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Organoliptic and Chemical Properties of Biscuits Blends
Lipids Supported with Dried Spirulina Algae during Torage

El-Kewaisny, Nemaat. 1 Salama, El-Baset. 2 and. Barakat,Ekram 2

-lome Economic Dept. Faculty of Specific Education Kafrelsheikh University, Egypt .
2Food Technology Dept. Faculty of Agric.Kafrelsheikh University, Egypt.

Abstract:

Spirulina algae, is a multicellularfilamentousblue-green microalgae, is used
in many countries of world including Egypt as human safe food. Spirulina
algae used to enhance the nutritional value of food such as bakery products,
due to their well balanced chemical composition as well as source of highly
fatty acid chlorophyll , carotenoid, phycobilins, sterols vitamins, and other
biological active compounds .

The aim of the present study was evaluated of organoleptic and
chemical properties of biscuits blends fortified with different levels of dried
Spirulinaplatensis during storage period for 3 months at 25 +5°C. The result
indicated that biscuits blends fortified with dried Spirulinaplatensis as
05,12, and 3 % lead to improve the organoleptic physical properties
fortified and chemical properties of biscuits blends when compared with
unfortified biscuits sample (control). The chemical properties of biscuits
blend lipid during storage revealed that acid value was decreasing upon the
increasing Spirulinaplatensis in level biscuit blends than control. There were
no significant difference in peroxide value between biscuit 1, biscuit 2 and
control. Biscuit 3 and biscuit 4 recorded low increase of peroxide value
during the storage time with significant difference after three months
comparing with the control. The highest increase was recorded in biscuit
control, while the lowest were in biscuit 4 with significant difference.
Thiobarbituric acid (TBA) decreasing upon the increasing Spirulinaplatensis
in level biscuit blends 1,2,3 and 4 than control while biscuit 2 and biscuit 4
recorded the lowest value.

Biscuits blends fortified supplemented with algae much more balance
nutrient than control one. This supplementation also influences to acidity.

756 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao Ks

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  susuiris iaas

Finally, using Spirulina platensis algae powder in the fortification of bakery
products for its high nutritive value.

Keywords:Spirulina platensis, Chemical properties, Organoliptic, biscuits
blends.

INTRODUCTION

Biscuit is a popular bakery product usually eaten for breakfast in
many parts of the world. One of the most important algae types cultured
today is Spirulinaplatensis. it is filamentous in nature and a microscopic
blue-green alga type which is found intensively in alkaline waters,
contains 60% to 70% protein, gamma linoleic acid, rich in vitamin B12
(193 ug/100 g), E and C, , source of calcium and iron (1043.62 and
338.76 mg/100 g), rich in chlorophyll a (1.472%) , phycocyanin
(14.18%) pigments, and used as an essential nutrition support ( Zarrouk
1966 , Morsy et al.2014 and Barak et al.2016 ). Spirulina algae is a
protein resource which is low lipid, low-calorie, and cholesterol -free (
Richmond, 2004). It is an energy supplement for elderly people. In
Japan, 73% of people aged over 50 eat Spirulina where 10 grams of
Spirulina contains only 36 calories (Seshadri and Jeeji Bai 1992).
Spirulina platensis is digestible because 86% of its cell wall is composed
of digestible polysaccharide (Li and Qi 1997) . Spirulina contains high
amount of iron, which makes it important in anemia disease (Becker,
1994). Addition of Spirulina platensis resulted in protein content
increase, ranging from 7.40% to 11.63%. While calcium, magnesium and
iron contents of bread with S. platensis were 721.2, 336.6, 41.12ppm
respectively. Conventional bread contained 261.7ppm calcium, 196 ppm
magnesium, and 8.72ppm iron (Burcu, et.al. 2016). According to World
Health Organization (WHO 1975 ) , an estimated 150 million individuals
suffer from some type of anemia.

Spirulina algae had been shown to be an excellent source of high quality
protein, bioactive compounds and minerals. Therefore, Spirulina algae
had been designated an ideal food and dietary supplement for (Whitton,
2012). Spirulina is considered as an excellent food, lacking toxicity and
have anticancer, antiviral, immunological properties and it also acts as a
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potent antioxidant. Hanaa et al., (2015) showedthat functional products
(FPs) a high oxidative stability during storage (30 days) periods (as
assessed by antiradical scavenging  activity of 2,2-diphenyl-1-
picrylhydrazyl (DPPH) and Thiobarbituric acid (TBA) test), compared
with that in untreated food products (control). Purpose of our research is
to diversify biscuits and pizza blends fortified with more nutrients
which are similar to functional food. Spirulinaplatensis can enhance
oxidative stability and improve the shelf life of olive oil ( Alavi and
Golmakani 2017).Massoud et al., (2016 ) found that the A. platensis
biomass enhanced the levels of biologically active substances (i.e.
essential amino acids, chlorophyll, phycocyanin, carotenoids, minerals,
vitamins, and essential fatty acids) in croissant samples. The present
study was carried out to determination the chemical composition ,acid
values, peroxide, thiobarbituric acid and organoleptic qualities of biscuits
blends fortified with different levels of Spirulina algae after storage
period at (25£5°C) for three months.

MATERIAL AND METHODS

Material

Spirulina algae strain was obtained kindly from The National Research
Center, Giza, Egypt.

Wheat flour 76%, sugar, yeast, cheese, vanilla, baking powder, oils (corn
oil) , salt, olive and vegetables like (tomato, pepper) were obtained from
a supermarket in Kafrelsheikh City, Egypt. Chemicals used in this study
were purchased from EI-Gomhoria Campany for Trading Drugs
Chemicals and Medical instituts, Tanta, Egypt.

Methods
Growing Spirulina algae in lab conditions.

Spirulina algae isolate was maintained in Zarrouk’s modified synthetic
medium (Muhling, 2000). To avoid bacterial contaminations of axenic
cultures, all media and materials used for handling cultures were
autoclaved at 15 Ib in"2 for 20 minutes .

Preparation of Spirulina algae powder
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Spirulina algae was filtered under vacuum using filter paper (Whatman
No.1) and washed several time with sterilized and distilled water. Then,
the algae cells biomass were dried in thin layers 2 mm under warm air at
40°C and the air velocity was fixed at 1 m/s for 12 hrs. Dried Spirulina
algae grounded in electric mill and passed through 120 mesh sieve screen
to produce a fine algae powder and kept in polyethylene bags at low
temperature (5°C) until used (Yamsaengsung and Bualuang, 2010).

Preparation of biscuit blends with dried Spirulina algae

Biscuit blends were prepared by adding powder sugar (253 g), egg (150
ml) and vanilla (0.7 g) and mechanically beaten for 5 min until they
creamed. Unsalted butter (506 g) and dough were added thoroughly and
mixed with wheat flour (800 g) for 2 min. Then, 15 g baking powder was
added and mixed. Spirulina algae powder was substituted with wheat
flour at ratios 0.5, 1, 2, 3, 4, and 5% (w/w) and the blended biscuits take
ovoid shape. Then, backed in an oven at 160 °C for 15 min. After cooling
for one hour at least, biscuit blends were packed in polyethylene bags.
The samples were used to evaluate organoleptic properties and chemical
properties of it lipid during storage at 25+5 °C for three months.

Organoleptic properties of biscuits blends:

A trained twenty member panel consisting of students and staff members
(both male and female) of the Home Economic Dept., Fac.Specific
Education, Kafrelsheikh University, Egypt was selected . The test were
performed under flouresscent lighting in organoleptic properties
laporatory. Tap water was provided to rinse the mouth between
evaluation . The judges evaluated the samples for taste, colour, odour,
texture and overall acceptability. Each organoleptic properties attribute
was rated on a 10 point hedomic scale (Abo, et al., 2014).

Physical characteriscs of prepared bakery products
Width and thickness
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Width of biscuits was measured by laying six biscuits edge to edge with
the help of a scale rotating those 90 and pre measuring the width of six
cookies in cm and then taking average value. Thickness (T) or height of
biscuits was measured by stacking six biscuits on top of one another and
taking average thickness (T) of six biscuits in cm.

Spread ratio

Spread ratio was calculated according to A.A.C.C. (1983) by dividing the
average value of width (W) by average value of thickness (T) of biscuits.

Specific density

The Specific volume was determined according to Penfield and
Campbell, (1990) as shown in the following equation

Specific density(cm/g)=(weight of limited volume product/the same
weight volume of water) X100

Colour

The colour was determined according to Attia et al. (1993) as following:
one gm of grinded product samples was extracted with 5 ml acetone
(80%) for 24h. at room temperature. The extract absorbance was
measured spectrophotometerically at 420 nm.

Baking losses

Baking losses was accounted according to EI-Nemer (1979).

Baking losses% = Raw sample weight (g) — baking sample weight

Raw sample weight (g) X 100
Chemical properties of biscuits lipids during storage

Baked biscuits blends were stored at room temperature (25+5°C)
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for three months. The samples were kept in polyethylene bags and
they were analyzed every month .

Acid value and Peroxide value of biscuits blends were determined
according to A.O.A.C. (2000). Thiobarbituric Acid (TBA) was
determined according to the methods of Tarladgis et al., (1966) .

Statistical Analysis:

All the obtained data were statistically analyzed by SPSS computer
software. The calculated occurred by analysis of variance ANOVA and
follow up Duncan's multiple range tests by SPSS ver.11 according to
Abo-Allam (2003).

RESULTS AND DISCUSSION

Organoleptic properties of the prepared biscuit blends fortified with
different levels of dried Spirulina algae were considered the important
tests affecting on a large extent, their acceptable qualities of the prepared
biscuit. The organoleptic characteristics of all blends were formed in
biscuit. The obtained results were undertaken to determine the effects of
substituted dried Spirulina algae as a function ingredient in traditional
biscuit. Formulas of bakery products ( biscuit ) were prepared using dried
Spirulina algae with percentage 0, 0.5,1,2,3,4, and 5% (Figure 1).
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Fig (1):1,2,3,4and 5 Biscuit blends fortified with different percentage of
Spirulina algae also Control Biscuit without dried Spirulina algae.

Choosing the highest organoleptic evaluated biscuit blends were
happened comparing with the control sample for each them. Organoleptic
evaluation as a final judgment of biscuit blends had been performed after
baking. It was noticed that biscuit scored more points than the control
biscuit most of organoleptic characteristics that may be due to crisp
texture which happened of difference levels of dried Spirulina used.
Ismail (2007) observed that the fresh baked biscuit characterized by firm
and crisp texture and received high score value. This crisp texture of
biscuit was related to the used of substitute materials and the moisture
content of baked products. These observations are in harmony with those
of Joanna et al., (1990) and Darani et al.,( 2017) observed that using of
this microalga caused increased color and texture stability, high shelf life
and reduced oxidation process in enriched strudels and enrichment of
strudels with A. platensis reduces the number of yeast and mold also
higher quality, shelf life and protein content and reduction of oxidation.

Data in Table(1) showed organoleptic qualities of biscuit blends fortified
with different levels of dried Spirulina algae. Data revealed that biscuit
blends fortified with high levels of dried Spirulina algae become sensory
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not acceptable. The organoleptic quality start dramatically decreased in
biscuit 5 and biscuit 6, which were eliminated in further studies. For a
product to be considered approved in relation to its organoleptic
characteristics, it is necessary that the acceptability index showed be at
least 70%, adequate for consumption, with a good marketability (Santos
etal., 2011) .

Table: (1). Organoleptic properties of biscuit blends fortified with

Organoleptic properties

Biscuit

Overall
blends Colour Odou)  Textur Acceptabili

r
e ty

Control 9.50?

Biscuit 1 9.40%

Biscuit 2 8.50°

Biscuit 3 8.50°

Biscuit 4 7.40°

Biscuit 5 4.40°

Biscuit 6 3.50°¢

different levels of dried Spirulina algae
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Mean values in each column designated by the same letter are not
significantly different at 5.0% level using .Duncan's multiple range tests.
Values are means of triplicate dterminations

In otherwise, these results not agreed with Sharma and Dunkwal (2012)
who prepared biscuit with 10 % dried Spirulina algae in India. They
found that mean score for overall acceptability of value added biscuit was
7.5 against the control sample, 7.9 on nine point hedonic ranking scale.
Accepted high percentage (10% dried Spirulina algae) in the Indian study
and unaccepted even half of it (4% dried Spirulina algae) in the Egyptian
present study could be attributed for panel members food culture and
habit. Also, Massoud et al., (2016 ) showed that the use of A. platensis
biomass for the production of fortified croissants improved the textural
and organoleptic properties of the final products. Spirulina fortification
also increased the protein and moisture levels and water-holding
capacity, whereas it decreased the crumb firmness and lightness of
croissants. Optimum sensory results were obtained when Spirulina was
applied at a rate of 1%. The eating habits of an individual are acquired
depending on one’s environment or family experiences. The appearance
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of a food is, among others, a factor that defines its quality and the first
impression the consumer gets directly from foods. Color, as one aspect of
appearance, plays a major role on the acceptability of a food product,
being a determinant of its identification, as an indicator of quality,
freshness, conservation state, odour expectation and commercial value.
Traditionally, biscuit exhibit light yellow colorations, derived from their
tradition ingredients. So, Egyptian people not accepted the green color
especially with high tone in the high concentration of Spirulina algae.
Color factor was the crucial variable in the organoleptic properties
evaluation.

On the other hand, the texture of the biscuit blends in Table (1), was also
evaluated, and a significant increase of their firmness was evidenced with
an increase of added dried Spirulina algae. These results proved the
positive effect of the algae in the biscuit structure, reinforcing the short
dough system. Biscuit are considered solid emulsions of sucrose, lipids
and non-gelatinized starch, being this morphology is responsible for the
biscuit structure and texture. The main factor affecting these properties is
the moisture content and water mobility, which are highly affected by the
interaction with hydroxyl groups present in the matrix. The replacement
of a small amount of flour by dried Spirulina algae, resulted in the
inclusion of a complex biomaterial, rich in different proteins and
polysaccharides. These molecules have an important role on the water
absorption process, which promote the increase of biscuit firmness,
resulting in more compact structures (Gouveia et al., 2008c).

Physical properties of biscuit blends fortified with different levels of
dried Spirulina algae

Results in Table (2) showed some physical properties of prepared biscuit
blends fortified with different levels of dried Spirulina algae. It was
noticed that the moisture percentage in all biscuit blends were in range
3.9 to 4.9%. It was clear that addition of Spirulina algae reduced the
percentage of water in biscuit blends with Spirulina. Biscuit 3 and Biscuit
4 were significantly less than the control biscuit. Baking loss % and
width didn’t demonstrate a clear difference among studied biscuit blends
while height, spread ratio and color recorded significant difference.
Biscuit 4 recorded lowest height (0.71 cm) and biscuit 1 represented a
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low spread ratio (4.64). Color of biscuit increased by adding more dried
Spirulina algae to reach as maximum value in biscuit 4 as 3.15. Biscuit
blends presented a similar specific gravity. Those results were in
agreement with the results obtained by Ahmed,(2012).

Table (2): Some physical properties of prepared biscuit blends fortified

Physical

operti Thickness
es Baking /
loss (%0) Height
(cm)(T)

Colour| Specific
gravity

Biscuit
blends

Control

Biscuit
1

Biscuit

Biscuit
4

with different levels of dried Spirulina algae

-Mean values in each column designated by the same letter are not
significantly different at 5.0% level using .Duncan's multiple range tests.
Values are means of triplicate dterminations
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Chemical properties of biscuits blends lipid during storage

The acid value is a measure of the free fatty acid contents of lipids. It is
an index of the measurement of freshness of fat. Humidity and high
temperature result in an increase of the acid value due to hydrolysis of
triglycerides into free fatty acids. Higher values indicate undesirable
changes as it not only results in greater refining losses but also increases
susceptibility of oils to rancidity. The presence of free fatty acids in oils
and fats is not desirable because they impart a sharp and unpleasant
flavor to edible fats and oils (Belitz et al. 2009). Data in Table
(3) showed the acid values of biscuit blends fortified with different levels
of dried Spirulina algae during storage period at (25 +5°C) for 3 months.
From the obtained data, it could be notied an increase in acid value
during storage.

Table (3):Acid values (expressed as mg KOH/g oil) of biscuit blends
fortified with different levels of dried Spirulina algae during storage

Storage period (25£5 °C for 3 months)

Biscuit
blends

0 1 2

Control

Biscuit 1
Biscuit 2
Biscuit 3

Biscuit 4
period at (255 °C) for 3 months.

-Mean values in each column designated by the same letter are not
significantly different at 5.0% level using .Duncan's multiple range tests.
Values are means of triplicate dterminations
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The highest increase during 1,2 and 3 months of storage was noticed in
the control biscuit 0.81, 0.99 and 1.23 , respectively, while in biscuit
blends fortified with dried Spirulina algae, acid values decreased as
comparing with the control biscuit. The values ranged between 0.59 and
1.23. The highest value was occurred in control biscuit(after three months
of storage) and the lowest in biscuit 4 (at zero time of storage). During
three months of storage, acid value was decreasing upon the increasing of
Spirulina percentage. The minimum acid value after three months was
for biscuit 4 (0.92 with significant decrease than the control biscuit,
which record 1.23. Those results were in harmony with others obtained
by Sharma and Dunkwal (2012) who prepared biscuit with 10 % dried
Spirulina algae. They found also that faty acidity revealed satisfactory
quality of the value added biscuit at the end of three months of storage
period.

The difference between biscuit blends became so clear during the time
especially after three months. The antioxidant compounds like,
phycocyanin, carotenes especially beta carotene, phenolic compounds in
Spirulina algae could be the crucial reason in prolonging the shelf life of
food products by retarding oxidation and peroxidation processes.
These results agreeded with Burcu (2016) found that bread with
Spirulina stored at room conditions was observed to have a positive
effect on the inhibition of mold growth. Thus, it could be concluded that
functional biscuits had good sensory and nutritional profiles and can be
developed as new niche food market. In general, the addition of
antioxidants to bakery products had a good effect on decreasing the
acidity of biscuit during storage, so preventing the undesirable changes
the taste and odour (Hussein et al., 2010).

Several studies showed that a positive relationship between and
antioxidant activity (oxidative stability ) in certain microalgae

products (Abd El Baky et al., 2014b and Aardt 2004) . Besides, S.
platensis had heterogeneous group of molecules and also several
vitamins provide strong antioxidant activity. These antioxidant vitamins
compounds which are responsible for antioxidant activity in seaweed
include vitamin E (a-tocopherol), carotenoids (-carotene) and vitamin C
(ascorbic acid), are responsible for preventing or retarding free radical-
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induced diseases such as cardiovascular diseases and certain types of
cancers Dominguez (2013) , Abd El Baky et al., (2009) Abd EI Baky et
al., (2014a) and El Baky et al., (2014b) Thus, S. platensis may be used
as the first line of therapeutic defense against cancer before cancer
treatment.

Data in Table (4) presented peroxide values (expressed as meq. O./kg
oil)of biscuit blends fortified with different levels of dried Spirulina algae
during storage period at 25+ °C for 3 months.It could be seen from the
obtained results that in zero time the values were ranged from to 5.93 to
7.63 meq. kg oil. The highest value was found in the control biscuit and
the lowest in biscuit 4 but without significant difference at P< 0.05. After
one month of storage, it could be seen that there were an increase in
peroxide value in all biscuit blends but with different ratio.

