory experiences
by sensory arbitrators got seven combinations of high results of the evaluation of sensory high, namely, (jam
hibiscus, mint jam and jam with papay mango pulp ratio of 25%). The analysis of the raw materials used in the
study is chemically and nutritionally the results showed the increase of these raw materials, vitamins and
minerals and contain a percentage of protein and high content of carbohydrates. Three were analyzing samples
prepared from non-traditional jam nutritionally and then these mixtures microbiology to study the safety
evaluated by sensory evaluation and found to be safe from the microbiological. It was an experiment the jam
with a concentration of 62 °Brix manufactured u was used in the rest of the study, therefore, was three mixtures
manufactured in this way were chemically and nutritionally analyzed and Microbiology. It was measure the
rheological properties the results of the analysis rheological that all selected mixtures behave non-Newton
behaviour "pseudo plastic” with stress subordination has been studying the effect of temperature on the strength
of these mixtures and found that heat a large effect on the strength of these foods has been the activation energy
account and through these tests found These mixtures are of a good and proper strength.

Key words: Jam - nutritional value- sensory evaluation - physiochemical characteristics - microbiologically
examination - rheological characteristics.

Introduction

In the recent period have increased demand for
food and the desire for diversity of sources and
alternatives due to the increase in the world
population prompting scientists and researchers to
search for ancient sources that were not used or did
not improve their use as sources of food and modern
and cheap sources and technologies.

Generally, Jam should contain at least 60 %
total soluble solids (T.S.S) and at least 45% fruit
(The Prevention of Food Adulteration Rules,
1955, Santanu 2010), whereas, The Codex
Alimentarius Commission specifies that the finished
jam should contain more than 65% TSS. Sugar
constitutes more than 40% of total weight and 80%
of total solids in jam (Santanu , 2010).In 2013 a new
Egyptian standard had been released which declared
that the Jam (T.S.S) should be not less than 60%
(ECS, 2013) .

Roselle orHibiscus sabdariffa L.is a genus of
the Malvaceae family. A plant that is widely grown
in tropical and subtropical regions especially Egypt,
Sudan , Thailand, Mexico and China (Leung |,
1996).The Roselle extract has a unique red color |,
good flavor, low sugar and high acid content , the
acidity makes the juice sour hence the need for

addition of sweetening products (MagayKilima
,2014).

Mentha has a high menthol content. Dried
peppermint typically has 0.3-0.4% of volatile oil
containing menthol 7-48%, menthone 20-46%,
methyl acetate 3-10% , menthofuran 1-17% and 1,8-
cineol 3-6% . Mentha oil also contains small
amounts of many additional compounds including
limonene, pulegone, caryophyllene and pinene
(Leung, 1980).

Papaya, botanical name Carica papaya, is an
lozenge tropical fruit, often seen in orange-red,
yellow-green ad yellow-orange hues, with a rich
orange pulp. Many benefits of papaya owed due to
high of photolytic enzymes like papain and
chymopapain which have antiviral, antifungal and
antibacterial properties (Aravind, 2013). Papaya
fruit is one of the best sources of vitamins and
contain a lot of vitamins A and C and is considered
to act as mild laxative. It has a neutral taste that can
considerably improved by the addition of passion
fruits to make soft drink, jam and various preserves.
Papaya fruits are harvested during several months of
the year. Papaya is one of the bland tropical fruits
that may require acidification to ensure a safe
product when processed by normal methods,
(Rutledge, 1996).

Mango (Mangiferaindica L. Anacardiacea) is one
of the most important tropical fruits in the world and
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currently ranked 5™ in total world production among
the major fruit crops (FAO, 2004).

Material and Methods

Raw Materials:

1. Dark red Roselle calyces (Hibiscus sabdariffa)
were purchased from local market in delta Egypt and
origin were grown in Upper Egypt (Aswan).

2. Fresh green mint leaves (MenthaPiperita) were
purchased from local market (Egypt).

3. Ripe papaya fruits (Carica papaya L.) were
purchased from local market in delta area (Egypt) in
its season 2014.

4. Ripe mango fruits (Mangiferaindica) were
purchased from local market in delta area (Egypt).

5. Sugar (sucrose) was purchased from local
market, Egypt.

6. Pectin was purchased from Danisco Co. (Czech).
7. Monohydrated citric acid was imported from
Rzbc Co. (China).

Methods:
Technological methods:

Preparation of Roselle (Hibiscus sabdariffa) jam:
Preparation of Roselle extract:

Dried hibiscus calyces were washed with cold
water to remove dust and small impurities , Soaked
in cold watr with ratio 1:10 (dried calyces : water)
for 6 hours till the calyces swollen then boiled with
its water till the extract’s TSS reach 6.5 % Brix.