Table (4): Peroxide values (expressed as meq. O2/kg oil)of biscuit
blends fortified with different levels of dried Spirulina algae during

1 (o]
Biscuit Storage period (255 °C for 3 months)

blends

1 2 3

Control

Biscuit 1
Biscuit 2
Biscuit 3
Biscuit 4

storage period at (255 °C) for 3 months.
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-Mean values in each column designated by the same letter are not
significantly different at 5.0% level using Duncan's multiple range tests.
Values are means of triplicate dterminations.

The highest increase was recorded in biscuit control was 12.92meq.
O./kg oil,while the lowest were in biscuit 4 with significant difference.
Biscuit 4 (10.20) and biscuit 3 (11.51) recorded low increase of peroxide
value during the storage time with significant difference after three
months comparing with the control (12.92). There were no significant
difference between biscuit 1 (12.31), biscuit 2 (12.06) and control
(12.92). From the obtained results, it can be concluded that all biscuit
blends except biscuit 4 become rancid after two months of
storage(Pearson, (1971), who reported that peroxide value ranged
between 10 to 20 meq. /kg oil, food product is considered rancid but still
acceptable, but if more than 20 meq. O./kg oil, it considered food
products already rancid and unacceptable to consumer. After three
months of storage, all biscuit blends became rancid but acceptable.

Thiobarbituric acid (TBA) assay measured by release of MDA the
secondary oxidative products of polyunsaturated fatty acids (Pearson et
al., 1983).TBA number is much more sensitive and responds to latter
stages of fat and oils auto oxidation. MDA test is measuring the reaction
of TBA and MDA (a product of fatty acids oxidation). This test which
measure the secondary products, starting to occur in the reaction mixture
after formation of hydroperoxides (Ali, 2005).

Data in Table (5) showed TBA (expressed as mg MDA/Kkg oil) of biscuit
blends fortified with different levels of dried Spirulina algae during
storage period at (25 °C) for 3 months.

The TBA values of biscuit blends during storage period for three months
at room temperature ranged between 0.43 and 1.32 mg MDA/kg oil. The
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highest value was noticed in the control biscuit and the lowest value was
detected in biscuit 1. No significant differences were detected between
biscuit blends at 0 or after one month of storage. TBA slowly increase
after O time till the first month of storage, then started to be with quick
rate till the second month and reached the highest rate in the final stage of
storage after third month. After three months, biscuit 2 and biscuit 4
recorded the lowest value of TBA as 091 and 080 mg
malondialdehyde/kg oil while the highest value was the control biscuit as
1.32 mg MDA/kg ail.

Table (5): Thiobarbituric acid (TBA) (expressed as mg MDA/kg oil) of
biscuit blends fortified with different levels of dried Spirulina algae

1 (¢}
Biscuit Storage period (25+5 °C for 3 months)

blends

0 1 2

Control

Biscuit 1
Biscuit 2
Biscuit 3

Biscuit 4
during storage period at (255 °C) for three months.
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-Mean values in each column designated by the same letter are not
significantly different at 5.0% level using Duncan's multiple range tests.
Values are means of triplicate determinations.

Ke et al., (1984) reported that TBA values less than 0.57 mg/kg samples
are considered not rancid, whereas values of 0.65-1.44 mg/kg samples
are regarded to rancid but still acceptable and values greater than 1.5
mg/kg samples are said to be rancid and unacceptable.So it could be
concluded depending to this review that all biscuit blends except biscuit 4
became rancid (but acceptable) after two months of storage.

CONCLUSION

Biscuit blend fortified supported with dried Spirulinaalgae percentage
3% were the best one as nutritive aspect and relatively accepted as
organoliptic aspects. Biscuit blend fortified with dried Spirulinaalgae
were better than without under room temperature.
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Nutritional Evaluation of Cookies Prepared Using Mandarin
Peels Powder
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Home Economic Dept., Fac. of Specific Education , Kafrelsheikh Univ.,
Kafrelsheikh, Egypt.

Abstract

This study was conducted to evaluate the chemical composition of mandarin
peels powder (MPP) and cookies prepared using 5,10,15 and 20% MPP, in
addition to sensory and physical properties of prepared cookies. MPP
showed high values of B. Carotene and polyphenols (3906.05 1U/100g and
89.20 mg/100g),respectively. The chemical compositionof prepared cookies
was affected by addition of MPP as compared with control samples.Using
MPP in preparing cookies caused increasing in crude protein, fat, ash, fibers,
also increased the content of B-carotene, polyphenols, content of total energy
values (k.cal.) and minerals. Cookies prepared using 20% MPP recorded the
highest content of these parameters. Sensory characteristics were differed by
changing the MPP levels. Physical properties increased with increasing of
MPP levels used. The study concluded that utilization of MPP in preparing
cookies led to improvement of nutritional value .
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Introduction

Cookies have become one of desirable snake for both youth and elderly people
due to their low manufacturing lost, more convenience, long shelf -life and
ability to serve as a vehicle for important nutrients (Akubor, 2003; Hooda and
Jood, 2005). It represents the largest category of snake item among baked food
products throughout the world (Pratima and Yadava, 2000).The alteration of
composition of cookies directed to enhancement their nutritive and functional
properties or to enabling of their consumption to the groups of consumers with
special needs and demands has been the subject of the interest of many
researchers. The basic composition of cookies enables a variety of different
possibilities for achievement of dietary properties of the products with respect to
type, share and function of the three main components for cookies dough
production flour (Rukshan, 2001; Pajin et al ., 2005 and Pareyt and Delcour,
2008), fat and sugar (Pareyt and Delcour , 2008and Pareyt et al. , 2009 ).

Recently, plants received much attention as source of biologically active
substances including antioxidants, anti-mutagens and anti-carcinogens. Food
processing industries create very large quantities of waste, which are
difficult to dispose of as they have a high biological oxygen demand. In
citrus juice processing, peels remain as primary waste and give rise to
serious environmental pollution (Lui et al., 2006).Citrus is an important
crop mainly used in food industries and peel is the main by-product of its
processing. Citrus peels, which represents roughly one half of the fruit mass
Is a rich source of bioactive compounds including natural antioxidants such
as phenolic acids and flavonoids (Li et al., 2006). Citrus peel is low in
calories, sugar and fats (Liu et al., 2001 and Bobroff, 2002). Mandarin
fruits are mainly used by juice processing industries ,while the peels are
generally wasted. Fifty percent of the total weight will be lost as pomace,
peel and seed after extraction of juice (FAO, 2010).The peels of citrusfruits
are rich source of flavones and many polymethoxylated flavones, which are
very rare in other plants (Ahmad et al., 2006).Therefore, new by- products
applications should be investigated to have appositive environmental impact
or to turn them into useful products. Accordingly, the functional properties
of some peel components such as pectins, flavonoids, carotenoids, limonene
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and polymethoxy flavones should be considered (li et al., 2007).
Mandarinpeels, which comprise the domaint residue, exhibits potent
antioxidant and anti-inflammatory activities (Murakami et al., 2000) and
Is considered a potential source of functional components (Schieber et al.,
2001).Additionally, mandarin peel is a good source of bioactive compounds
such as polyphenols ,carotenoids, vitamins, enzymes and dietary fibers
(Ajila et al., 2007). Mehmet et al., (2016) found that a significant levels of
Ca, Fe, Mn, were present in the citrus fruit peels.

Materials and methods
Materials

Mandarin peels as by—products were separated from mandarin fruits obtained
from local market at Kafrelsheikh City, Egypt. Commercial ingredients for
baking were obtained from the same local markets.

Preparation of MPP

Mandarinfruits were washed with tap water to remove any dirt
particles.The peels were spread and dried in an air oven at 50°C for 24 hours. The
dried peels were powdered using a hammer mill (Moulinex, France) and sieved
through a 0.2 mm sieve to obtain powdery form.

Preparation of cookies

Cookies were prepared according to the formula shown in table (1).The dry
ingredient were weighted using an analytical balance and thoroughly mixed in
Kittchen Aid Mixer (Kenwood, ModelA907D,England) .Shortening was added
and rubbed in until uniform. The egg was added and the dough thoroughly
kneaded for four minutes.

Table (1) : Ingredients of prepared cookies

Ingredients Amount (g)
Wheat flour 42.50
Sugar 20.50
Shortening 20.50
Egg 15.00
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Baking powder 1.00
Salt 0.40
Flavour 0.10

MPP was substituted to wheat flour at level 5, 10, 15 and 20%.

The dough was then rolled and cut with a round cutter and baked on
greased pan for 5 minutes at 180 °C in oven .The cookies were cooled on
room temperature for 30 minutes before packing in an air tight plastic
container prior to chemical and physical evaluation.

Proximate chemical composition

(Ks

Kafrelsheikh University
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MPP and prepared cookies were analyzed for chemical composition.

All analyses were carried out in triplicate .Moisture, crude protein, fat,

ash

and crude fiber content were determined according to A.O.A.C. (1995).

Carbohydrate contents were estimated by the difference .

Mineral content

Mineral content including Ca, k,Mg, Na, Fe and Zn forMPP and prepared
cookies were estimated according to the methods described in A.O.A.C.
(1997). The samples were wet acid digested using a nitric acid and
perchloric acid mixture (HNO3;, HCLO,, 2:1 v/v).Na and K were determined
by flame photometer 410.The amounts of Ca,Mg,Fe and Zn in the digested

sample were determined using Atomic Absorption (Shimadzu AA-6200).
Determination of phytochemicals

Determination of pB-carotene

[-carotene in the samples was extracted according to the method described
by Tee et al .,(1996). The sample (10 g) was added with 40 ml of 99.80 %
ethanol and 10 ml of 100% (w/v) potassium hydroxide and homogenized for
3 min. using a blender .The mixture was saponified by means of a refluxing
apparatus and heated using a heating mantle for 30 min. and then cooled to
room temperature. The mixture was frequently a gaitated to avoid any
aggregation .For the extraction step, the mixture was transferred into a
separation funnel and 50 ml of n-hexane was added. The funnel was inverted
,vented and then shaken vigorously for a few seconds and the layers were
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allowed to separate. The upper layer (hexane extract ) was pipette out and
the aqueous layer was re-extracted twice ,each time with 50 ml of n- hexane
.Then ,the upper layer was pooled and washed with distilled water until free
of alkali. Phenolphethaline solution (1%) was used to check for any
alkali.The presence of alkali turns this indicator to pink. The extract was
filtered through anhydrous sodium sulphate to remove any water residue .
The hexane residue was removed under reduced pressure at 45 “C using a
rotary evaporator (Laborata 4000,Heidolph Instruments GmbHoo Co.KG,
Germany).The resulting extract was diluted to 10 ml with n-hexane. All
samples were carried out in triplicates.

Determination of polyphenols
Extraction of phenolic compounds

Ten grams of each samples was homogenized and extracted with 10
ml of methanol.All extracts were mixed by vortexing and then sonicated for
10 min.on ultrasonic water bath .The supernatants were centrifuged for 15
min.at 3000 rpm.Then ,7 ml of the extract were redissolved in 3 ml of
methanol to provide a total volume of 10 ml.Methanolic extracts were
further diluted 10 times with methanol and then filtered through a 0.45 Mm
pore size syringe filter before HPLC analysis.

HPLC analysis

HPLC analysis were performed with Beckman HPLC with A model 127
pump,

a model 166 UV detector and 32 KARAT Software operating system .The
phenolic compounds were detected at 280 nm with a flow rate of 1 ml / min.
The column was operated at a temperature of 25 °C. Separation were carried
out in a dual pumping system by varying the proportion of 2.5% (v/v) acetic
acid in water (mobile phase A) and (70%) methanol in water (mobile phase
B).The solvent gradient elution program was as follows: 10 % to 26% B
(v/v) in 10 min to 70 % B at 20 min. and finally to 90% B at 25 to 31 min.
The injection volume for all samples was 100 MI. The phenolic compounds
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were analysed by matching the retention time and their spectral
characteristics against those of standards according to the method described
inNirupam et al ., 2013).

Caloric value of prepared cookies

Caloric value of prepared cookies was calculated according to Lawrence,
(1965) using the following equation:

Caloric value (K.cal/100 g) = [(protein+ carbohydrate content) x4 + (fat
content x 9)].

Sensory evaluation

Cookies were cooled for 1-2 h at room temperature (25+3 °C) in a sealed
plastic bag. Sensory evaluation of prepared cookies was evaluated by 20 trained
panelists for color,taste, flavor,shape, texture,crispness, mouthfeeling and
acceptanceon a 7-point hedonic scale (from like extremely=7 to dislike
extremely=1)(Sanz et al., 2009).

Physical properties

Physical propertiesof preparedcookies included weight, width, thickness and
spread ratio. Weight(g)were measured by using sensitive balance (WJ,
china).Widthand thickness of the products were measured to the nearest (cm)
according to A.A.C.C. (1983).Spread ratio was calculated according to A.A.C.C.
(1983), as follows:

Spread ratio = width (cm) /thickness (cm). All objective measurements were
done on triplicates and the main value was calculated.

Statistical analysis

Data of chemical composition, sensory evaluation and physical properties were
subjected to analysis of variance followed by Duncan's multiple range tests
according to Steel and Torrie (1980).

Results and Discussion
Chemical composition of MPP

The mean values of proximate chemical composition included moisture, crude
protein, crude fat, ash, crude fibers and carbohydrates of MPP is presented in
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Table (2) which showed that MPP contained10.54+0.10, 7.14+0.01,
2.54+0.01,4.00+£0.01, 16.86+0.02 and 69.46+0.01g/100 g for moisture, crude
protein, crud fat, ash, crude fiber and carbohydrates, respectively. Such data
confirmed that MPP is a good source of crude fiber, those results in the same line
ofOjha et al., (2016) who mentioned that MPP is a better source of fiber than
cereal brain.From results, MPP contained good amount of protein, fat, ash , those
results in agreement with  Pavin and Sanita (2017) who found that MPP has
high ash ,crude fat and crude fibers as they found that MPP contained (8.60+0.3,
4.39+0.67,7.28+1.02,4.32+1.84,4.13+0.12 and 79.88+1.64%) for moisture , crude
protein, crude fibers, crude fat , ash and carbohydrates, respectively as dry basis.

Table (2): Chemical composition of MPP

Chemical composition Value (g/100g d.b.)
Moisture 10.54+0.10
Crude protein 7.14+0.01
Crude fat 2.54+0.01
Ash 4.00£0.01
Crude fiber 16.86+0.02
Carbohydrates 69.46+0.01

Minerals content of MPP

Minerals content of MPP were showed in Table (3). Results indicated that MPP
contained 196.6964, 24.8573, 33.0503, 38.7327, 84.9168 and 27.7851 Mg/g for
Ca,K, Mg, Na, Fe and Zn, respectively. Mehmet et al ., (2016) found that
mandarin  peels from different countries contained 6646.28+22.12
,12694.90+100.62, 1500.06£12.5, 474.87 +2.61,10.21+£0.93 and 3.54+0.30 mg
kgt for Ca, K, Mg, Na, Fe and Zn, respectively and
6113.94+213.49,5457.12+313.91, 560.84+26.38, 738.40+69.83,12.82+0.63 and
2.43+0.27 mg kg* for Ca, K, Mg, Na, Fe and Zn, respectively in another samples.
Leterme et al., (2006) reported that the variability in the mineral composition
depends on the cultivation conditions, such as soil fertility and pH, water supply,
climate and seasonal variations. Boudries et al., (2015) found that mandarin peels
contained 2.19+ 0.002, 5.39+0.03, 0.95+0.01, 2.76+0.03, 2.06+0.01, 0.06+0.00,
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0.02+0.00 and 0.15+0.00 (mg/g d.w) for Na, K, Mg, Ca, Fe, Mn, Cu and Zn,
respectively .

Table (3):Minerals content of MPP

Minerals Value (Mg/g)
Ca 196.6964
K 24.8573
Mg 33.0503
Na 38.7327
Fe 84.9168
Zn 27.7851

p -carotene, Polyphenols content of MPP

Table (4) indicated the content of 3 -carotene and polyphenols of
MPP. B-carotene recorded 3906.05 1u/100g and polyphenols 89.20 mg/100g
.Those results in agreement with Ojha et al., (2016) whofound that MPP
contained a large a mount of total polyphenols as well as bioactive
compounds. Pavin and Sanita (2017) found that MP extract contained
128.95 mg GAE/g polyphenols and 2497Mg/g*for carotenoids. Fejzic and
Cavar (2014) that total phenolic content of MPP (0.49£0.02%). Boudrie
et al., (2015) found that mandarin peels contained total phenols (9686.2+
143.8) mg gallic acid and carotenoids (75.3£1.30 mgp -
carotene).Mandarin, as other citrus fruits, has nutritional importance due to
its particular composition, flavonoids, especially polymethoyflavons and
flavanones (hesperidin, narirutin and naringin) are identified in citrus pulp
as well as in peel (Mouly et al., 1998and Wang et al., 2008). In the by-
products of citrus fruit after juice production, phenolic acids such as caffeic,
p.coumaric, ferulic, and sinapic acid have also been identified (Bocco, et al.,
1998 andPeleg et al., 1991).The peel of citrus fruits may be rich sources of
natural, low-cost antioxidants and have higher antioxidant activity than the
pulp fractions (Guimardaes et al., 2010; Goulas and Manganaris, 2012;
Lagha-Benamrouche and Madani, 2013).

Phytochemicals Value
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Polyphenols (mg/1009) 89.20

Table (4): p -carotene, Polyphenols content of MPP
Chemical composition of prepared cookies

Table (5) showed the chemical composition of cookies prepared using
MPP as (g/100 g). Results cleared that cookies prepared using MPP (5%)
were the highest in moisture content as it recorded 25.71+0.01 g/100 g.
There were no significant differences at p<0.05 between treated samples in
moisture values. The content of crude protein of prepared cookies was in the
highest value in cookies prepared using 20% MPP (12.54+0.01g/100g),
while it was in the lowest value in control samples 11.54+0.01 g/100g. It
could be noticed that using MPP in preparing cookies led to improvement in
protein content. There were no significant differences at p<0.05 between
control samples and cookies prepared using 5% MPP. The highest content of
fat recorded in cookies prepared using 20% MPP as it was 5.68+ 0.01
g/100g. There were no significant differences at p<0.05 between cookies
prepared using 10 and 15% MPP. Ash and fibers content increased in
cookies with increasing of MPP levels. It may be due to the content of ash
and fibers in MPP which used in preparing cookies. There were significant
differences between all samples at p<0.05 in ash and crude fibers. For
carbohydrates, it was noticed that the highest value of carbohydrate recorded
for controlsamples83.14+0.11g/100g. Generally, from these results it could
be concluded that the utilization of MPP in cookies resulted in increasing
it's contents of crude protein, fat, ash and fibers , these results were in
agreement with Nassar et al., (2008) who concluded that utilization of MPP
in some biscuits results in increase of its contents of fibers and ash, on the
other side, dietary fibers constituents increased significantly by increasing
MPP, this may be due to higher of dietary fibers constituents in
MPP(Leelavathi, 1993). Pavin and Sanita (2017) concluded that the use of
MPP in bakery products increase fiber and ash content with increase
bioactive compound.
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Samples Moisture Crude Crude Ash Crude | Carbohydra
protein f fibers | tes
at
Control 20.59+0.08 | 11.54+0.01 | 3.71+ 0.81+0.01 | 0.80+0.01 |83.14+0.11%
d c 0.01d e e
Cookies 25.71+0.01 | 11.73£0.01 | 4.08+0.02 | 0.85+0.01 | 0.97+0.01 | 82.37+0.00?
with 5% 8 ¢ ¢ d d
MPP
Cookies 23.11+0.01 |12.09+0.02 | 4.30+0.01 |0.97+0.06 | 1.41+0.00 | 81.23+0.09 °
with 10% b b b ¢ ¢
MPP
Cookies 21.08+0.01 |12.35+0.01 |4.35+0.01 |1.04+0.01 |1.61+0.01 | 81.19+0.06 °
with 15% ¢ ab b b b
MPP
Cookies 20.18+0.01 | 12.37+0.02 | 5.68+0.01 | 1.12+0.02 | 2.10+0.00 | 78.73+0.01 ¢
with 20% d 2 a a a
MPP

Table (5): Chemical composition of prepared cookies as (g/100 g) Mean

values in the same column with different superscript letter indicate

significant atdifference P<0.05.

Caloric value of prepared cookies

Data in Table (6) presented the caloric values of prepared cookies.
Carbohydrates represented the main source of calories in all cookies. Protein
was the second source of calories, while fat was the lowest level of caloric
values, this may be attributed to the chemical composition of MPP. The
highest caloric value (415.52 k.cal./100 g) was obtained from cookies
prepared using 20% MPP, followed by cookies prepared using 15% MPP
(413.31k.cal./100g). The lowest caloric values (408.11k.cal./100g) was
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calculated in control. It can be concluded that utilization of MPP in
preparing cookies caused improvement of it's caloric value .

Table (6): Caloric values of prepared cookies (k.cal./100 g)

Sample Sources of calories Total caloric
- values

protein Fat Carbohydrates

Control 46.16 33.39 328.56 408.11

Cookies with 5% MPP 46.92 36.72 329.48 413.12

Cookies with 10% | 48.36 38.70 325.48 412.54

MPP

Cookies with | 49.40 39.15 324.76 413.31

15%MPP

Cookies with 20% | 49.48 51.12 314.92 415.52

MPP

Minerals content of prepared cookies

Table (7) showed the content of minerals of prepared cookies as the results
of mineral assayed showed that cookies prepared using MPP was rich in
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those minerals compared with control samples. Data in Table (7) indicated
that cookies prepared using 20% MPP recorded the highest values of all
minerals. Ca values ranged between 231.6947 to 353.3216, K values ranged
between 46.5691 to 87.4328, Mg/g ranged between 32.0411 to 34.9602, Na
values ranged between 38.5357 to 40.4407, Fe ranged between 82.9376 to
162.7764 and Zn values ranged between 16.8003 to 36.1526 Mg/qg.
Minerals content increased with increasing ofMPP levels. It may be due to
high content of minerals in MPP as showed in Table (3).Sodium plays an
important role in the transport of metabolites (Paul and Shaha, 2004).Fe is
necessary for the formation of hemoglobin and also plays an important role
in oxygen and electron transfer in human .Minerals are important in the diet
because they serve as cofactors for many physiologic and metabolic
functions and their absence, clinical deficiencies, may occur (Mann et al.,
2016 and Nadal and Bhardwaj, 2015).

Table (7): Minerals content of prepared cookies as (Mg/g)
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Minerals Ca K Mg Na Fe Zn
Control 231.6947 | 46.5691 | 32.0411 | 38.5357 82.9376 16.8003
Cookies with | 237.7011 | 49.8889 | 32.1529 | 38.8157 83.0991 21.9180
5%MPP
Cookies with | 289.1968 | 72.0259 | 32.9950 | 39.1276 91.0287 22.0905
109%MPP
Cookies with | 289.2364 | 83.4136 | 33.0057 | 39.4084 101.2794 | 23.4902
15%MPP
Cookies with | 353.3216 | 87.4328 | 34.9602 | 40.4407 162.7764 | 36.1526
20%MPP

B.carotene and polyphenols content of prepared cookie

Table (8) showed the content of P-carotene and polyphenols content in
preparedcookies.Cookies prepared using 20% MPP recorded the highest values
(298923 1U/100g and 83.44 mg/100g) for P.carotene and polyphenols,
respectively. Control sample recorded the lowest values (539.00 1U/100g and
29.09 mg/100g) for B.carotene and polyphenols, respectively. Data in Table (8)
indicated thatthe content of those phytochemicals increased with increasing of
MPP levels. Ojha et al., (2016) found that raw MPP contained 125.85+ 6.78
(GAE/g ) of polyphenols and 2143+25.24 (ug/g).The total phenolic contents of
citrus peels were affected by the method of peel preparation, the type of the
solvent and its concentration, the operating temperature and the type of citrus peel
used in the extraction, the, extraction time, ( Li, Smith et al., 2006; Boudries et
al., 2012). Furthermore, Ye et al., (2011) found that total phenolic contents were
significantly different in the various mandarin cultivars.

Table (8):p -carotene and polyphenols content of prepared cookies

Samples p-carotene Polyphenols
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1U/100g mg/100g
Control 539.00 29.09
Cookies with 5%MPP 1543.04 42.96
Cookies with10% MPP 2727.69 69.64
Cookies with15%MPP 2902.49 77.04
Cookies with20%MPP 2989.23 83.44

Sensory evaluation of cookies prepared using MPP

Table (9) showed the sensory evaluation of prepared cookies using MPP,
color is one of the parameters used for process control during roasting,
because brown pigmentsappear as browning and caramelization reactions
progress (Moss and Otten, 1989). The color intensity is related with many
factors: the baking time of the dough; the contact and temperature in the
baking plates or the formulation (either in fat or in cereal), thus different
colors originate within the same sample (Pereira, 2013).Mean quality score
of color of cookies have been given in the table (9).1t is evident from the
results that the highest score of color was recorded in cookies prepared
using 5%MPP, while the lowest score was recorded in cookies prepared
using 20%MPP.From the same data, it is evident from the results that the
highest score of taste was scored by cookies prepared using 5% MPP, while
the lowest score of taste was in cookies prepared using 20% MPP. Flavor is
the main criterion that makes the product to be liked or disliked. The results
indicated that the cookies prepared using 20% MPP had significantly got the
highest score (6.60+0.63) for flavor. Regarding to the same table (9), for
shape there were no significant differences between all prepared cookies.
Control recorded the highest value ,while cookies prepared using 15 and
20% MPP recorded the same value.The textural property hardness in cookies
IS mainly associated to the moisture and fat content (Zoulias et al.,
2002).Texture of cookies prepared using 5% MPP got the highest score
(6.66+ 0.61) ,while the lowest score was obtained from the cookies prepared
using 20% MPP (6.13+0.74).Table (9) showed the quality scores for the
crispiness of prepared cookies.It is obvious from results that quality score
for the crispiness of prepared cookies ranged from (6.20+0.61in cookies
prepared using 20%MPPto 6.73+0.456 in cookies prepared using
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5%MPP.From the same table (9) there were no significant differences
between all prepared cookies in mouth feeling. The mean values of mouth

feelingranged from (6.13+0.63 to 6.53%£0.63).The statistical

analysis

regarded the acceptances of cookies prepared using MPP showed in table
(9). Maximum score (6.60+0.50) was achieved by cookies prepared using
5%MPP, while minimum score (5.73£0.70) was obtained by the cookies
prepared using 20% MPP.

Organoleptic| Control |Cookies with| Cookies | Cookies | Cookies
properties 5% MPP with with with
10% MPP|15% MPP| 20% MPP
Color
6.13+0.63| 6.60+0.50 % |6.26+0.79 * 5.93+0.73 | 5.73+0.79"
ab b
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6.40+0.73| 6.46+0.74?2 |6.33+0.812|5.93+0.59% 5.40+0.73 "
a
Flavor
5.90+0.79| 6.06+£0.792 [6.33+0.72 2| 6.46+0.51 | 6.60+0.63 2
b ab
Shape 6.40+0.73| 6.60+0.632 | 6.53+0.63?%| 6.20+0.86 | 6.20+0.77 @
a a
Texture 6.20+0.77| 6.66+0.61 2 (6.40+0.50 ® 6.33+0.61 | 6.13+£0.74
ab ab
Crispness 6.46+0.63| 6.73+£0.452 6.53+0.63 % 6.40+0.63| 6.20+0.67 "
ab ab
Mouth 6.26+0.70| 6.53+0.632 |6.33+0.72 2/ 6.13+0.63| 6.13+0.74
feeling @ a a
Acceptance [6.13%+0.74 6.60+0.50|6.40+0.73 % 6.33+0.61| 5.73+0.70
ab a a b
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Table (9):Sensory evaluation of cookies prepared using MPP

Mean values in the same row with different superscript letter indicate
significant difference at P<0.05.

Physical properties of prepared cookies

Table (10) showed the physical properties of prepared cookies included
weight, width, thickness and spread ratio. Control sample recorded the
lowest values of those parameters (3.39+0.01g, 4.13+£0.11, 0.71+0.01 and
5.62+0.16cm) for weight, width, thickness and spread ratio,
respectively.Cookies prepared using 20%MPP recorded the highest values
of those parameters(3.85+£0.24 g, 4.80+0.10, 0.84+£0.01 and 6.00+0.12 cm)
for weight, width, thickness and spread ratio, respectively. For weight there
were no significant differences between control samples, cookies prepared
using 5, 10, 15% MPP. For widththere were no significant differences
between control samples, cookies prepared using 5% also betweencookies
prepared using 10 and 15 %MPP. For thickness there were no significant
differences betweencookies prepared using 5, 10%MPP.For spread ratio
there were no significant differences between control samples, cookies
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prepared using 5 and 10% MPP, also between cookies prepared using 15 and
20 %MPP.It could be concluded that physical parameters increased with
increasing of MPP levels.

Table (10):Physical properties of prepared cookies

Physical properties Weight Width Thickness Spread
ratio
g cm cm
cm
Control 3.39+0.01° | 4.13+0.11°¢ 0.71+0.01 ¢ 5.62+0.16 "
Cookies with 5% MPP 3.43+0.40° | 4.16+0.15°¢ 0.74£0.00 ¢ 5.62+0.29°
Cookies with 10% MPP | 3.46+0.18" | 4.50+0.00"° 0.75+0.02 ¢ 5.71+0.17°
Cookies with 15% MPP | 3.60+0.20° | 4.50+0.10° 0.80+0.00 ° 5.86+0.21?
Cookies with 20% MPP | 3.85+0.24% | 4.80+0.10°? 0.84+0.01 @ 6.00+£0.12 @

Mean values in the same column with different superscript letter
were significant different at P<0.05.

Conclusions

It could be concluded that the addition of MPP to cookies formulation
have many advantages includes improve content crude protein, fat, ash,
fibers, minerals and natural phytochemicals, increased caloric value.
Utilization of MPP in preparing cookies effected on sensory characteristics
and physical properties.
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Abstract:

Diabetes mellitus (DM) is a group of metabolic disorders in which there
are high blood glucose levels over a prolonged period. Benefits of
pharmaceutical factors to treat the disease aggressively early have been
recommended, but medications may have unwanted side effects. Therefore,
the therapeutic approach of several traditional medicinal systems is more
holistic. The present study aims to investigate the effectiveness of three
phyto- methanolic extracts including onion skin extract (OSE), eggplant peel
extract (EPE), tomato pomace extract (TPE) and their mixture in modulating
hyperglycemia using Streptozotocin (STZ)-induced diabetic rats. The
selected phyto- extracts showed high antioxidant activity (AA) ranged 80.98
to 91.12% and rich in total phenolics ranged 41.56 -179.71 mg GAE/g
extract. Treatment of animals with STZ caused a significant increased
(p<0.05) in serum glucose concentration by the ratio 141.91% compared to
normal animals (negative control group). Supplementation of the rat diets
with 0.5% w/w by OSE, EPE, TPE and their mixture decreased this
elevation value and recorded 51.44, 74.94, 63.62 and 45.81%, respectively.
On the same time, improving in hyperglycemia complications includes liver
functions, blood lipid profile and serum immunological parameters were
recorded. All of these effects could be attributed to the high antioxidant
activities including inhibition of lipid peroxidation (LP), inhibition of low
density lipoprotein (LDL) oxidation and peroxyl radical (ROO
)scavengingas the result of high levels of bioactive compounds recorded in
the all tested extracts. In conclusion, date of the present study provide a basis
for the use of phyto- extracts for the prevention and/or treatment of T2DM
instead of /beside the synthetic medications which may have unwanted side
effects.

Keywords: onion skin, eggplant peel, tomato pomace, methanol extracts,
hyperglycemia, liver functions, blood lipid profile, immunological
parameters.

Introduction
Diabetes is defined as a disease in which the body’s ability to produce
or respond to the hormone insulin is impaired, resulting in abnormal
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metabolism of carbohydrates and elevated levels of glucose in the blood.
This results primarily in elevated fasting and postprandial blood glucose
levels. If this imbalanced homeostasis does not return to normalcy and
continues for a protracted period of time, it leads to hyperglycemia that in
due course turns into a syndrome called diabetes mellitus (WHO, 1999 and
Tiwari and Madhusudana, 2002). There are two main categories of this
disease. Type 1 diabetes mellitus (T1DM) also called insulin-dependent
diabetes mellitus (IDDM) and is partly inherited. Type 2 (T2DM), the
noninsulin- dependent diabetes mellitus (NIDDM) is characterized
by insulin resistance, which may be combined with relatively reduced
insulin secretion (David, G. and Gardner, 2011).

DM is widely distributed all over the world including Egypt, and nearly
one of each 10 person is diabetic. In 2006, according to the World Health
Organization, at least 171 million people worldwide suffer from diabetes
(ADA, 2005). The incidence is increasing rapidly and it is estimated that by
the year 2030, this number will probably double (ADA, 2005).Therefore, the
human population worldwide appears to be in the midst of an epidemic of
diabetes. Reports from the World Health Organization (WHO) indicate that
diabetes mellitus is one of the major Killers of our time, with people in
Southeast Asia and Western Pacific as well as Middle East being most at
risks (Tiwari and Madhusudana, 2002).

Such as mentioned by several studies, DM increases the risk of long-
term complications. The major long-term complications relate to damage
to blood vessels. DM doubles the risk of cardiovascular disease and about
75% of deaths in diabetics are due to coronary artery disease. The primary
complications of DM due to damage in small blood vessels include damage
to the eyes (iabetic retinopathy), kidneys (diabetic nephropathy), and nerves
(Diabetic neuropathy) (WHO, 1999 and Yang et al.,, 2016). Several
strategies to improve diabetic complications have been proposed, because
early treatment and prevention play a pivotal role in reducing the population
burden of diabetes. Benefits of pharmaceutical factors to treat the disease
aggressively early have been recommended, but medications may have
unwanted side effects. Also, the cost of administrating modern antidiabetic
drugs is beyond the reach of most people in the low income group and those
living in the rural areas (Jevas, 2011).
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For all of these reasons, the therapeutic approach of several traditional
medicinal systems is more holistic. The fundamental mechanisms of these
medicinal systems are still unexplainable using modern tools. The medicinal
preparations in traditional medicines contain a variety of plant parts
(vegetables, fruits, herbs, spices etc) ingredients, that are thought to act on a
variety of targets by various modes and mechanisms (Tiwari and
Madhusudana , 2002; and Matsui et al., 2006 and Elhassaneen et al.,
2016).Thus, there has been a growing interest in plant parts remedies that
can be but have been difficult to maintain over a long term introduced into
the general population with the least side effects and the maximal preventive
outcome (Matsui et al., 2006). In this context, many phytochemicals
naturally occurring in plant foods would be desirable options. Amongst all
of these bioactive compounds flavonoids, phenolic compounds, organosulfur
compounds and anthocyanins are represent the central position. Such
compounds has been reported to improve diabetic status by many
mechanisms including: decreasing oxidative stress (Dias et al., 2005 and
Coskun et al., 2005), reducing the disturbance of hepatic gene expressions
(Kobori et al., 2009), and reducing the rate of primary complications due to
damage in small blood vessels such retinopathy, nephropathy and
neuropathy (Michael, 2011).

Extensively studied sources of such natural compounds are fruits and
vegetables, seeds, cereals, berries, wine, tea, onion bulbs, olive oil and
aromatic plants. Attempts are also made to identify and evaluate these
bioactive compounds in agricultural by-products, ethnic and traditional
products, herbal teas, cold pressed seed oils, exudates resins, hydrolysis
products, not evaluate fruits and edible leaves and other raw materials rich in
antioxidant phenols that have nutritional importance and/or the potential for
applications in the promotion of health and prevention against
damages/complications caused by many diseases including DM. Amongst
of these agricultural by-products, onion skin, eggplant peel and tomato
pomace are producing in large quantities in food-processing plants. The
major by-products resulting from industrial peeling of onion (Allium cepa
L.) bulbs are brown skin, the outer two fleshy leaves and the top and bottom
bulbs. The outer dry layers of onion bulbs (Onion skin, OS), which are not
edible and removed before processing, have been shown to contain a wide
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spectrum of polyphenolic components (Singh et al., 2002). Also, it is a
source of flavour components and fiber compounds and particularly rich in
flavonoids including quercetin glycosides (Hertog et al., 1992 and Waldron,
2001). Since quercetin from onions and their skins is rapidly absorbed and
slowly eliminated, it could contribute significantly to antioxidant defense
system (Hollman et al., 1997). For this reason and others, OS extracts used
successfully in different therapeutic applications as antioxidant,
anticarcinogenic and antimutagenic, (Elhassaneen et al., 2016,+). Eggplant,
Solanum melongena) one of the most widespread vegetable consumed
around the world. It is ranked as one of the top ten vegetables in terms of
oxygen radical scavenging capacity due to the fruit’s phenolic constituents
(Cao et al., 1996). Anthocyanins, an important group of naturally occurring
pigments of red and/or purple colored fruits, are the main phenolic
compounds in eggplant peel which provide a myriad of health benefits
including lower blood glucose level, management or control of postprandial
hyperglycemia associated with T2DM) and reduce free radicals and thereby
improve memory deficits caused by DM (Nanda et al., 2013; Esther et al.,
2013 and Sepideh et al., 2016). Tomato (Lycopersicon esculentum L.) juice
Is the most important vegetable juice with respect to per capita consumption.
About 3-7% of the raw material is lost as waste during tomato juice pressing
(Otto and Sulc, 2001). Tomato pomace consists of the dried and crushed
skins and seeds of the fruit (Avelino et al., 1997). Lycopene is the principal
carotenoid causing the characteristic red hue of tomatoes. Most of the
lycopene is associated with the water-insoluble fraction and the skin
(Sharma and Maguer, 1996). Therefore, skin extracts are especially rich in
lycopene. Baysal et al., (2000) clearly stated that a large quantity of
carotenoids is lost as waste in tomato processing. Lycopene is associated
with antioxidant status, gap-junction formation, inhibition of cholesterol
synthesis and prevent cancer and heart diseases (Weisburger, 1998 and
Betty, 2002).