Jam Preparation:

Filtered the previous extract from the calyces
using a stainless mesh 1.5 mm and cheesecloth,
preparing hibiscus jam -62 % concentration, 0.2%
pectin usageas the following recipe:

(Hibiscus extract 6.5 %=900 ml, Sugar ( Sucrose)=
15 kg, Pectin=10 gm and Citric acid solution
42%=12 ml).

Sugar (1.5 g) was added to hibiscus extract (900
ml) the solution was stirred till sugar totally soluble
(5min), the pectin was added as a pectin solution
5% Brix then the mixture was cooked at 80 C ° for
10 min till concentration reach to 62% , as
measured by hand held refractometer ( Atago — 30:80
master hand held — Japan ). Finally Citric acid (12
ml) was added as a solution 42% to form the
jellification pectin net , after the mixture temperature
reached to 90 C° and then settled for 3 min.

Preparation of mint (MenthaPiperita) Jam
Preparation of mint extract:

Fresh green mint leaves were washed boiled with
water b 1 wt: 10volume for 30 min until the extract
brix reach 4.5 %.

Jam preparation:

The leaves extract were filtered using a stainless
mesh and cheesecloth, preparing mint jam 62%
concentration as the following recipe:

(Mint extract 4.5 %=500 ml, Sugar=750 gm,
Pectin=10 gm, Citric acid sol. 42 %=6 ml and Mint
flavor=0.25 ml)

Sugar (750 gm) was added to mint extract (500
ml) the solution was stirred till sugar totally soluble
(5min), the pectin was added ( 10 gm ) as a pectin
solution 5% Brixthen the mixture was cooked at 80
C ° for 10 min till concentration reach to 62% , as
measured by hand held refractometer ( Atago — 30:80
master hand held — Japan ). Finally Citric acid was
added (6 ml) as a solution 42%, after the mixture
temperature reached to 90 C° and settled for 3 min
the mint flavor was added (0.25 ml) to enhance the
weakness of mint natural extract’s flavor.
Preparation of papaya (Carica papaya L.) jam
Preparation of papaya fruit pulp:

Ripe fruits were washed, peeled then the inner seeds
were removed, juiced by electric blinder (Moulinex
France) and stored in a freezer at -4 C° until using.

Jam preparation (original flavor)

The following recipe was used for jam preparation:
(Papaya pulp 6 % =600 gm, Sugar=750 gm, Pectin=7
gm and Citric acid sol. 42%=7 ml)

Sugar (750 gm) was added to papaya fruit pulp
(600 gm) the mixture was stirred till sugar totally
soluble (5min), the pectin was added as a pectin
solution 5% Brix then the mixture was cooked at 80
C © for 15 min till concentration reach to 62% , as
measured by hand held refractometer ( Atago — 30:80
master hand held — Japan ). Finally Citric acid was
added (7 ml) as a solution 42% to form the
jellification pectin net, after the mixture temperature
reached to 90 C° and settled for 3 min.

Preparation of Papaya and Mango jam mixture:
Mango pulp (25%) was mixed with papaya pulp
(75%) and processed as the recipe (Papaya pulp 6
%=450 gm, Mango pulp 15 %=60 gm, Sugar=750
gm, Pectin=7 gm and Citric acid sol. 42%=5.5ml)
Sugar (750 gm) was added to papaya fruit
pulp (45m gm) the mango pulp was added (60 gm )
the mixture was stirred till sugar totally soluble
(5min), the pectin was added as a pectin solution
5% Brix then the mixture was cooked at 80 C ° for
15 min till concentration reach to 62% , as measured
by hand held refractometer ( Atago — 30:80 master
hand held — Japan ). Finally Citric acid was added
(7ml) as a solution 42% to form the jellification
pectin net , after the mixture temperature reached to
90 C°and settled for 3 min .

Chemical and physicochemical analysis

Moisture, Total soluble solids (T.S.S.) as Brix,
pH value, ash, Crude fiber and protein contents as
well as Total and reducing sugars were determined
according to AOAC, 2012.
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Carbohydrates were determined by difference.T.S.S
(total soluble solids): was determined by Hand held
refractometer (Atago — 30:80 master hand held —
Japan) in cooking step.