All of the previous studies confirmed the uses of plant parts for the
treatment of common diseases such as diabetes are very common. In line
with the WHO (1999) expert committee on diabetes which recommends that
traditional methods of management of diabetes should be further
investigated. Additionally, considering the economic resource constraints
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and cheapness of these phyto-products, this present study was designed to
determine the antioxidant properties of three vegetables processing by-
product extracts and their roles in the alleviation of health complications
caused by diabetes in rats.

Materials and methods
Materials

Plant parts: Tomato and eggplant fruits were purchased from Minia local
markets, Minia City, Egypt. Red onion skin (ROS) was obtained by special
arrangements with some fresh onion merchants, Tala City, Minoufiya
Governorate, Egypt

Experimental animals: Normal male albino rats (145£10g) were obtained
from Research Institute of Ophthalmology, Medical Analysis Department,
Giza, Egypt.

Chemicals: Streptozotocin (STZ), used for induction of DM among rats,
Folin-Ciocalteu reagent, o-phosphoric acid, serine borate buffer (SBB), N-1-
(pyrenyl) maleimide (NPM), dimethyl sulfoxide (DMSO), Trolox, 2,2-
azobis (2-amidinopropane) dihydrochloride (AAPH) and dithiothreitol
(DTT) were obtained from Sigma Chemical Co., St. Louis, Mo. Casein, as
main source of protein from Morgan Company for Chemicals. Cairo, Egypt;
vitamins and salts mixtures, all organic solvents, buffers and other chemicals
were of analytical grade were purchased from EI-Ghomhorya Company for
Trading Drugs, Chemicals and Medical instruments, Cairo, Egypt.

Methods

Preparation of plant parts powder

Eggplant, red onion and tomato fruits were peeled manually to obtain
eggplant peel, red onion skin and tomato pomace. Eggplant peel and red
onion skin were washed and tomato pomace then dried in a hot air oven
(Horizontal Forced Air Drier, Proctor and Schwartz Inc., Philadelphia, PA)
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at 55 °C until arriving by the moisture in the final product to about 8%. The
dried peels and pomace were ground into a fine powder in high mixer speed
(Moulinex Egypt, ElAraby Co., Benha, Egypt). The material that passed
through an 80 mesh sieve was retained for use.

Preparation of plant parts extracts

Powders of the selected plant parts were used for their different types
extracts as follow: A 20 g from dried plant powder plus 180 ml methanol
(80%, v/v) were homogenized and transferred to a beaker and stirred at 200
rpm in an orbital shaker (Unimax 1010, Heidolph Instruments GmbH & Co.
KG, Germany) for 1 h at room temperature. The extract was then separated
from the residue by filtration through Whatman No. 1 filter paper. The
remaining residue was re-extracted twice, and then the two extracts were
combined. The residual solvent of was removed under reduced pressure at
45°C using a rotary evaporator (Laborata 4000; Heidolph Instruments
GmbH & Co. KG, Germany) and the extract could be ready for the basil diet
blending purpose.

Chemical analysis
Determination of total phenolics

Total phenolics in selected vegetables processing by-product extracts
were analyzed. Total phenolics were determined using Folin-Ciocalteu
reagent. Two hundred milligrams of sample was extracted for 2 h with 2 mL
of 80% MeOH containing 1% hydrochloric acid at room temperature on an
orbital shaker set at 200 rpm. The mixture was centrifuged at 1000g for 15
min and the supernatant decanted into 4 mL vials. The pellets were
combined and used for total phenolics assay. One hundred microliters of
extract was mixed with 0.75 mL of Folin-Ciocalteu reagent (previously
diluted 10-fold with distilled water) and allowed to stand at 22 OC for 5 min;
0.75 ml of sodium bicarbonate (60g/L) solution was added to the mixture
after 90 min at 22 0C, absorbance was measured at 725 nm. Results are
expressed as gallic acid equivalents (GAE).

Antioxidant activity (AA)
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Antioxidant activity (AA) of selected vegetables processing by-product
extractsand standards (o.-tocopherol and BHT) was determined according to
the BCB assay following a modification of the procedure described by
Marco, (1968). For a typical assay, 1mL of f-carotene solution, 0.2 mg/mL
in chloroform, was added to round-bottom flasks (50 mL) containing 0.02
mL of linoleic acid and 0.2 mL of Tween 20. Each mixture was then dosed
with 0.2 mL of 80% MeOH (as control) or corresponding plant extract or
standard. After evaporation to dryness under vacuum at room temperature,
oxygenated distilled water (50 ml) was added and the mixture was shaken to
form a liposome solution. The samples were then subjected to thermal auto-
oxidation at 50 °C for 2 h. The absorbance of the solution at 470 nm was
monitored on a spectrophotometer (beckman DU-50) by taking
measurements at 10 min intervals, and the rate of bleaching of f-carotene
was calculated by fitting linear regression to data over time. All samples
were assayed in triplicate. Various concentrations of BHT and a-tocopherol
in 80% methanol were used as the control. Antioxidant activity was
calculated in four different ways as follow: 1) absorbance was plotted
against time, as a knit curve, and the absolute value of slope was expressed
as antioxidant value (AOX) (Al-Saikhan et al., 1995), 2) antioxidant activity
(AA) was all calculated as percent inhibition relative to control using the
equation (Al-Saikhan et al., 1995) AA= (Rcontrol - Rsampte) / Rcontrol X 100
where: Rcontrol @Nd Reample Were the bleaching rates of B-carotene in reactant
mixture without antioxidant and with plant part extract, respectively, 3) this
method of expression based on the oxidation rate ratio (ORR) was calculated
according to the method of Marinova et al., (1994) using the equation [ORR
= Rsample / Recontrol] Where: Reontrol @nd Rsample are the same in the previous
method, and 4) the antioxidant activity coefficient (AAC) was calculated as
described by Mallet et al.,, (1994) [AAC = (Abssizo- AbSciz)/ Absce-
ADbsciz) X 100] where: Abs s 120 was the absorbance of the antioxidant
mixture at time 120 min, Abs ¢ 120 was the absorbance of the control at time
120 min, Abs ¢ owas the absorbance of the control at zero time.

P-carotene bleaching (BCB) assay
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Forg-carotene bleaching (BCB) assay, antioxidant activity (AA) against
time (every 10 min thereafter for 120 min) for the all tested vegetables
processing by-product extracts was measured/constructed according to
Marco, (1968). The AA was all calculated as percent inhibition (bleaching
rates of p-carotene in reactant mixture of plant part extracts) relative to
control (bleaching rates of S-carotene in reactant mixture of without plant
part extracts) such as described by Al-Saikhan et al., (1995).

Peroxyl radical (ROQO")-scavenging activity

Peroxyl radical (ROO")-scavenging activity was determined by an
improved oxygen radical absorbance capacity (ORAC) assay such as
described by Ou et al., (2001). Trolox was also used as a standard to
calibrate the final results.

Inhibition of low density lipoprotein (LDL) oxidation

Inhibition of LDL oxidation was determined according to the in vitro
method of Princen et al., (1992) using serum of adult male white albino rat,
Sprague Dawley strain as a biological model.

Biological experimental

Animals

Animals used in this study, adult male albino rats (150£10 g per each)
were obtained by special arrangement from Research Institute of
Ophthalmology, Medical Analysis Department, Giza, Egypt.

Basal Diet

The basal diet prepared according to the following formula as
mentioned by (AIN, 1993) as follow: protein (10%), corn oil (10%), vitamin
mixture (1%), mineral mixture (4%), choline chloride (0.2%), methionine
(0.3%), cellulose (5%), and the remained is corn starch (69.5%). The used
vitamin and salts mixtures were formulated according to Campbell, (1963)
and Hegsted, (1941), respectively.
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Induction of diabetes
For the experiments, a diabetic state was induced in normal healthy rats

by a single intraperitoneal injection of STZ (Sigma Chemical Co., St. Louis,
MO) at a low dose (40 mg/kg body weight, dissolved in 0.05 M citrate
buffer, pH 4.5, immediately before use) (Ji et al., 2011). One week after
injection, fasting blood glucose (FBG) levels were determined from tail
blood using a specific kit (AlGomhoryia Company for Trading Drugs,
Chemicals and Medical Instruments, Cairo, Egypt). The rats with FBG
levels above 126 mg/dL were considered to be diabetics and included in the
experiment.

Experimental design

Animals in Group (1) served as normal controls were administered with
saline intraperitoneally (IP), which was used as a vehicle for the treatment of
animals, in STZ (diabetic) group and fed basal diet (BD). Animals in Group
(2) were given STZ to induce diabetes. Groups (3-7) rats were classified and
feeding as follow: group (3), fed on BD containing 0.5% (w/w) OSE; group
(4), fed on BD containing 0.5% (w/w) ESE; group (5), fed on BD containing
0.5% (w/w) TPE and group (6), fed on BD containing 0.5% (w/w) mixture,
OSE+ ESE+ TPE by equal parts. The treatment with all tested vegetables
processing by-product extracts to the animal belonging to groups (3) to (6)
was started 14 days prior to diabetes induction. All the rats had free access to
the diet and water as well as the treatments continued for a total duration of
8 weeks.

Blood sampling

At the end of experiment period, 8 weeks, blood samples were
collected after 12 hours fasting using the abdominal aorta and rats were
scarified under ether anesthetized. Blood samples were received into glass
centrifuge tubes, containing oxalate solution (1.34 %) as anticoagulant. After
centrifugation at 3000 rpm for 10 min., plasma was with drown and used for
the analysis of blood lipid parameters (Stroev and Makarova, 1989).

Hematological analysis
Serum glucose
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Enzymatic determination of serum glucose was carried out colorimetrically
according to Yound, (1975).

Blood lipids profile

Triglycerides (TG), Total cholesterol (TC) and HDL-Cholesterol were
determined in serum using specific kits purchased from EI-Nasr
Pharmaceutical Chemicals Company, Cairo, Egypt. Low density lipoprotein
cholesterol (LDL-c) and very low density lipoprotein cholesterol (VLDL-c)
were assayed according to the equations ofFniedewald et al., (1972)
asfollow: VLDL-c = TG/5 and LDL-c=TC - HDL-c-V LDL-c.

Liver functions

Aspartate aminotransferase (AST), alanine aminotransferase (ALT) and
alkaline phosphatase (ALP) were determined according to Yound, (1975),
Tietz, (1976) and Tietz, (1976), respectively by using specific Kkits supplied
by Biocon Company, Cairo, Egypt.

Albumin

Albumin was determined in plasma using kits purchased from El-Nasr
Pharmaceutical Chemicals Company, Cairo, Egypt.

Protease activity assay

The protease activity was determined by adaptation the method of
Rinderrnecitt et al., (1968). Briefly, 100 ul of plasma were added to 40 ul of
buffer (150 mM Tris base, 30 mM CaCl,, 0.05% Brij 35) and 50 pl of
protease substrate (20% Hide powder azure, HPA, 20 % sucrose, 0.05%
Brij). The tubes contents were incubated at 370C with continuous shaking
for 2 hours. The reaction was stopped by the addition of 50 ul of 10% TCA

and the tubes were stored at 4°C for about 15 min. After spined the tubes at
8500 rpm for 5 min, the supernatants were transferred to new tubes and the
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absorbencies were measured at 540 nm. Blank tubes were prepared by the
same previous steps without samples addition.

Statistical Analysis

All measurements were done in triplicate and recorded as meanzSD.
Statistical analysis was performed with the Student t-test and MINITAB-12
computer program (Minitab Inc., State College, PA).

Results and discussions

Total phenolics of vegetables processing by-product extracts (VPBE)

Total phenolics contents of selected VPBE are shown in Table (1). The
results showed that the total phenolics content was ranged 41.56 + 9.81-
179.71 + 21.90 mg GAE.g*. The OSE was recorded the highest content of
total phenolics while TPE recorded the lowest value. Such data are in
accordance partially with that observed by Elhassaneen et al., (2016) and
sayed Ahmed, (2016) who found that some food processing by-products
including onion skin and eggplant peel rich in their total phenolics contents.
Also, Velioglu et al., (1998) determined the antioxidant activities and total
phenolics of 28 plant products including different by-products, and found
that the total phenoplic content varied from 169 to 10548 mg.100 g of dry
product. Furthermore, many studies indicated that big differentiations have
been recorded amongst different vegetables by-products which due to the
type, variety and color of vegetable fruits ( Kumar et al., 1991and Onyeneho
and Hettiarachchy, 1993).

Table 1. Total phenolics of selected VPBE
VPBE Total phenolics (mg GAE/g extract)

Tomato pomace extract
(TPE) 41.56 +9.81
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Onion skin extract (OSE) 179.71 £21.90
Eggplant peel extract (EPE) 71.06 £5.97
Mixture (TPE + OSE +

EPE) 64.76 £ 8.12

EPE, eggplant extract; PPE, potato peel extract; TPE, tomato pomace extract,
ME, mixture extract of EP, PP and TP by equal parts, and GAE, gallic acid
equavalent

Antioxidant activities of vegetables processing by-product extracts
(VPBE)

Antioxidant activity (AA)

The AA of the selected VPBE is shown in Table (2). From such data it
could be noticed that the selected VPBE showed considerable differences in
antioxidant activity (AA= 80.98 to 91.12%). OSEshowed strong activity
because of its probably high phenolics content (179.71 + 21.90 GAE. g?)
while EPE and TPE showed considerable content in both AA (82.44 and
80.98 %) and the total phenolics (71.06 and 41.56 mg GAE. g?),
respectively.Such data are in accordance partially with that observed by
Elhassaneen et al., (2016) and Sayed Ahmed, (2016) who found that some
food processing by-products including onion skin and eggplant peel high in
their AA.

Table 2. Antioxidant activity of selected VPBE

Antioxidant Antioxida Oxidation Ant|O_X|.dant
R nt . activity
VPBE value activity® rate ratio coefficient
AOX (A) | ) p gy | (ORR) (AAC)
0.050 0.20 | 91.12 4.7| 0.088 0.02 | 756.3
OSE + 10 + 9 + 0 Ot 31.56
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0.099 0.01

82.44 5.4

0.175 0.03

605.5

EPE t 2 + 3 t 2 0+ 2311
0.107 0.00 | 80.98 7.8 | 0.190 0.00 | 580.1

TPE +9 7 +7 1+ 3334

ME 0.099 0.00 | 82.39 9.0| 0.176 0.01 | 604.6 26.01
+6 t 4 +9 3+

Control 0.5650.01 0.00+ 001 0.998 0.11 0.00+ 0.00
+ 8 0 + 2

a-Toc, 50 0.006 0.00 | 98.99 1.9 | 0.010 0.00 | 893.2 11.45

mg/L + 2 +6 + 3 1+ 7

a-BHT, 50 0.047 0.00 | 91.76 2.1 | 0.082 0.00 | 767.5 8 59

mg/L + 6 +0 +5 2+

2 Antioxidant value (AOX, A/h) = The absolute value of slope (Abs was
plotted against time).

b Antioxidant activity (AA, %) = (R control - R sample) / R control x 100
where: R control and R sample were the bleaching rates of beta-carotene in
reactant mixture without antioxidant and with plant extract, respectively

¢ Oxidation rate ratio (ORR ) = R sample / R control

4 Antioxidant activity coefficient (AAC) = (Abs S120 - Abs C120)/ AbsC 0
- Abs C 120) x 1000 where: .Abs S 120 was the absorbance of the
antioxidant mixture at time 120 min, Abs C 120 was the absorbance of the
control at time 120 min, Abs C 0

zero time.

¢ Each value represents mean £SD.

was the absorbance of the control at

“ OSE, onion skin extract; EPE, eggplant extract; TPE, tomato pomace
extract and ME, mixture extract of EP, PP and TP by equal parts.Means in
the same row with different superscript letters are significantly different at

p=< 0.05.

Relationship between total phenolic contents and AA

812 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao Ks

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  susuiris iaas

The relationship between total phenolic content and AA of tested
VPBE and their mixture (ME) is shown in Table (3) and Figure (5). The
results indicated that when all tested VPBE and ME were included in the
statistical analysis, there was a positive and highly significant (r> = 0.752-
0.947, p< 0.01) relationship between total phenolics and AA. This indicates
that phenolics can play a major role in the AA of VPBE. Such data means
that phenolic compounds constitute the high effect in AA of the selected
VPBE. By other meaning, phenolic compounds probably play a major role
in the AA of the selected VPBE and the rest/some roles particularly TPE
were depended on the occurrence of other bioactive compounds beside the
phenolics such caroteioids, vitamins (ascorbic acid and tocopherols), sterols,
pigments and minerals (Giovanelli and Paradise, 2002 and Kalogeropoulos
et al., 2012).The present data are similar to that obtained by many authors
(Elhassaneen et al., 2016a-b; Mashal, 2016 and Sayed Ahmed, 2016) who
found that several food by-products/plant parts extracts including onion skin,
potato peel, eggplant peel and prickly pear peel recorded highly antioxidant
activity, total phenolics and total carotenoids content as well as exhibited
high antioxidant stability when comparing with the a-tocopherol as the
standard antioxidant.Data of the present study with the others proved the
importance of using all selected VPBE as natural antioxidants/additives in
different therapeutic applications.

Table 3. Relationship between antioxidant activities (AA) and total phenolic
contents of VPBE (n=18)

VPBE Relationship between antioxidant activities and total r2
phenolic contents

Total phenolics (mg GAE. g!) = 3.913 (Antioxidant

*
OSE activity, %) — 231.26 0.947
Total phenolics (mg GAE. g*) = 1.594 (Antioxidant
EPE activity, %) — 61.93 0.902
. ST —
TPE Total phenolics (mg GAE. g*) = 0.627 (Antioxidant 0.752

activity, %) — 10.53

ME | Total phenolics (mg GAE. g*') = 2.343 (Antioxidant 0.898
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activity, %) — 131.80

OSE, onion skin extract; EPE, eggplant extract; TPE, tomato pomace extract
and ME, mixture extract of OS, EP and TP by equal parts.* P> 0.01
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Figure 1. Relationship between antioxidant activities (AA) and total
phenolic contents of selected vegetables processing by-product extracts
(VPBE, n=18).

OSE, onion skin extract; EPE, eggplant extract; TPE, tomato pomace extract
and ME, mixture extract of OS, EP and TP by equal parts.* P> 0.05
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p -Carotene Bleaching (BCB)

BCB assay based on measured the ability of an antioxidant to inhibit
lipid peroxidation (LP). In the BCB method, a model system made of f-
carotene and linoleic acid undergoes a rapid discoloration in the absence of
an antioxidant. The free linoleic acid radical formed upon the abstraction of
a hydrogen atom (H*) from one of

its methylene groups (-HC=CH-) attacked the [3-carotene molecules, which
lost the double bonds and therefore, its characteristic orange color. The
absorbance of the solution at 470 nm was monitored on a spectrophotometer
by taking measurements at 10 min intervals, and the rate of bleaching of /-
carotene was calculated by fitting linear regression to data over time
according to Marco (1968). The decrease in absorbance of S-carotene in the
presence of VPBE (and well-known antioxidants used as standards) with the
oxidation of B-carotene and linoleic acid is shown in Figure (2). Such data
indicated that ME and OSE recorded the lowest decreasing followed by TPE
and EPE, respectively. Comparing with the antioxidants standard used, the
values of ME and OSE extracts absorbance's through 120 min are coming
well i.e. closing the line of 50 mg/L of a-tocopherol and up to the line of 50
mg/L of BHT standards followed by the rest of VPBE. These data proved
the very high stability of the ME and OSE relatively high stability of the rest
tested VPBE when comparing with that more common standards, o-
tocopherol and BHT. The present data are in accordance with the obtained
by Ghaly, (2004), and Elhassaneen and Abd Elhady, (2014) who studied AA
stability of many plant parts extracts commonly distributed in the Egyptian
local markets.
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Figure 2. Antioxidant activity (AA, Abs at 470 nm) of VPBE assayed by the
B-carotene bleaching method (BHT and o-tocopherol at 50 mg/L
concentration was used as a reference). TPE, tomato pomace extract; OSE,
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onion skin extract; EPE, eggplant extract and ME, mixture extract of TPE,
OSE and EPE by equal parts.

Inhibition of low density lipoprotein (LDL) oxidation

Dose-dependent inhibition of CuSO4-induced LDL oxidation in vitro
by VPBE is shown in Figure (3). From such data it could be noticed that the
inhibitive action of the all VPBE and their mixture against CuSO4-induced
LDL oxidation, as evidenced by decreased conjugated dienes production in a
dose-dependent fashion. As compared to the VPBE,the ME, OSE, EPE and
TPE acted more dramatically in protecting LDL against oxidation, indicating
a possibility those extracts may be more promising in the prevention of
atherosclerosis by inhibiting LDL oxidation. Such effect could be attributed
to the different bioactive compounds as antioxidants (phenolics, phenolic
acids, vitamins, volatile oil components etc) contained in such tested VPBE.
Such data are in accordance with that obtained by Aviram et al., (2000) who
found that pomegranate juice effectively protect LDL against oxidation in
vitro, which was attributed to the high levels of polyphenols and ascorbic
acid contained in the juice. Also, Li et al., (2006) confirmed the inhibitive
action of pomegranate pulp and peel extracts against LDL oxidation. They
also found that the peel extract acted more efficiency as compared to the
pulp extract,in protecting LDL against oxidation due to its higher content of
polyphenolic compounds. Such mechanisms of actions, protecting LDL
against oxidation by phenolic compounds, could be included increased the
levels of reduced glutathione (GSH) and glutathione reductase (GSH-Rd) in
liver and lungs as well as increase in inhibition of NADPH-dependent lipid
peroxidation (Majid et al., 1991). Additionally, phenolic acids exhibited a
complex reaction with peroxyl radicals and inhibition of the LDL oxidation
(Laranjinha et al., 1994). On the other side, many studies reported that the
““oxidative modification of lipoproteins’® hypothesis proposes that LDL
oxidation plays a key role in early atherosclerosis (Chisolm and Steinberg,
2000). The oxidized LDL is atherogenic due to its cytotoxic toward arterial
cells and stimulates the monocytes to be adhesive to the endothelium which
leads to the development of atheromatous plaques (Hong and Cam, 2015).
Also, data of the present study proved that the tested VPBE and their
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mixture could be used successfully as a promising tool in the prevention of
atherosclerosis through inhibiting LDL oxidation process.

Peroxyl radical (ROO-)-scavenging activity

In the present study, we used the peroxyl radicals (ROO") prevention
capacity assay, as developed by Li et al., (2006), to compare the preventive
capacity of VPBE against ROO". The procedure is based on the metal-
chelating property of the antioxidants, the so-called preventive capacity
against ROO" is actually related to the metal-chelating capability of the
extract tested. AAPH is used to generate ROO" and fluorescein is employed
as the sensitive probe for free radical attack in this procedure.

The results revealed, as compared to the VPBE,the ME, OSE, EPE and TPE
acted more dramatically in preventive capacity against ROO" formation/
scavenging activity (Figure 4). The ME and OSE appeared to be more
effective than the rest extracts in scavenging ROO".The peroxyl radicals
(ROO") occur during oxidation of lipids in oxidative stress in living cells.
Such as reported by Thomas, (1999) ROO" may diffuse a considerable
distance and can react with sulfhydryl groups, (-SH). Data of the present
study indicated that VPBE and their mixture could be used successfully as a
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CuSO4-induced LDL oxidation (AUC)
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Figure 3.Dose-dependent inhibition of CuSO4-induced LDL oxidation in
vitro by VPBE. The conjugated dienes formation was monitored kinetically
as the absorbance at 234 nm and the result is expressed as the area under the
curve (AUC). TPE, tomato pomace extract; OSE, onion skin extract; EPE,
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eggplant extract and ME, mixture extract of TPE, OSE and EPE by equal
parts.
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Figure 4.Dose-dependent ROO" scavenging capacity of VPBE as determined
by improved oxygen radical absorbance capacity (ORAC) assay. TPE,
tomato pomace extract; OSE, onion skin extract; EPE, eggplant extract and
ME, mixture extract of TPE, OSE and EPE by equal parts.

promising tool in the prevention of several disease including diabetes and its
complications through scavenging some of the free radicals form during
oxidation of lipids in oxidative stress.

Effect of VPBE on serum glucose levels of diabetic rats

Data in Table (4) were shown the serum glucose concentration of STZ -
induced diabetic rats consumed the selected VPBE. From such data it could
be noticed that treatment of animals with STZ caused a significant increased
(p<0.05) in serum glucose concentration by the ratio 141.91% compared to
normal animals (negative control group). Supplementation of the rat diets
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with 0.5% w/w by OSE, EPE, TPE and their mixture decreased this
elevation value and recorded 51.44, 74.94, 63.62 and 45.81%, respectively.
So, the maximum hypoglycemic yield was recorded for the extracts mixture
treatment when compared with the rest tested VPBE individually. Such data
probably mean that a combination of different VPBE may be more efficient
for reducing the serum glucose level due to the interactive effects occurred
by their different categories of bioactive compounds content. Such behavior
was recorded in several previous studies carried out by Sayed Ahmed,
(2016) and Elhassaneen et al., (2016-a).

Table 4. Effect of vegetables processing by-product extracts on serum
glucose concentration (mg/dL) of diabetic rats”

Control vegetables processing by-product extracts
‘) Control 0.5% v
Value St (+) (0.5%, wiw)

dict Diabetic| OSE EPE TPE ME
Mean 85.2 | 206.11 | 129.03 | 149.05 | 139.40 | 124.23
SD 4.21 11.45 7.84 10.56 11.37 6.67
% of
Change 0.00 | 14191 | 51.44 74.94 63.62 45.81

* OSE, Onion skin extract; EPE, eggplant extract; TPE, tomato pomace
extract and ME, mixture extract of EP, PP and TP by equal parts.Means in
the same row with different superscript letters are significantly different at
p<0.05.

In line with the results of the present study, several researches have
been done on the effect of onion consumption on diabetic conditions. The
organosulfur compounds, S-methylcysteine sulfoxide (SMCS) and S-
allylcysteine sulfoxide (SACS) were linked to significant amelioration of
weight loss, hyperglycemia, low liver protein and glycogen, and other
characteristics of DM in rats (reviewed in Sheela et al., 1995). They found
that the use of SMCS and SACS (200 mg.kgt.day?) gave results
comparable to treatment with insulin or glibenclamide but without the
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negative side effect of cholesterol synthesis stimulation. Similarly, Babu and
Srinivasan (1997) found that a 3% onion powder diet also reduced
hyperglycemia, circulating lipid peroxides, and blood cholesterol (LDL-
VLDL exclusively). In vivo analysis of the effects of quercetin on human
diabetic lymphocytes showed a significant increase in the protection against
DNA damage from hydrogen peroxide at the tissue level. Jung et al., (2011)
reported that onion peel extract (OPE) might improve glucose response and
insulin resistance associated with T2DM by alleviating metabolic
dysregulation of free fatty acids, suppressing oxidative stress, up-regulating
glucose uptake at peripheral tissues, and/or down-regulating inflammatory
gene expression in liver. Moreover, in most cases, OPE showed greater
potency than pure quercetin equivalent. These findings provide a basis for
the use of onion peel to improve insulin sensitivity in T2DM. Also, PPE and
EPE display potent hypoglycemic action in STZ-induced diabetic rats. Such
activity may be related to diverse bioactive compounds present in tomato
pomace and eggplant peel including phenolics, anthocyanins and lycopene.
Anthocyanins are the main phenolic compounds in eggplant peel which
provide a myriad of health benefits including lower blood glucose level,
management or control of postprandial hyperglycemia associated with
T2DM and reduce free radicals and thereby improve memory deficits caused
by DM (Nanda et al., 2013; Esther et al., 2013 and Sepideh et al., 2016).
Also, Farzad et al., (2011) found that tomatoes are a rich source of lycopene,
[-carotene, potassium, vitamin C, flavonoids, folate and vitamin E that may
provide protection against the development of T2DM patients. They also
reported that consumption 0f200 g raw tomato per day had a favored effect
on blood pressure and apoA-l so it might be beneficial for reducing
cardiovascular risk associated with T2DM.

Effect of VPBE on blood lipids profile of diabetic rats

The effect of VPBE consumption on some blood lipid profile
parameters in plasma of diabetic rats were shown in Table (4). From such
data it could be noticed that STZ induced a significant increased (p<0.05) in
TG (38.72%), TC (35.32) and LDL (99.21%) while significant decreased
(p<0.05) in HDL (35.30%) compared to normal controls. Consumption of
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OSE, EPE, TPE and their mixture induced significant improvements on
blood lipid profile through decreasing the TG, TC and LDL by the ratio of
18.11, 26.85, 23.25 and 15.85%:; 16.40, 23.11, 21.81 and 14.92%:; and 44.09,
64.99, 59.93 and 36.41%, respectively. The opposite direction was observed
for the HDL levels. The higher effects in improving of the blood lipid profile
disorders induced by DM in rats were recorded for the ME followed by OSE,
TPE and EPE, respectively.

Coronary heart disease (CHD) represents one of the most complications
induced by DM. It is a major health problem in both industrial and
developing countries including Egypt. Many studies have now shown that
blood elevated concentrations of total or LDL cholesterol in the blood are
powerful risk factors for CHD, whereas high concentrations of HDL
cholesterol or a low LDL (or total) to HDL (reviewed in Bedawy, 2008).
The composition of the human diet plays an important role in the
management of lipid and lipoprotein concentrations in the blood. Reduction
in saturated fat and cholesterol intake has traditionally been the first goal of
dietary therapy in lowering the risk for cardiovascular disease. In recent years,
however, the possible hypocholesrerolemic effects of several dietary
components, such as found in our selected VPBE (OSE, EPE and
TPE)including, flavonols, phenolic acids, anthocyanins, alkaloids,
carotenoids (lycopene), phytosterols and organosulfur compounds etc., have
attracted much interest. Also, phenolic compounds found in such extracts
exerts its beneficial effects on cardiovascular health by antioxidant and anti-
inflammatory activities (Kuhlmann et al.,, 1998). LDL oxidation and
endothelial cell damage is believed to be involved in the early development
of atherosclerosis (Kaneko et al., 1994). Researchers found that presence of
phenolics such quercetin and carotenoids such lycopene significantly
reduced LDL oxidation in vitro from various oxidases including 15-
lipoxygenase, copper-ion and linoleic acid hydroperoxide (Kaneko et al.,
1994 and Alaa et al., 2015).

Table 5. Effect of VPBE applied in beef meatballs on blood lipids profile
concentration of diabetic rats”

Value Control | Control vegetables processing by-product
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) (+) extracts

Std | Diabetic (0.5%, wiw)

diet OSE EPE TPE ME

Triglycerides (TG, mg/dL)
Mean 5256 | 7291 62.08 66.67 64.78 60.89
SD 4.17 7.45 7.08 5.51 4.91 8.45
0,
o of 0.00 38.72 18.11 26.85 23.25 15.85
Change
Total cholesterol (TC, mg/dL)
Mean 106.99 | 144.78 | 12454 | 131.72 | 130.32 | 122.95
SD 10.21 | 12.09 7.19 6.32 5.03 7.87
0,
o of 0.00 35.32 16.40 23.11 21.81 14.92
Change
High density lipoprotein (HDL, mg/dL)

Mean 46.09 | 29.82 39.52 35.25 36.78 42.04
SD 4.22 2.98 5.08 3.76 4.18 6.03
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0

o of 0.00 -35.30 | -14.25 | -2352 | -20.20 -8.79
Change

Low density lipoprotein (LDL, mg/dL)

Mean 50.39 | 100.38 | 72.60 83.14 80.58 68.73
SD 5.21 7.02 6.16 8.17 5.89 5.98
0)

o of 0.00 99.21 44.09 64.99 59.93 36.41
Change

Very low density lipoprotein (VHDL, mg/dL)

Mean 10.51 | 14.58 12.42 13.33 12.96 12.18
SD 2.17 3.41 0.79 3.09 1.91 2.08
0)

o of 0.00 38.72 18.11 26.85 23.25 15.85
Change

* OSE, Onion skin extract; EPE, eggplant extract; TPE, tomato pomace
extract and ME, mixture extract of EP, PP and TP by equal parts.Means in
the same row with different superscript letters are significantly different at
p<0.05.

Effect of VPBE on liver functions enzymes activity of diabetic rats

The effect of VPBE consumption on serum liver function enzymes
activities (ALT, AST and ALP) in plasma of diabetic rats were shown in
Table (6). From such data it could be noticed that STZ induced a significant
increased (p<0.05) in ALT (53.51%), AST (41.38%) and ALP (29.42%)
compared to normal controls. Consumption of OSE, EPE, TPE and their
mixture induced significant improvements on serum liver function enzymes
activities through decreasing the ALT, AST and ALP by the ratio of 17.09,
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31.64, 25.84 and 13.90; 20.44, 25.97, 24.94 and 16.02%; and 14.38, 16.77,
14.23 and 10.65%, respectively. The higher effects in improving of the
serum liver function enzymes activities disorders induced by DM in rats
were recorded for the ME followed by OSE, TPE and EPE, respectively. It
could be mean that a combination of different plant parts extracts may be
more efficient for reducing serum level of AST and ALT, the biomarkers of
liver functions stress, because the interactive effects occurred by different
categories of bioactive compounds of such plant parts extracts used.

In general, aminotransferases are normally intracellular enzymes. Thus,
the presence of elevated levels of aminotransferase in the plasma indicates
damage to cells rich in these enzymes. For example, physical trauma or a
disease process can cause cell lysis, resulting release of intracellular
enzymes into the blood. Two amino transferases were found in plasma are of
particular diagnostic value AST and ALT. The effect of plant parts extracts
on decreasing the serum liver function enzymes activity have been reported
by many studies (Elhassaneen et al., 2013 and Sayed Ahmed, 2016). Such
effects could be attributed to their high level content of bioactive
compounds. Our present data with the others reported that OSE, EPE and
TPE are a rich source of different classes of bioactive compounds such
flavonols, phenolic acids, anthocyanins, alkaloids, carotenoids, phytosterols
and organosulfur compounds (Onyeneho and Hettiarachchy, 1993;
Rodriguez et al., 1994; Velioglu et al., 1998; Singh et al., 2002;Beattic et
al., 2005 and Elhassaneen et al., 2016). The possible mode of action of liver
serum enzymes-lowering activity of the tested VPBE including OSE, EPE
and TPE, as individually or mixture, could be explained by one or more of
the following process. Phenolic compounds including flavonoids found in all
the tested by-products are known to block the hepatocellular uptake of bile
acids. Phenolics pretreatment improved the antioxidant capacity of theliver,
diminished the bilirubin concentration and reduced the elevated levels of the
following serum enzymes, AST, ALT and ALP, reduce the damage of
hepatocytes, and scavengers of reactive oxygen species (ROS) compared
with the groups without treatment (Beattic et al., 2005, Sayed Ahmed,
2016).

Table6. Effect of VPBE on liver functions enzyme of diabetic rats”
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Control vegetables processing by-product extracts
‘) Control 0.5% . W/
Value St (+) (0.5%, wiw)
diet | Diabetic OSE | EPE | TPE ME

Serum alanine aminotransferase (ALT) activity (U/L)

Mean 3259 | 50.03 | 38.16 | 42.90 | 41.01 37.12
SD 256 | 198 | 477 | 167 | 511 4.08
0,

% of 0.00 | 5351 | 17.09 | 31.64 | 25.84 13.90
Change

Serum Aspartate aminotransferase (AST)activity (U/L)

Mean 49.71 | 70.28 | 59.87 | 62.62 | 62.11 57.67
SD 3.67 5.11 478 | 454 | 3.84 7.90
0)

o of 0.00 41.38 | 20.44 | 25.97 | 24.94 16.02
Change

Serum alkaline phosphatase (ALP,U/L)

Mean 146.21 | 189.23 | 167.23|170.72 | 167.02 161.78
SD 11.89 | 14.92 788 | 991 | 10.94 9.81
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0.00 2942 | 1438 | 16.77 | 14.23 10.65

* OSE, Onion skin extract; EPE, eggplant extract; TPE, tomato pomace
extract and ME, mixture extract of EP, PP and TP by equal parts.Means in
the same row with different superscript letters are significantly different at
p<0.05.

Effect of VPBE on immunological parameters of diabetic rats

Some immunological parameters (albumin level and protease activity)
in serum of diabetic rats consumed VPBE were shown in Table (7). From
such data it could be noticed that STZ induced a significant decreased
(p<0.05) in albumin level (17.59%) and protease activity (34.17%)
compared to normal controls. Supplementation of the rat diets with 0.5%
w/w by OSE, EPE and TPE and their mixture induced significant increasing
on albumin level and protease activity by the ratio of 8.61, 10.90, 9.11 and
6.14%; and 19.12, 22.57, 21.94 and 14.42%, respectively. The higher
amelioration effects in immunological disorders of diabetic rats were
recorded for the VPBE mixture (ME) treatment followed by OSE, TPE and
EPE, respectively.

Albumin (Alb) is an important metal binding protein. It is a sacrificial
antioxidant that can bind copper tightly and iron weakly to its surface
serving as a target for their related free radical reactions. Thus it inhibits
copper ion dependent lipid peroxidation (Gutteridge and Wilkins, 1983). It
was reported that hypo-albuminaemia is most frequent in the presence of
advanced chronic liver diseases.Hence decline in Alb can be deemed as a
useful index of the severity of cellular dysfunction in chronic liver diseases.
So, it is worthy to report that feeding with some VPBE including OSE, TPE
and EPE produced significant improvement in serum albumin compared to
diabetic group. On the other side, numerous studies have revealed that
proteases could play an important role in immunological functions and
humoral host defense (Neurath ,1989, and Troll and Kennedy, 1993).Other
studies outlining the direct relationship between protease expression and
protozoal virulence have implicated proteases as being involved in
pathogenicity. In several studies, protease activity was found decreased as
found in the present study. For example, Elhassaneen et al., (2015) reported
that Co-treatment of liver cell with CCl, and some plant parts extracts as
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well as their mixture exhibited therapeutic effects through decreasing the

Immunotoxic effects i.e. protease activity.