Total pectic substances contents were

determined by the method of Carre and Hayness,
which was described by (Pearson, 1976).
Determination of minerals:
Minerals content were determined according to
(AOAC ,2012)using Perkin-Elmer, 2380, Atomic
Absorption Spectroscopy (AAS) apparatus in central
laboratory of Faculty of Agric., Moshtohor.
Benhauniversity .

Preparation of samples for analysis:

About 1 g of food product was placed in a
previously ignited crucible and ashed for about 6-8
hr at 500-559 in a muffle furnace. After complete
ignition, contents of crucible were transferred
quantitatively to 100 ml volumetric flask with a
solution of 0.1% HCI (A.R. grad) and volume was
completed to the mark.

Determination of ascorbic acid:

Ascorbic acid determination using the 2,6-
dichorophenol indophenol dye titration method of
(AOAC, 2012).

Rheological measurements:

Viscosity measurement was carried out by
the Brookfield Digital Viscometer Model DV-II+
with 8 rotational speeds for comprehensive data
gathering (5, 10, 15, 20, 25, 30, 50 and 100 rpm)
according to EI-Mansy et al., 2000 and Sharoba et
al., 2012.

Consistency (Spread ability): Was determined by
consist meter (model no .0121 England).
Microbiological analysis :

Total viable bacterial count, yeast and mold were
determined according to APHA (1992).

The microbiological media (total bacterial count
(TBC) using nutrient agar medium and yeast & mold
count using potato dextrose agar (PDA). Ten ml of
each sample were suspended in sterilized bottle
containing 90 ml of sterilized water. The suspension
was used for preparing serial dilution of 10-1, 10-
2and 10-3. One ml from each dilution was
transferred to sterilized Petri dishes (three replicates).
Suitable media was poured in plates before
incubation. The plates of total bacterial count were
incubated at 35°C for 48 hrs. While plates of yeasts
and molds were incubated at 25°C for 3 days. The
counts were calculated per one ml of sample as
colonies formed unit (CFU).

Sensory evaluation:

Sensory properties (color, taste, aroma, etc...) of
all jams were evaluated by the staff at Hero MEA
Company, according to the method of (Lindly et al.
1993).

Statistical analysis:

Statistical analysis was carried out using
Complete Randomized Design (CRD) giving
analysis of variance (AVOVA) for significance at
5% of each treatment. Data of chemical composition
of ingredients and formulas were expressed as mean
of three replicates + standard error (SE). Data for the
sensory evaluation of all formulas were subjected to
the analysis of variance followed by multiple
comparison using LSD (P<0.05) according to
Snedecor and Cochran, 1989.

Result and discussions

Quality characteristics of raw fruits, vegetable
and plant sources:

Fruits puree and juice were prepared and
extracted in laboratory, and then analyzed for
moisture, total solids, ash, fat, protein, total sugars,
total pectic substances, fiber, and ascorbic acid
(Table 1).

The results of chemical composition and physical
properties for ingredients used for the preparation of
jam formulas were in agreement with those obtained
by MaCance and Widdowson’s (1992); Matuk, et
al. (1996); EL-SayedSahar, (2000); Abd-Elaziz, et
al. (2000); Tsen and King (2002); Alline, et al.
(2003); EI-Mansy, et al. (2003); Nourian, et al.
(2003); Ramulu and Rao (2003); Wall, (2006);
Bahlol, et al., (2007) and Mehder, (2009).

proximate composition of jam blends :

Data in Table (2) indicated that moisture and
total solids content in jam formulas nearly varied.
This is due to the adding different kinds of fruits and
vegetables. Also all formulas had the highest level of
ash content for the same reason.

pH and titritible acidity of jam recipes :
Titratable acidity and pH values are important as
it affected on the taste and flavor. The pH values
indicated that all formulas were bit little acid food
Table (3). (complet the data).