Table 7.Effect of VPBE on immunological parameters of diabetic rats”

Control vegetables processing by-product
) Control extracts
Value St ("') _ (0.5%, wiw)
diet | P'3CUC TOSE T EPE | TPE ME
Serum albumin level (Alb, g/L)
Mean 4753 | 39.17 | 4344 | 4235 | 432 44.61
SD 5.23 7.52 298 | 5.03 | 7.11 3.72
0,
/o of 0.00 | -17.59 | -8.61 |-10.90 | -9.11 6.14
Change
Serum protease activity (PA, U/L)
Mean 3.19 2.10 2.58 | 247 | 2.49 2.73
SD 0.22 0.55 0.39 | 0.21 | 0.38 0.53
0)
o of 0.00 | -34.17 |-19.12|-22.57 | -21.94 -14.42
Change

* OSE, Onion skin extract; EPE, eggplant extract; TPE, tomato pomace
extract and ME, mixture extract of EP, PP and TP by equal parts.Means in
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the same row with different superscript letters are significantly different at
p<0.05.

Several studies have examined a variety of natural substances such as
found VPBE including i.e. OSE, EPE and TPE that demonstrate
immunomodulatory potential. Immunomodulation is described as the ability
of a nutrient, herb, or other substance to promote healthy immune function
(Brown, 1996). Certain phyto-bioactive compounds have been shown
Immunostimulating properties; that is, they appear to help stimulate viral
defense mechanisms by activating immune cells such as macrophages,
lymphocytes (T and B-cell and natural killer cell, NKC), and the cytokines
(e.g., interleukin, IL; interferon, IF and tumor necrosis factor, TNF) (Suresh
and Vasudevan, 1994). Present data indicated that decreasing in
Immunotoxic effects noticed by VPBE was depending on the type of the
plant parts extracts applied. The highest therapeutic effect was recorded for
the mixture of the VPBE which could be attributed to the antagonism effects
as the result of different bioactive compounds categories including (Sayed
Ahmed, 2016 and Elhassaneen et al., 2016).

In conclusion, the present study has demonstrated the potency of the
selected VPBE including OSE, TPE and EPE and their mixture to partially
ameliorate hyperglycemia and its complications in diabetic rats. The
complications include improved the liver functions, blood lipid profile and
serum immunological parameters. All of these effects could be attributed to
the high antioxidant activities including inhibition of lipid peroxidation (LP),
inhibition of low density lipoprotein (LDL) oxidation and peroxyl radical
(ROO-) scavenging as the result of high levels of many bioactive
compounds found in the all tested VPBE. Such finding provides a basis for
the use of phyto-extracts for the prevention and/or treatment of T2DM.
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Handicrafts play an important role in preserving country's heritage, using
available resources and thus developing the creative economy through small
creative industries. Handicrafts make people use their hands and skills to
create useful handmade products. Its benefits are not limited to physical gain
but are also beneficial psychologically, mentally and physically. Therefore,
giving personal development opportunities could help people to build up
their high-quality business and art performing.

This study concerned with crochet as one of the most prominent needlework
handicrafts. Crochet is a centuries-old needlecraft, it is a process of creating
textured fabric by interlocking loops of yarn/thread by means of a needle
hook. The aim of this study is to teach 20 young ladies aged between 18 and
22 years to crochet and to produce high-quality crocheted garments with
distinctive designs using the available materials and to consider different
types of marketing to deliver their products to consumers. In 32
hours(divided into 8 sections each one includes 4 hours), young ladies have
been taught how to hold the yarn and the needle hook, how to read the
written patterns, the international terms and notations, basic stitches and
skills, and how to put these factors together to design a product. Garments
produced in this study using different yarn types (cotton, acrylic,
wool/acrylic, etc.) with different yarn counts according to the design. The
produced garments were creatively designed and professionally executed.
Production cost and profit margin for each piece were calculated.

This study proved that crochet is one of the most high-profit craft activity to
develop small-scale enterprises. Although crochet is an old craft, it can be
updated to keep pace with modern fashion lines and consumer demands.
Young ladies, in this study, were interested in developing their skills and
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investing leisure in something useful and profitable at the same
time.Therefore, most of them showed a noticeable response, flexibility,
curiosity, imagination, creativity, and sense of design for what they have
been taught. The socioeconomic results represented in the achievements and
pride of their contribution in supporting themselves and their families. It has
been found that the prices of handmade crochet garments can compete with
similar pieces in the market, considering the possibility of carrying out any
individual design with any size and any color according to customer request,
which is not available for manufactured garments. It was found that the
success in the creative economy depends on both creativity and commercial
talents. So, to be successful as a creative entrepreneur, you must understand
the application of art with technology and business skills which depends on
personality and individual talents.

Key words: handicrafts, crochet, needlework, needlecraft, handmade,
creative economy

Introduction

Communities have their own cultures and resources that affect the nature of
life and the vision and interests of individuals. The contemporary handicrafts
are very connected to the past (Bryan-Wilson, 2013), the impact of national
heritage cannot be ignored because it is a key factor in the development of
creative industries. Handicraft is an activity that needs hand skills to produce
a product without using machines. Crochet is a needlework handicraft which
means making a fabric throughout interlocking yarn/thread using a needle
hook. It is one of the most important creative activities practiced by
individuals using available resources. Crochet is easy to learn, it needs only
a needle hook and yarn to produce stunning projects. The importance of
crochet is not limited to be a craft through which money can be gained, but it
also has health, physiological and mental benefits. Crochet used as a therapy
for stress, anxiety, insomnia and dementia. It helps to relief depression, relax
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and grief processing (Polino). Crochet helps to build social relationships
through fairs, events, yarn stores and online craft communities (Mayne,
2016)(Liddle, Parkinson, & Sibbritt, 2013). It also helps to reduce stress,

improve the mood and self-confidence (Colucci & Bessonette, 2015).
Crochet and the creative economy

Crochet is one of the prominent handicrafts sold throughout the world.
Producing crochet products is an integrated industry that determined by
several factors: Cultural heritage, available row materials, hand acquired
skills, marketplaces and customer demand. These factors are considered as
the marketing value chain which consists of inputs, manufacturing and
marketing(UNIDO, 2007). Inputs are represented in the country’s cultural
heritage, raw materials, individual skills, personal creativity, equipment and
technology. Manufacturing component refers to the raw materials processing
to create a crochet product. Marketing is the most important component that

continuously feed the value chain.

Creativity in crochet is a way to innovation and economic growth and to be a
part of the creative industries which are depending on individual creativity,

skill, and talent and using them to create your own job and to gain money.

Craft exhibition centers and national fairs are the most common local
markets and sometimes they considered as a tourist market (UNIDO, 2007).
These markets provide good environment, promoting sales and testing new
products and consumer acceptance in both local and tourist markets. E-

commerce offers a contemporary market for crochet products along
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specialized stores that addressed to consumers who’s interested in such

products.
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Methodology

20 young ladies have been taught to crochet. Their ages ranged between 18
to 22 years old. Some of them are students, others are graduated and none of
them working. Table [1] listed the bibliography of the participated young

ladies and if they have previous crochet experiences.

Table [1]: The bibliography of the participated young ladies

: Crochet
Educational : .
Name | Age level Hobbies previous
experiences
1. | Ahlam B.A. Sewing, fashion design,
E. 22 Graduate knitting None
2. |AishaA.| 18 Student Drawing, knitting Beginner
3 ,:\/Imany 19 Student None None
4. | Aya N. 18 Student Sewing, knitting None
> IE/Israa 18 Student Drawing None
6. | EsraaS. 18 Student Drawing None
7. | Fatma 20 Student DrawmgZ fashion None
B. design
8. E/?tma 20 Student Fashion design None
o I;Aadeer 18 Student None None
10.| Hadeer B.A. Sewing, drawing, :
S. 22 Graduate knitting Beginner
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1L I\K/Iad”a 18 Student None None
12 Maryam 18 Student None None
13.| May A. 18 Student None None
14. Menna 18 Student Sewing Beginner
15.| Nadia F. 18 Student None None
16. iadwa 18 Student None None
17 Eehab 18 Student None None
18. SKaIma 18 Student Knitting None
19. Eherm 20 Student Sewing, Fashion design None
20.| Shimaa B.A. : .

A 22 Graduate Sewing, knitting None

The curriculum for this study was designed for beginners, who have no

background about crochet. They learned everything about crochet in 32

hours (divided into 8 sections each one is 4 hours, two days a week). At the

end of this course, they would be able to carry out and finishing projects

professionally.

Table [2] shows the description of the whole 8 sections of the curriculum,

skills that should be learned with different levels starting from beginner to

experienced levels. At each section, an application is made to emphasize

what is being learned and training on different skills.
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Table [2]: The curriculum description

(Ks

Kafrelsheikh University

Section Description Skills Skill level Suggest_ed
Applications
—Background and | —Reading
history of patterns
crochet —Working on
—Equipment and rows
yarn materials
—Holding yarn &
hook and
Lnnaolf[mg aslip Simple scarves
1 —Basic stitches Beginner | Shawls/Capes
(chain stitch, )
slip stitch, Beanies
single crochet,
half double
crochet, double
crochet and
triple crochet)
—International
terms and
notations
—Reading Fingerless
—Shaping patterns |  patterns mitten
(increasing and | —\Working on
2. decreasing flat rounds Easy Neck warmer
patterns) (tubes) Tube
—Tubes Blouse/Top
—Front and back | —Reading
post stitches patterns
3. —Ripped, basket | —Working on Easy Scarves
weave and rows and
waffle patterns rounds
4 —The circle —Reading Easy Beanies
' —Popcorn, patterns
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Cluster, and —Working on
puff stitches rounds
—The regular
increase of
the circle
—Reading
patterns
—V stitch and —\r/(\)/l?rrllalsng on
5 shell stitches _Joinin Easy Blouses/Tunics
' —The square g
—Joining squares >guares
with
different
ways
—Reading
. patterns
_(I\t/lr?;:]\éelse —Working on
’ Jackets
5 rectangle, SOl.m.dS Easy tc_)
: pentagon, - 0'?_'”9 Intermediate Shawl
hexagon, oval vag[hlves
and free shapes) different
ways
~Reading Follow-up
_Zig-zag patterns | PAUemMs Easy to previous
7. _X &Y stitches | —WVorking on | |ntermediate :
rows and projects
rounds
—Filet ol I
—Advanced d q . Fo ow-up
8 techniques advance Experienced previous
ale. tart types of projects
(W|gg €, tartan, crochet and
beading) their uses

Section (1) considered as an introduction to the crochet world. Participants

learned about the history of crochet (Leslie, 2007), different uses and
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applications, yarn types and weights and recognizing yarn label information
(CraftYarnCouncil, 2015) (Eckman, 2015). They taught how to hold hook
and yarn and how to get the yarn on the hook with slip knots and yarn overs.
Also, they taught how to make the fundamental stitches (slip stitch, single
crochet, half double crochet, double crochet and triple crochet) considering
their international terms, abbreviations and notations (Weiss & Lowman,
2013). It was important in this level to learn about needle hook sizing
methods, how to choose the suitable needle hook size for yarn and other
essential tools (Eaton, 2007). This level includes making simple scarves,
beanies, and shawls with simple stitches. These applications made by
making a rectangular piece of crocheted fabric with specific dimensions
according to the desired size and application. Scarf and rectangular shawl
are the easiest applications to make, in this level it just needs to work on
rows using one, or more than one fundamental stitches together. A sort of
ponchos could be made as same as rectangular shawls except that the
rectangle is folded in a certain way and sew together to make its distinctive
shapes. A type of beanies could be made with a small rectangle it’s a width
represents the circumference of the head and its length represents the length
of the beanie as desired, then it folded and sew together to close it as a tube.
Section (2) is an easy level where participants learned to shape the flat
patterns by increasing and decreasing stitches to make shapes. They also
learned about how to lock the foundation chain with a slip stitch and
working on rounds to make tubes. This method enables making seamless
garment, such as a blouse, without side seams (Ng, 2004). These tubes also
could be used to make neck warmers, and fingerless mittens. Section (3)

includes the front and back post stitches (Schappper, 2011), these distinctive
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stitches could be mixed together to make special textured patterns such as
ripped, basket weave and waffle patterns. Section (4) includes two types of
stitches; V and shell stitches. It also includes how to start a circle shape and
working on rounds to make a regular increase to create a flat circle. In this
level, the participants learn to crochet hats and beanies with different sizes to
fit all ages from newborns to adults. Section (5) includes V and shell
stitches, the basics for making a square, reading square patterns (Hubert,
2011) and methods of joining squares together (Eckman, 2012) to make
scarfs, cardigans.... etc. In section (6) the participants keep working on
previous projects, they are now reached an intermediate skill level to make
motives such as triangle, rectangle, pentagon, hexagon, oval and free shapes
(Eckman, 2008) (Schapper, 2008). Jackets and triangular shawls are the
suggested applications for this level. Section (7) where participants learned
to read and apply zig-zag patterns which varies from easy to intermediate
skill levels according to how complicated the pattern is (Morgan, 2014).
Otherwise, X & Y stitches need high-level skill to be performed. Finally,
section (8) contains advanced techniques such as (wiggle, tartan and
beading) which are used to make some special pieces of crochet for different

uses.

By the end of this curriculum, participants should be able to:

e Understanding stitch patterns, multiples and repeats
e Reading symbol charts

e Mixing and matching stitch patterns

e Design mittens shapes

e Design scarves shapes

e Design shawls and ponchos shapes

e Design garment shapes
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e Joining in new yarns
e Making buttonholes and attaching buttons
e Making a basic round block
e Turning corners on shaped blocks
e Joining blocks
e Dealing with yarn ends
e Seams
This curriculum is based on the integration of information that is being

studied gradually to make products suitable for women's clothing

The suggested applications are examples for each level designed to develop
the participants' skills and sense of achievement, they divided into

preliminary projects and products.
Preliminary projects

It is a small project taking few hours to be completed using simple stitches
and basic techniques. The purpose of the initial projects is to train on
different skills in each part studied by linking the information obtained
directly with the production instead of producing useless samples. Figure (1)
shows the most prominent preliminary projects made, in this study, by
young ladies’ participants. These projects need a skill level varies from

beginner to easy and took from 2 to 4 hours to be completed.

Figure (1-a) and (1-b) shows a simple method of production gives a ribbed
effect resulted from repeating rows of the same stitch. Figure (1-a) is a hat
obtained by working in rows to make a piece of crocheted fabric using
simple basic stitches (half double crochet or double crochet). This fabric

dimension resembles the circumference of the head and the hat length as
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desired, then the fabric folded to sew the side of the hat length and close the
top. Figure (1-b) shows an open scarf made in the same way by working on
rows with half double crochet stitch, the long side of this crocheted fabric
resembles the length of the scarf while its width resembles the width of the
scarf as desired. This scarf can be made as a closed or round scarf (neck
warmer) by closing the foundation chain with a slip knot then working on
rounds to reach the desired width.

Figure (1): A collected image of the most prominent preliminary projects

Fingerless mittens are implementations on working on rounds. Figure (1-c)
shows three different models of fingerless mittens using combinations of
basic crochet stitches. The foundation chain length is equal to the
circumference of the hand grip, then working on rounds to the beginning of
the thumb, skip few stitches for thump opening and continue working on
rounds to the desired length. The square scarves shown in figure (1-d) are

initial applications of reading different square patterns and joining them
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together. The repeated number of squares depends on the width of the square
and the desired length of the scarf. The basic circular hat shown in figure (1-
e) is an application of working on a circle pattern with gradual increasing
until reaching the diameter of the circle equals the head circumference
divided by 3.14 (CraftYarnCouncil, 2015), then working on rounds as usual

without increasing or decreasing stitches to the desired length.
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Products

In this part, 9 successful applications of ladies crocheted garment are
described in their details. These applications need a beginner to an easy skill
level with basic information about crocheting and finishing crocheted
garment. Each product has a design outline which illustrates basic design
lines, places of seams and fold lines and how to fold the crocheted fabric if
needed. Several yarn materials have Dbeen used (such as acrylic,
cotton/acrylic, wool acrylic, ... etc.) with different thickness or weight
category. In the production, it is important to choose the appropriate needle
for the thickness of the yarn used. The sizes of these products determined
according to the standard BS EN 13402-3 of women’s sizing (Aldrich,
2009). Because of the high elasticity of the crocheted fabric, the
circumferences of hips and bust should be decreased from 4 to 8 cm of the

original measurement.

Garment 1
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Figure (2): Garment 1

Figure (2) shows garment 1, it is a simple poncho made by beginners to fit a
range of sizes (free size) and to be worn overgarment. It is made of a flat
piece of crocheted cloth through working in rows using double crochet basic
stitch, its width resembles the length from shoulder to waist (48 cm), then it
folded and sewn as shown in the design outline diagram in table [3]. Basic
information about garment 1 are also listed in table [3], it shows that the
garment made of 500 gm of bulky yarn (25% Wool/ 75% Acrylic) using 7

mm needle hook.

Table [3]: Garment 1 specifications and outline design

Garment specifications Design outline
Skill level Beginner
Required | —Fundamental -
skills stitches eeeeeee
—Working on rows

Garment :

: Free size
size .
Yarn type 25% Wool / 75%
(material) Acrylic
Yarn
weight
category Bulky yarn
(thickness)
Hook size

7 mm

(mm)
ToFaI yarn 500 gm
weight
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(gm)

Garment 2

Figure (3): Garment 2

Garment 2 is a one-piece sleeveless blouse made to fit size 14 (medium
size). It is a tube-shaped blouse where the circumference equals the bust
measurement. This design made from bottom to top through working in
rounds till the underarm, then the stitches equally divided to separate front
and back sides, then working in rows the front and back sides separately to a
distance equal to the Armscye length. Finally, working in rounds again to

join front and back together to make the collar’s length as desired.

Table [4] shows the design outline and yarn specifications, it is an easy skill
level that needs basic knowledge about fundamental stitches and techniques.
This garment took 290 gm of 100% Acrylic medium weight yarn, using 6
mm needle hook.

Table [4]: Garment 2 specifications and outline design
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Garment specifications Design outline
Skill level | Easy il i Ty
Required | —Fundamental stitches 3
skills —Working on rows and 1 1
rounds e

Garment | ;76 14 (Medium)
size 1 1
Yarn type : “s

. 100% Acryli
(material) 00% Acrylic 58
Yarn -
weight sz P N

category Bulky yarn | |

44cm
Half bust measurement

(thickness)

Hook size

(mm) 6.5 mm

Total yarn
weight 290 gm

(gm)
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Garment 3

Figure (4): Garment 3

Garment 3 is a sleeveless blouse consists of two equal separated pieces of
crocheted fabric for front and back sides joined together at shoulder lines.
The width of each piece equals to the half measurement of bust
circumference (50 cm) as shown in the design outlined in table [5]. The
length of the blouse from shoulder to hem is 63 cm. The two pieces of
crochet, front and back, joined together from both shoulders (14 cm). A
removable crocheted robe used to join front and back sides together to make

it fits a range of sizes from 16 to 22 (Large to X large) as shown in figure

(4).

This garment needs basic information about reading flat patterns, working in
rows and sew crocheted fabrics together. Table [5] also shows the
specifications of the yarn used to produce this blouse, it took 330 gm of
(55% Cotton / 45% Acrylic) light weight yarn using 5.5 needle hook.