Minerals mineral in jam blends

The mineral composition of fruits and vegetables
can reflect the trace mineral of soil in a geographic
region (Forster et al., 2002 and Wall, 2006) and
varies with climate, maturity, cultivars, and
agricultural practices. Some minerals content of the
jam formulas are shown in Table (4). Calcium is
particularly essential for young children (Whitney, et
al., 1990). The calcium content of all formulas
ranged between 13.86 to 10.63 mg/100g. For,
sodium, it is clear that mint jam had the highest value
while hibiscus jam had the lowest value. The trace
elements (magnesium and zinc), contents were
ranged from 18.86 to 8.86 and 1.89 to 1.58 mg/100 g,
respectively. The variation of the minerals content in
all formulas may be due to the different content of
these elements in raw ingredients. The phosphor
content ranged between 7.55 to 6.27 mg/100 g.
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Ca/P ratio in experimental jam blends were had

the best Ca/P ratio according to The FAO/WHO
(1985), that recommended the ratio of calcium to
phosphorus must not exceed the ratio 2:1 and not less
than (% - 1).
From the results of minerals it could be concluded
that the blends are considered as a source for some
minerals. The results of minerals contentfor the
prepared jam formulas were in agreement with those
obtained by Riaz et al.(1999), Ehsan, et al.( 2002),
Bahlol, et al.(2007), Hewedy, (2007), Mehder,
(2009), Singh et al. (2009) and Souad et al.(2012).

Sensory evaluation of jam blends:

The three jams were evaluated for color, taste,
odor, consistency (texture), mouth feel and over all
acceptability by 20 adults from the staff member of
Hero MEA Company. The scores were tabulated in
the Table (5). The data indicated that all of the jam
had high score in all characters which used in the
sensory evaluation. From the data in the Tables as we
shown for color, taste, texture and mouth feel, first
group had scores more than 90% in all previous
characters. Papaya + mango Jam blend had higher
scores among other blends in all sensory food
characters. compare these jam with control sample.

Microbilogical aspects of jam blends:

The overall bacteriological status of the blinds

was observed to be satisfactory. The obtained results
revealed that the total viable bacterial count was 45
and 59 CFU/g for( mint jam&hibiscus jam),
respectively, as indicated in Table (6).
The low counts of the examined blends indicated
adequate thermal process, good quality of raw
materials and as a result of the good different
processing conditions under which the production of
blends was carried out.

Mesophilic spore formers bacterial count was 19
and 21 CFU/g for blends (mint jam &papaya +
mango jam), respectively. However, yeasts and
moulds,  coliform  group, Salmonella  and
Staphylococcus aureus were found to be absent in all
the blends. The microbiological results were in
agreement with many authors such as Wadud, et al.
(2004); Soliman (2001); Bahlol, et al. (2007);
Hewedy, (2007); and Mehder, (2009).

The microbiological results suggested that the
blends are suitable to be submitted for sensory
evaluation by adult panelists, and it was safe for
infant and adults eating.

Rehligocal proparties of jam blends:

In the food industry, rheological characteristics of
concentrated fruit juices and jams are a significant
important property in addition to chemical and
physical  properties. Moreover, rheological
characteristics depend on both the chemical
composition of fruits and processing conditions.
However, knowledge of the flow behavior of

vegetable and fruit juices will be useful in quality
control, calculating energy usage, process control
and equipment selection (Kaya and Belibagli, 2002,
Bahlol, et al.(2007) and Sharoba and Ramadan
(2010). Viscosity; a rheological property, is also
considered as an important physical characteristic
related to the quality of liquid food products.
Rheological behavior of food depends on various
factors like temperature, composition and total solids
content.

The shear stress - shear rate data obtained during
experimentation were applied to some rheological
models (Bingham, power law, IPC Paste, Herschel &
Buckley and Casson's models). The power law and
Herschel & Buckley (Eq., 1 and 2) models were the
best models described the flow behavior of the
analysed jam formulas. The power law model was
applied to determine the consistency coefficient (k)
and flow behavior index (n),

Jam formulas exhibited yield stress, which
decreased exponentially with temperature. At higher
temperatures, due to rupture, the food structure
becomes weak resulting in the lowering of yield
stress (Sharoba and Ramadan, 2010). The same
trend was found in all jam blends . The flow behavior
index (n) was less than unity and increased with
temperature for the 3 jam blends. This indicated that
the jam blends behaved as a shear-thinning
(pseudoplastic) fluid. The numerical values of the
rheological parameters of the all 3 jam blends
showed that there was little difference in their flow
behavior index. Because pseudo plasticity is related
to the average site of the particle of the disperse
phase, it can be assumed that all samples had
particles of similar size, due to a similar finishing
operation. The plastic viscosity (n) was found to
decrease with increased shear rate, which also proves
its pseudoplastic or shear thinning nature. The
coefficients for Power law model are given in Table

().
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Table 1. Proximate composition of raw materials

Components Hibiscus puree Mint puree Papaya puree
Moisture % 86.26 86.01 87.02

Total solids % 13.74 13.62 12.98

Ash % 1.03 3.48 0.67

Fat % 1.17 2.2 0.47

Protein % 2.45 1.75 0.73

Fiber % 2.76 6.28 1.3

Total sugars % 2.31 3.39 7.12
Reducing sugars % 1.40 2.32 2.98

Non reducing sugars % 0.91 1.07 4.13

(';Ootal pectic substances 108 0.72 188

Table 2. Proximate composition of prepared jam blends

Moisture  Crude . Crude Energy
Flavor % protein Fat Ash Vit. C fibers TSS values
Kcal./100 g

;‘rg'scus 32.1 1.893 0.564 1.307 12.24 2.147 62.3 91.293
Mint jam 32.2 1.839 0.423 1.027 11.14 1.921 62.1 86.763
Papaya +

Mango 25 323 1.808 0.416 1.042 41.01 2.281 61.9 83.868
% jam

Table 3. pH and titritible acidity of jam blends (on wet basis*).

Blends No. pH values Titritible acidity %
Hibiscus jam (B1) 3.0 1.4
Mint jam (B5) 3.2 1.2
(Papaya75%-+Mango 25 %) jam (B6) 3.1 1.3

* Value represents average of three determinations

Table 4. Minerals content of jam blends (mg/100g on wet weight basis)

Minerals (mg/100g.)

Blends No. Macro elements Micro elements
Ca K Mg Na P Cu Fe Mn Zn
Hibiscus jam 12.86 124.29 18.86  47.99 6.55 0.163 4.63 0.145 1.58
Mint jam 10.63 140.57 9.08 60.31 6.27 0.380 1.69 0.097 1.89
Papaya +
Mango 25 % 13.86 122.29 8.86 51.38 7.55 0.173 2.03 0.103 1.68
jam
Table 5. Sensory evaluation of the prepared jam blends.
Sensory attributes
Consistenc Fruit Overall
Blends C(g(l)c;r Igsét)e ?ng)r y (Texture) Mo?{g)feel distribution acceptability
(20) (10) (100)
Hibiscus jam 18.80a 20.00a 20.00a 15.40¢ 10.00 a 10.00 a 92.80a
+0.38 +0.72 +0.80 +0.39 10.32 10.21 +1.82
Mint jam 17.00b 20.00a 17.65b 16.10¢ 10.00 a 8.71b 93.20a
+0.39 +0.87 +0.54 +0.41 +0.47 +0.83 +1.98
Papaya + Mango 1855a 19.20a 20.00a 19.70 a 9.25a 10.00 a 95.40 a
25 % jam +0.77 +0.55 +0.21 +0.26 +0.87 +0.62 +1.73
L.S.Datp<0.05 1.75 1.84 1.46 1.59 1.15 1.22 5.22

*Values represent of 20 panelists (Mean +S.E.)
*a, b,...: There is no significant difference (p > 0.05) between any two means have the same superscripts, within the same

acceptability attribute.
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Table 6. Microbilogical aspects of jam blends (CFU/g).

Blends No. TVBC* MSB * Y&M** Coliform
Hibiscus jam (B1) 59 19.5 ND ND
Mint jam (B5) 45 19 ND ND
(Papaya75% + Mango 25 %) jam (B6) 50 21 ND ND
* (TVBC) Total viable bacterial count
(MSB) Mesophilic Spore formers bacteria
*** Yeasts and Moulds
Table 7. Rheological parameters of jam blends
Jam Blends Teomp. Power law Bingham
(*C) K n r2 ns ToB r
Hibiscus jam 5 22.63 0.287 0.999 36.16 5.65 0.999
100 18.67 0.274  0.984 27.61 411 0.999
Mint jam 5 20.04 0.298 0.999 38.11 5.71 0.999
100 14.08 0.285 0.991 28.49 4.18 0.989
Papaya + mango 25 % jam 5 29.03 0.342 0.999 44.06 741 0.999
100 23.12 0.342 0.984 34.43 5.76 0.999
Where:
(K): Consistency index (mPa.s") (n): Flow index (dimensionless).

tos=Yield stress, shear stress at zero shear rate, (Pa)ng = Plastic viscosity (Pas)

r2=Correlation coefficients
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