855 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao Ks

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  susuiris iaas

Table [5]: Garment 3 specifications and outline design

Garment specifications Design outline
Skill level | Easy
) —Reading patterns
Required | _\working on rows
skills —Seaming crocheted .
p | eces Shoulder length
Garment Sizes 16-22 (Large — X Sem i — S
size Large) I
Yarntype | oo cotton / 45% Acrylic 2
(material) ﬂ 5
Y Front & Back —E :ji E‘
arn zl |23
weight _ _ 2
category Light weight yarn
(thickness)
HOOk Slze 5 5 mm i Halfbusf(r)nce{ansurement :
(mm) '
Total yarn
weight 330 gm
(gm)
Garment 4
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Figure (5): Garment 4

Garment 4 is a cardigan designed to fit medium sizes based on a flat circle
pattern. This garment obtained by following a circle pattern until the
diameter equals the back-width measurement (34 cm), then making the
sleeve opening by skipping few stitches from both sides then continue
working on the circle to the desired length (about 25 cm), the outline design

is shown in table [6].
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This cardigan made of light weight yarn consists of (49% Wool / 51%
Acrylic) using 4.5 mm needle hook and the full garment took 450 gm of

yarn.

The design requires basic skills of reading circle patterns and working on

rounds which considered as an easy level of skills.

Table [6]: Garment 4 specifications and outline design

Garment specifications Design outline

Skill level Easy

Required —Reading circle
skills patterns

—Working on rounds
Garment Sizes 12-14

size (Medium)

Yarn type | 49% Wool / 51%
(material) | Acrylic

Back width

Yarn weight
category Light weight yarn
(thickness)

Hook size 45 mm
(mm)

Total yarn

weight (gm) 450 gm
Garment 5
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Figure (6): Garment 5

Garment 5 is a short sleeve blouse made up of two squares for front and
back sides. The width of each square equals the half measurement of the
bust. The two squares joined together at shoulder and side lines excluding
the Armscye depth. Finally, working on rounds using single crochet stitch

around neck line, sleeve opening and hem line as show in figure (6).

Table [7] shows the design outline and specifications of this garment. This
simple blouse with an easy skill level requires knowing how to make basic
square and how to seam crocheted squares together. It took 360 gm of 100%

acrylic medium weight yarn with 5.5 mm needle hook to fit large size.

Table [7]: Garment 5 specifications and outline design

Garment specifications Design outline
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Skill level | Easy
) —Basic square pattern
Required | _\working on rounds
skills —Seaming crocheted
. 14 cm 14 cm
p 1eces Shoulder length S}louldel‘ lengt}}
Garment . S Hiie S
] Sizes 18 (Large SOk iR
Size ( g ) . 2 Neck op: g
Yarn type . "%
0 7

(material) 100% Acrylic f Front & Back
Yarn o [E £
weight _ _ s |
category Medium weight yarn 2
(thiCkneSS) 1 Hem=lme

. i 46 cm |
HOOk Size 5 5 mm ' Half bust melasurement '
(mm) '
Total yarn
weight 360 gm
(gm)
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Garment 6

Figure (7). Garment 6

Garment 6 is a tunic design made up of 12 lacy squares sewn together in the
order shown in the design outline diagram in table [8]. Figure (7) shows the
front, side and back view of the garment. It is based on the bust
measurement which is equal to the multiple of 4 squares, each square is 24

cm width, so the circumference of the tunic is (24 x 4 = 96 cm)

This garment took about 280 gm of 100% fine acrylic yarn using 4.5 mm
needle hook. The design requires an easy skill level of crocheting, reading
and applying square patterns consists of basic stitches and joining squares
skills.
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Table [8]: Garment 6 specifications and design outline

Garment specifications Design outline

Skill level Easy

ReCIUired _Rea‘ding Squa‘re Shoulder length
skills pattern ‘
—Joining squares
Garment size | Size 18 (Large)

Yarn type

0 :
(material) 100% Acrylic

Yarn weight
category Medium weight yarn
(thickness)

wat o) Jap[noys woij fuar]

Hook size 1
4.5 mm
(m m) ) Bust measurement

Total yarn

weight (gm) 280 gm

Garment 7

Figure (8): Garment 7
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Figure (8) shows garment 7 which is a free size poncho made by joining 30
squares in a certain arrangement as shown in table [9] to creat front and back
sides of the garment. Each square is 14 cm width, they joined together with
single crochet stitch. The length from shoulder to waist including borders is
44 cm, and the total length from shoulder to hem is 70 cm. The poncho took

660 gm of 100% light weight acrylic yarn using 5 mm needle hook.

Table [9]: Garment 7 specifications and design outline

Garment specifications Design outline
Skill level Easy
Required —Reading square
skills pattern

—Joining squares
Garment size | Free size

Yarn type

0 -
(material) 100% Acrylic

wo (L

Yarn weight
category Light weight yarn
(thickness)

way 07ep[noys woy yiduar

Hook size

(mm) 5mm

Total yarn

weight (gm) 060 gm

Garment 8
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Figure (9): Garment 8

Garment 8 is a cardigan produced of one square piece of crochet, its width is
110 cm to fit medium size. The traditional square was made then folded into
half as shown in the design outline diagram in table [10], the edges sewn
together leaving hand opening. The last step is to crochet around the hand
opening with front and back post stitches to make a ribbed cuff, then

working another rib around the neck and front lines as shown in figure (9).
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This very easy cardigan took about 700 gm of bulky yarn (25% wool / 75%

acrylic) using 6.5 mm needle hook.

Table [10]: Garment 8 specifications and outline design

Garment specifications Design outline
Skill level Easy
_ —Basic square pattern _
Required —Frontand backpost | |---- fodiee
skills stitches
—Seaming
Garment size | Medium
110 cm
Yarntype | 50, Wool / 75% Acrylic
(material) B z
= Folded square g
Yarn weight 3 =
category Bulky weight yarn
(thickness)
Hook size 6.5 mm Seam line Seam line
(mm)
Total yarn
weight (gm) 700 gm

865 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao K

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  susuiris iaas

Garment 9

: ‘ - : / e g
Figure (10): Garment 9

Garment 9 is a hooded jacket made to fit size 18 (large size), it consists of
two hexagons, each one folded in the half to become the two halves of the
jacket. The basic hexagon’s side length resembles the half measurement of
hips circumference and, in the same time, resembles to the sleeve width
measurement, as shown in the design outline in table [11]. The two
hexagons then folded in the half and joined together at the center back line
and along sleeves excluding the neck opening in the same way shown in
figure (10). Once the two halves were seamed together, the hood made by
working in rows on the front and back neck lines to the head length, then
this part folded vertically and sewn from the top to make the distinctive
shape of the hood. Extra rows could be make around the sleeve opening to
lengthening the sleeve or to be as a cuff. Also, to make the jacket longer,
working on rows on the hem line to the desired length. Finally, a button has

been sewn on the top of the center front line.

866 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao

Journal of Specific Education and Technology (Scientific and Applied Research)

(Ks

Kafrelsheikh University

This method of production considered as an easy method that needs basic

information about hexagon motives, seaming crocheted fabrics together and

basic stitches.

The jacket was made of 100% acrylic light weight yarn using 5.5 mm needle

hook, it took totally 810 gm yarn of four colors (170 gm Beige, 250 gm

Brown, 210 gm Turquoise and 180 gm Dark Cyan).

Table [11]: Garment 9 specifications and outline design

Garment specifications

Design outline

Skill level | Easy
—Basic
hexagon
Required pattern
skills —Front and
back post
stitches
—Seaming
Garment | Size 18
size (Large size)
Yarn type | 100%
(material) | Acrylic
Yarn
weight Light
category | weight yarn
(thickness)
Hook size 55 mm
(mm)
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62 cm
170 gm . Sleeve length o
Beige g
s 2

250 gm tE
weight g

210 gm B
(gm) gm £

Turquoise £

180 gm

Dark Cyan =

Hips circumference
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Pricing crochet products

It seems to be difficult to price crochet projects. The difficulty is to find a
price that fair for both the producer and the costumer. There are several
methods for pricing used by professionals but none of them really seem to be
fair for all projects. There are three common pricing methods used for

calculating the total price of the crochet product:

e Method 1: Pricing by multiplying material cost by 3.
For example: A scarf took 200 gm of yarn, each 100 gm costs 20 L.E.,

— Material cost =20x 2 =40 L.E.
— Total price=40x3 =120 L.E.
e Method 2: Pricing by number of working hours.
For example: A shawl took about 500 gm of yarn, each 100 gm cost is 24

L.E., produced in 6 hours and the fees charge for each hour is 10 L.E.

— Material cost =24 x5 =120 L.E.

— Fees charge per hour =6 x 10 =60 L.E.

— Total price =120 + 60 =180 L.E.
The fees charge for working hours may be change according to the type of
pattern and yarn thickness (ex: 1 hr. = 10 L.E. for simple patterns / thick
yarn and 1 hr. = 20 L.E. for intricate patterns / fine yarn).

e Method 3: pricing per material cost and number of hanks (yarn weight).
The common yarn hanks weight is 100 gm per hank. When calculating the
price, every 100 gm used to make a project has a fees charge of 15 L.E for

bulky yarn, 20 L.E for light and medium weight yarn and 25 L.E for lace
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and fine yarn. For example: a lacy blouse took about 400 gm (4 hanks) of

light weight cotton yarn, each hank costs 30 L.E.

— Material cost =30 x4 =120 L.E.

— Fees charges for 4 hanks =25 x 4 =100 L.E.

— Total price =120 + 100 =220 L.E
According to these pricing methods, there may found three different prices
for the same product. For example: a scarf made of 200 gm of medium
weight yarn, each hank costs 20 L.E and it took 2 hours to be complete using

simple pattern.

e Calculating price according to method 1:

— Material cost = 2 (hanks) x 20 (L.E.) =40 L.E

— Fees charge per hour =2 (hrs.) x 10 (L.E) =20 L.E

— Total price=40+20=60 L.E.
e Calculating price according to method 2:

— Material cost = 2 (hanks) x 20 (L.E.) =40 L.E

— Total price=40x 3 =120 L.E.
e Calculating price according to method 3:

— Material cost = 2 (hanks) x 20 (L.E.) =40 L.E

— Fees charge per hank = 2 (hanks) x 15 (L.E) =30 L.E

— Total price=40+30=70L.E.
It is found that the same scarf has three different prices (60, 120 and 70 L.E).
these calculations are not final, a suitable pricing method should be chosen
according to the place of selling crochet projects, the type of crocheted items

and the target customer.

870 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao

Journal of Specific Education and Technology (Scientific and Applied Research)

(Ks

Kafrelsheikh University

fosiad| S Gl

Sometimes it requires to raise or minimize the total price or even took the

average price resulted from all these methods as a temporary solution until

gain enough experience. The average price for the scarf is (60 + 120 + 70)

divided by 3 which approximately equal 80 L.E. Table [12] shows the total

production cost and profit margin of the produced garments in this study

using pricing method 3. The total price is the summation of yarn cost, fees

charged for hanks and the cost of accessories (if found).

Table [12]: Products total price calculations

Fees Fees
Number | Yarn | charge |charged | Total
Garment Accessories )
of cost | per yarn for price
No. _ cost (L.E.)
hanks |(L.E.)| weight | hanks (L.E)
(L.E.) (L.E.)
100 25
Garment 5 G 15 73 5b 200
1 X uttons
20) (Bulky) | (5x 15) X5 LE)
60
15 45
camentl 3| (ax N None | 105
20) (Bulky) | (3x15)
128 20
Garment 80
3 4 (4 x (Light (4% 20) None 208
32) | weight)
150 20
Garment 100
5 (5 X (Light None 250
4 19N 1 (5 x 20)
30) | weight)
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100 20
Garment 4 _ 80 \ 150
5 (4 x | (Medium (4 x 20) one
25) | weight)
96 20
Garment 3 _ 60 \ -
6 (3x | (Medium (3% 20) one
32) | weight)
168 20
Garment 140
7 (7x | (Light None 308
! 190t 17 % 20)
24) | weight)
175
Garment 15 105
) ! (X1 Bulky) | (7 x 15) None ) 280
25) (Bulky
G 200 20 200 5
arment
9 10 (10x | (Light (10 x (one 405
20) | weight) | 20) button)

An important thing that should be taken into consideration before adopting
the price is the market research to see the prices of similar products which
currently selling. Once knowing the price range, the product should be
priced at the middle of this range unless it was in a higher quality material.
For beginners, it is suggested to pricing below the average price to draw

customers and increase sales then increases prices gradually.

Marketing crochet products

It is important to study the creative markets to discover the best way for
marketing crochet products. Marketing is important to help young ladies in

developing their awareness and motivation and to keep learning positively to
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build their social relationships then develop their products (Thompson &
Aked, 2011).

Most of the marketplaces found in Egypt are represented as shops,
commercial exhibitions and e-commerce. Shops are places that sell products
of one or more than one brand. Clothing shops may sell handmade crochet
products beside their manufactured branded clothes. They may buy
crocheted items directly from the producer then sell them with a profit
margin. They also may display the crocheted products for sale — without
buying them from the producer — then gets an agreed percentage of the price
iIf sold. Shops provides an indication of customer acceptance for products
and their important feedback to develop them. In the other hand the producer
will never be known because the shop sells items with its name and keep the

producer’s identity unknown to maintain profitability.

Commercial exhibitions are an organized display of a collection of items. It
may include art, clothes, handmade products, ... etc. There are two types of
exhibitions, permanent and temporary (UNIDO, 2007). The permanent
exhibition is continuous throughout the year in a fixed place whereas the
temporary exhibition is a seasonal display in special occasions such as
holidays, new years’, ... etc. This type shows in multiple locations such as

clubs, malls, museums, ... etc.

The open day is a type of temporary exhibitions, it is organized by a group
of people to display and sell their products of art, paintings, handmade,
fashion design, foods... etc., Open day provides a place to display and sell
the products for a day or several days or may last for weeks with a material
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fee as a value for renting a table. One of the features of the open day is that
crafters can display their products to the public and communicate directly
with them, enabling them to get a reaction to their products and thus develop
the product to get the highest degree of satisfaction required. To succeed in
participating in the commercial exhibitions, the total prices of the displayed

products should cover the fees with a reasonable profit margin.

E-commerce is a digital market and community to sell crafts locally and
globally (Lin, 2015). It is a contemporary type of trade whose impact can
not be denied at the moment (Hine, 2000). Online shops offer a variety of
products for sale. There are specialized online shops selling handicraft
products, where they are given space for exhibitors to offer their products for
a monthly or yearly payment or even for a percentage of the price of the

product being sold.

If deciding to sell products in digital markets, a specialized online store must
be carefully selected to display products to ensure access to the desired
consumer segment. Digital markets depend on pictures and description, so it
Is important to take a clear photo to the product to show its details and true
colors. The cost of participating in these markets may be exaggerated, or the
displayed products do not be sold for a long time because of lack of
advertising, that resulted in the loss of money, and frustration for the

producer.

Facebook is an easy way to display products and sell them online (Vanhl,
2013). It is free and it is possible for anyone to create a page or a special
group to display images for the products to access to the segment of
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consumers interested in this type of products. Paid advertising can also be

made through Facebook pages to further spread.

In this study, we display the products for sale on a Facebook page (My
Crochet Diary - hebaabouhashish, 2014) and participate in several open days
and temporary exhibitions. Figure (11) is a collective image of exhibitions

and open days we participated in.

Figure (11): Participation in exhibitions and open days:

(@) La Femme Expo Exhibition, Fairmount Towers, Heliopolis, (5
September 2016)

(b) Al Obour City open day, (1 December 2016)

(c) Green Hills Club’s open day, Al Shorouk City, (9 December 2016)

(d) Nasr City House open day, (15 December 2016)

(e) Air Defense House open day, Nasr City (22 December 2016)

() Air Defense House open day, The 5th Settlement, (3 March 2017)
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Conclusion

This study reveals the role of crochet in the creative economy as an
Inexpensive, easy-to-learn and quick-to-produce handicraft. The participants
involved in this study had the motivation to learn crochet, acquire new skills,
varying degrees of comprehension and ability to apply new ideas
professionally. The participants with different hobbies had technical sense,
aesthetic taste, and color discrimination than others. Although that doesn't
mean that others didn't have this sense, they just had previous experiences

with other crafts that developed their talents.

The preliminary projects encouraged participants to develop their skills and
Imagination to bring ideas to reality in early stages. This has a strong impact
on their self-confidence, achievement, productivity and
motivation.Applications implemented for performance development using
simple ideas, uncomplicated patterns, diversity of yarn materials, yarn

thickness and multiple techniques.

Studying the creative market helped participants to develop their commercial
talents and to be a part of the creative economy. The market was the best
place to test product quality and price suitability according to consumer
demand and feedback. Since there were different types of markets,
participants decided what suits them to display their products according to

the individual differences and their personalities.

Participating in Commercial exhibitions and open days was the most
successful experience in this study. Talkative participants withdirect selling
skills have benefited greatly from the life displaying of their products and
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direct contact with customers. Also, customers could see the product, fell its
texture, check the size and make remarks. Customers have been commended
for products designs and quality of used yarns. Participants also received
special requests for products of specific designs, colors and sizes during
these exhibitions. These requests resulted in innovative designs and new
ideas which helped participants to diversify their business and develop their

production.

Marketing through the Facebook page gave participants the opportunity to
display and sell products for free. The page had about 9800 followers since
2014 who see and react with the added products. Some of these products
were sold across the page and others were requested in special colors and

sizes.

This study succeeded in teaching young ladies to crochet, as most of them
reached advanced levels of the implementation of different designs,
mastering the stitches and finishing products. They were also able to price
their products and acquire marketing skills to compete in the creative
markets. They have managed to make their own profit to support themselves

and their families.
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Effect of Different Levels of Activated Carbon (Charcoal) on
the Physical Properties and Chemical Composition of Sugar
Cane Molasses
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Abstract

ample of sugar cane molasses used in this study was obtained from Nag-
sgHammady sugar factory during 2015 (operation season). This study aims to

determine the effect of different levels of charcoal on the physical
properties and chemical composition of the sugar cane molasses, which play
an economical important role as the goal of this investigation. Molasses
solution of different concentrations (300, 400 and 500 gram/liter) were
prepared and clarified by activated carbon (charcoal) at concentrations 6, 8
and 10 %. Color, pH value, titratable acidity, crude protein, crude lipid, total
ash, water soluble ash, water insoluble ash, acid soluble ash, acid insoluble
ash, reducing sugars, sucrose and total sugars content were measured. The
best results of physical characteristics and chemical composition were
obtained using a solution of 300 gram of sugar cane molasses per liter and
10 % of activated carbon.

Keywords: sugar cane molasses, physical characteristics, chemical
composition, activated carbon (charcoal).

* Home Economics Department, Faculty of Specific Education, South Valley University, Qena, Egypt
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Introduction

Sugar cane molasses is a by-product of the sugar cane industry. It
contains monosaccharaides (glucose and fructose) and a disaccharide
(sucrose) in high concentrations (Portilla et al., 2009). It contains water
(20%), sugar contents 62%), non-sugar contents (10%) and inorganic salts
"ash contents” (8%): making a blackish homogenous liquid with high
viscosity. Ash contents include ions such as Mg, Mn, Al, Fe and Zn in
variable ratio (Ali et al., 2002).

Molasses is used as a potential raw material to develop nutraceutical
products for iron deficiency anemia (IDA). Molasses contains iron and its
absorption enhancers, such as sulfur, fructose, and copper, which make it a
potential dietary supplement for IDA. (Jain and Venkatasubramanian,
2017).

Activated carbon is a carbonaceous material which is predominantly
amorphous in nature and in which a high degree of porosity is developed by
the process of manufacturing and treatment. Activated carbon can be
manufacture from virtually all carbonaceous materials. However agricultural
wastes offer the most available and cheapest of all the known raw materials.
Activated carbon is inexpensive and hence very widely used adsorbent.
(Abechi et al., 2013).

Clarified molasses using in some minor food. It is used as a sweetener,
beverage as syrup accompanying other foods: molasses also as the starting
product for the preparation of other edible syrups such as treacle. Molasses
used in food product development and as additives in barbecue sauces,
bakery products cookies and production of high fructose syrup (Dotaniya et
al., 2016). This study aims to determine the effect of different levels of
charcoal on the physical properties and chemical composition of the sugar
cane molasses, which play an economical important role as the goal of this
investigation.
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Materials and Methods
Materials

Molasses: Sugar cane molasses samples used in this study were obtained
from Nag- Hammady sugar factory during the 2015 (operation season).

Activated carbon (charcoal): Charcoal was obtained from ElI Gomhoria
Company for Pharmaceutical Trading Chemicals and Medical Supplies in
Assiut.

Methods

Preparation of clarified sugar cane molasses

Sugar cane molasses samples were mixed well, and then 300,400 and
500 gm of mixed molasses were diluted to liter with distilled water (w/v).
Activated carbon (charcoal) at 6, 8 and 10% were blended with diluted
molasses samples. The mixture was heat up to 75 °C for 1 hr., coagulated
protein and plant pigment causing to float to the surface and form a scum on
top of the flask. This layer is skimmed off by hand, according to Hurst
(1985) and Siva Subramanian and Pia (1994): The mixture was left to
cool at a room temperature; the treated samples were centrifuged for 10 min
at 400 r.p.m. The supernatant was followed using a filter aid.

Physical properties:

Color: The color of the diluted purified solution was measured
colorimetrically using a “Beckman colorimeter” with a reel filter and
expressed as a % transmission (T %) according to (Plews, 1970).
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pH value: Samples of molasses should diluted to 60 Brix (77,19 gm. of
original molasses: 100 ml of hot distilled water), and must be cooled to room
temperature before pH measurement, by a “Beckman pH meter”. It was
carried out according to (Collins et al., 1977).

Chemical Composition
Protein content

Protein content was calculated by the equation:
Protein content = organic nitrogen x 6.25
Organic nitrogen = total nitrogen — inorganic nitrogen

Total nitrogen and inorganic nitrogen contents were determined by the
methods described in A.O.A.C. (2016).

Crude lipid content: The studied samples were treated by strong solution of
base lead acetate, then, filtered and dried at 60 °C. The dried samples were
extracted by Soxhelt apparatus and using tetra chloride as a solvent as
determined by Smith and Reeves (1981).

Ash content: The method described by A.O.A.C (2016) was used. Ash
determination was carried out at 550 °C with 2 gm. of samples. The water
soluble and insoluble ash and its alkalinity were measured by methods
described in A.O.A.C (2016). Meanwhile, the acid soluble and insoluble ash
was determined applying the method outline in the State Pharmacopoeia of
the People’s Republic of China (2005).

Total sugar content: Total sugar content of samples was determined by the
analytical method that carried out as described in EOSQC (1995).

Sucrose content: Sucrose content of samples was determined by the Lane
and Eynone method as described in ICUMSA (2009) method.

Sucrose % = (% reducing sugars after inversion - % reducing sugars before
inversion) x 0.95.

883 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh
University - Egypt



(&4fiyiaig drale Sigay) Laglgitaillg ducgill yjill dlao Ks

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  susuiris iaas

Reducing sugars content: Reducing sugars content of samples was
determined by the Lane and Eynone volumetric method as described in
ICUMSA (2009).

Titratable acidity: Titratable acidity was measured by Eggleston et al.,
(2000) method.

Results and Discussion

Molasses composition would make it suitable for human consumption
provided it is manipulated in such a way to clarify free from foreign matter
and adjust the concentration of some of its components.

Data presented in tables (1-5) showed that ability of activated carbon to
remove of the polymeric caramels, alkaline degradation products and
melanoidins. It is due to the formation of a mild links between the colorant
amino groups, and carbonyl groups (Leimkuehler, 2010).

Clarification of molasses was found to be quite difficult and tedious it
was of its high viscosity. Thus, clarification was done on water diluted
molasses at a rate of 300, 400 and 500 gm per liter of distilled water. Higher
concentrations showed similar difficulties as undiluted molasses: Diluted
molasses was heating at 75 °C for 1 hr, and cooling at room temperature
overnight after adding amount of charcoal. The results showed that in almost
all cases, the clarified solutions obtained were 80 % in volume of the
original solutions used. The greatest drop in volume was observed when the
concentration of molasses reached 500 gm per liter. The decolorization
efficiency of charcoal decreased as the concentration of molasses increased
in the solutions. The best condition to improve decolorization is to increase
the amount of charcoal. The best economical results in this respect were
obtained upon charcoal at the rate of 10 % of the weight molasses.

The greatest drop in volume was observed when the decolorization
efficiency of charcoal decreased as the concentration of molasses increased
in the solution. However, the increase in the amount of charcoal used in any
particular dilution resulted in better decolorization. Data in Table (1)
revealed that best economical results in this respect were obtained upon
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charcoal at the rate of 10 % of the weight molasses; highly transmission (T
%) specially in 300 g/l, high ability to remove impurities.

Table (1): Effect of charcoal levels on color (T %) of diluted sugar cane
molasses

(o)
Diluted Color (T %)

molasses Original Charcoal %
gm/I Molasses 3

300 : 6.6
400 : 2.5
500 : 0.6

T % = transmission %

The pH and titratable acidity (T.A.) of molasses sample are shown in
Table (2). The both of pH and T.A. have no sharp change comparing with
their in original molasses. It is worthy, the increase in T.A. accompanied
with non-indefinite raise in pH. This may be due to the reaction between the
unstable organic substances with reducing sugars during processing or
storage these results agreement with results obtained by Olbrich (1963).
From tabulated data, T.A. increase with increase of molasses dilution.

Table (2): Effect of charcoal levels on pH and titratable acidity of
diluted sugar cane molasses

Diluted pH and titratable acidity

molasses Charcoal %

8

gm/I Original molasses
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T.A.= titratable acidity

The results illustrated in Table (3) showed that clarification slightly
increase crude protein recovery in diluted molasses solution. At the first
dilution of molasses (300 gm / liter) protein % recorded 0.9, 0.7 and 0.5 of 6,
8 and 10 % of charcoal; respectively. But of dilutions of 400 and 500 gm / |
were recorded (0.95, 0.8 and 0.7) and (1, 0.85 and 0.7) of 6, 8 and 10 % of
charcoal; respectively. The results illustrated in Table (3) showed that
clarification slightly increased the crude protein losses in molasses of the
first dilution of 300 gm / I; specially of 10 % followed by 8 % and 6 %
charcoal (0.5, 0.7 and 0.9; respectively). Clarification process greatly
increased crude protein losses in wastes in other of two dilution of 400 and
500 gm / I. This is in good accordance with those concluded by (Barker,
1986)

The results in Table (3) illustrated that no lipid contents were recorded
in diluted molasses (300, 400 and 500 g/l) with different concentration 6, 8
and 10 % of charcoal while, the original molasses contents recorded 0.28 %
of lipid. Clarification process was highly efficiency to remove all lipids
content.

Table (3): Effect of charcoal levels on crude protein and crude lipid
content of diluted sugar cane molasses

Diluted Crude Protein and Crude Lipid
molasses
gm/I

Original Charcoal %
molasses
6 8

protein protein protein% | lipid% | protein
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The results illustrated in Table (4) showed that ash content of first
diluted molasses (300 gm / liter) was ranged between 7.87 to 8.66 % but, in
other two dilutions of molasses (400 and 500 gm / liter) the results ranged
between (8.1 to 8.71 %) and (7.97 to 8.29 %); respectively of different
concentrations of charcoal. Original molasses contents 11.45% ash, these
results indicated that chemical composition of sugar cane molasses was in
close agreement to those reported by (Chen and Chou., 1993) who found
that molasses contents 12 % ash.

Data presented in Table (4) revealed that the clarification of diluted
molasses resulted in a considerable diminution in the ash content. Noticeable
Is the complete removal of acid insoluble ash and the pronounced drop in the
water insoluble ash. This explains the advantage of clarification in freeing
molasses from sandy substances making it more suitable for edible uses.
However, the best clarification was obtained with diluted molasses (300 g/l)
with 10 % charcoal. These results were in agreement with those reported by
(EI-Geddawy et al., 2014).
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charcoal levels on total ash, water soluble ash, water insoluble ash, acid soluble ash and acid

Total ash, water soluble ash, water insoluble ash, acid soluble ash and acid
insoluble ash /100g molasses

Original molasses
g charcoal %

THwlwalAfarl T fwlwia farl B lw wilA] Al
as S, as - as S
S. | ns. ns. S. ns. | s | ns. S. | ns. ns.
h as h , h as
ash| ash | p, | ash ash| ash |ash] ash ash| ash | | ash
11.]8.6 13.0 8.6] 1.8 9.8 6.7] 6.1 9.4 7.8] 6.0 8.9

insoluble ash of diluted sugar cane molasses
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msoluble ash
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The results illustrated in Table (5) showed that clarification slightly decrease
sucrose recovery in diluted molasses solution. At the first dilution of molasses (300
g/l) recorded 35.1, 34.07 and 32.6 % of 6, 8 and 10 % of charcoal; respectively.
But of dilutions of (400) and (500) g/l were recorded (30.03, 29.24 and 27.93 %)
and (28.83, 27.06 and 26.13 %) of 6, 8 and 10 % of charcoal; respectively. The
results present in table (5) showed that clarification slightly increased the sugar
losses in molasses of the first dilution of 300 g/I. But clarification greatly increased
sugar losses in wastes in other of two dilutions of 400 and 500 g /I. This result was
lower than that obtained by Mohamed (1966) on the same dilution (300 g/l) using
charcoal of 15, 18 and 21 % the results were 24.2, 26.5 and 28.7 %; respectively,
high results due to use high concentrations of charcoal.

The results present in Table (5) showed that clarification slightly reduced the
reducing sugar recovery in diluted molasses solution. At the first dilution of
molasses (300 g/l) were 18.22, 17.73 and 17.3 % of 6, 8 and 10 % of charcoal,
respectively. But of dilutions of 400 and 500 g/l were ranged between (17.25,
15.92 and 14.32 %) and (16.04, 14.71 and 13.4 %) of 6, 8 and 10 % of charcoal,
respectively. The results in Table (5) showed that clarification slightly increased
the reducing sugars in molasses of the first dilution of 300 g /I. But clarification
greatly increased reducing sugars in wastes in other of two dilutions of 400 and
500 g/I. The chemical composition of sugar cane molasses is presented in table (5).
The molasses contained 18.22 % reducing sugars, 35.1 % sucrose and 53.32 %
total sugars reported by (Paturau, 1989). Results indicated that chemical
composition of sugar cane molasses were in close agreement to those reported by
(Chen and Chou, 1993) who found that molasses contained 52 % total sugars, 16
% reducing sugars and 34 % sucrose. Total sugars were in descending rate with
increasing of molasses dilution and charcoal.
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Table (5): Effect of charcoal levels on reducing sugar, sucrose and total sugars
of diluted sugar cane molasses

Diluted
molasses
gm/l

‘ 36.63 | 57.79 | 1822 | a5

- 1920 3663 57.79 || 17.25 || 30.03 § 47.28
- 1920 3663 57.79 | 16.04 || 28.83 || 44.87

R.S= reducmg sugar Suc = sucrose T.S = total sugars

From the previous data it could be recommended to use dilution molasses 300
g/l with 10 % charcoal to produce good clarified molasses using in food processing
as cake, meat and high fructose syrup.....etc.

Conclusion

The best solution of sugar cane molasses dilution was 300 g/l and 10 %
charcoal because it was gave a higher rates level of sucrose and reducing sugar and
very lower rates level of ash and color than those in other concentration diluted
molasses and charcoal.

891 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh University
- Egypt



(8yiiubaig dynlc Jga) Laglgicuillg drcgil dyjill dlao (Rs U

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  suiuiris aaas

References

Abechi, S. E., Gimba, C. E., Uzairu, A., and Dallatu, Y. A. (2013). Preparation and characterization of activated
carbon from palm kernel shell by chemical activation. Res. J. Chem. Sci., 3(7), 54-61.

Ali, S., Haq, I. U, Qadeer, M. A,, and Igbal, J. (2002). Production of citric acid by Aspergillus niger using cane
molasses in a stirred fermentor. Electronic J. Biotech., 5(3), 19-20.

A.O.A.C. (2016). Association official analytical chemists. Official methods of analysis of 16" Ed. A.O.A.C. Int,
Washington, D.C.U.S.A.

Barker B.P, (1986). "Analysis of molasses.” United Molasses Company.

Chen, J. C., and Chou, C. C. (1993). Cane sugar handbook: a manual for cane sugar manufacturers and their
chemists. John Wiley & Sons.

Collins, J. L., McCarty, I. E., and Peavey, J. D. (1977). Quality of sorghum sirup produced in Tennessee.
Tennessee Farm and Home Science. Progress Report, (104), 12-14.

Dotaniya, M. L., Datta, S. C., Biswas, D. R., Dotaniya, C. K., Meena, B. L., Rajendiran, S., and Lata, M.
(2016). Use of sugarcane industrial by-products for improving sugarcane productivity and soil health. Int.
J. Rec. Org. Wast. Agric., 5(3), 185-194.

Eggleston, G., Legendre, B. L., and Richard, C. (2000). Effect of harvest method and storage time on sugarcane
deterioration. In Proceedings of the 2000 Sugar Processing Research Conference, Porto, Portugal, 9-12
April, 2000 (pp. 205-221). Sugar Processing Research, Institute, Inc.

El-Geddawy, Mennat-Allah M. A., Omar M. B., Magda M. Seleim and Elsyiad S. I. (2014). Studies of
Clarification of Final Beet Molasses using Charcoal. Food Science and Technology Department, Faculty of
Agriculture, Assuit University, Assuit , A.R. Egypt J. Food and Dairy Sci., Mansoura Univ., Vol. 3 (12):
669 — 679.

EOSQC (1995)." Egyptian Organization for Standardization and Quality Control." No. 336 for soft drink
Published by EOS. Ministry of industry, Cairo, Egypt.

Hurst, W.C. (1982). "Making syrup for profit (Sorghum and cane, includes recommended varieties for Georgia,
production and processing practices) Bulletin-Cooperative Extension Service. University of Georgia
(UAS), No.868

ICUMSA (2009). "International Commission for Uniform Methods of sugar Analysis". ICUMSA Methods Book.
Publisher Dr. Bartens KG, Berlin. ISBN: 978 - 471- 7634 - 5

Jain, R., and Venkatasubramanian, P. (2017). "Sugarcane Molasses—A Potential Dietary Supplement in the
Management of Iron Deficiency Anemia". J. Dietary Suppl., 1-11.

Leimkuehler, E. P. (2010). Production, characterization, and applications of activated carbon (Doctoral
dissertation, Univ. Missouri-Columbia).

Mohamed M.A. (1966). "Study on physical and chemical properties of sugarcane molasses” .M Sc. Thesis, Fac.
Agri., Assiut Univ., Egypt.

892 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh University
- Egypt



(8yiiubaig dynlc Jga) Laglgicuillg drcgil dyjill dlao (Rs U

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  suiuiris aaas

Olbrich H. (1963). Principles sugar technology (second edition, Ed. By Hong, p.Vol.lll, Chap.13, pp. 501-543)
Elsevier Publishing Co., New York.

Paturau J.M. (1989) "By-product of the cane sugar industry," an Introduction to their industrial utilization, third
completely revised edition. Elsevier, Amsterdam, Oxford, New York, Tokyo.

Plews, R. W. (1970). "Analytical methods used in sugar refining."

Portilla-Rivera, O. M., Téllez-Luis, S. J., Ramirez de Leon, J. A., & Vazquez, M. (2009). "Production of
microbial transglutaminase on media made from sugar cane molasses and glycerol."J. Food Tech.
Biotech, 47(1), 19.

Siva Subramanian, C. G., and Pai, J. S. (1994). "Effect of heat treatments on the quality of sugarcane juice".
Indian Food Packer, 48, 51-51.

Smith, B. A. and Reeves J. S. A. (1981). "Sweet sorghum biomass". Part w, cultivars and plant constituents. Sugar
Y- Azucar, 76(10): 37- 50

The State Pharmacopoeia Commission of People’s Republic of China (2005). "Pharmacopoeia of the people’s
Republic of China™ (Volume 1, Edition 2005). Chemical industry press, Beijing 2005.

el Cuaad Y gal Al caS Sl g Al 3l (al g1 e Jadiial) andll ABNALY cily gheal) il

JalS sldg ¢ * el ae daal Al Toaa dlae o Gea dlae A age o daal dluaa
*daal) 50

mostafa_awad68@yahoo.com

gadlall

Cdy 22015 ausse JA salen pad piian e lgple Jsandl & Sl Cual (WY se die

Sl Al ailmall e Lafial) amdll (pe Al il sioadll g5 an3 I A2l o3
36 sl w3 A yall o3 4 a5 Lal Lialeal 1 3 canll 35Sl o sl aaS
6 Aty Jadiall andll (e Adlide ) S 5 G il &39 1/ ol ya 50054005 300 (Y sall (e Adlise
& G AN Sl aad Y g Clie (e Lgle Jpaall &8 Al =8 S a5 %10 5 8
slall (& ol ale N5 ST ala N5 s sl 5 gl s Azagandl 5 pH 4a 35 sl iyl

ras L (éd‘)” [SEFLEN wl; s:\.\‘:}.\j\ 23\4)45\ K.)IS 3 L.;J""d‘ Aoy Y:.ué*

e i alalc Guadi e Aaals | e sl ) AIS ¢ Sial) SLaBY) adie

893 | Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh University
- Egypt



(8yiiubaig dynlc Jga) Laglgicuillg drcgil dyjill dlao (_K\s U

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  suiuiris aaas

ClSlls Gmalall 8 caldll e sbaslly adall 3 il sl iy eladl b il e sl il
Al 5l (el all dam Juadl o) Al clia g sy A Sl Sl s Al sl
%o 10 alainds L35 w5 Ll s o sall (o i1/ aloa 300 555 plasialy i€ el S il

894 |Journal of Specific Education and Technology (Scientific and applied research) - Issued byFaculty of Specific Education -KafrElsheikh University
- Egypt



(8yiiubaig dynlc Jga) Laglgicuillg drcgil dyjill dlao (Rs U

Kafrelsheikh University

Journal of Specific Education and Technology (Scientific and Applied Research)  suiuiris aaas

(5 A gl A0 i)
Technical environment for e-training

yaill gl dana paill gl Cpadl L2
featll S il slacall L g 53855 3,130 el sgandllio¥) e sleall alii e

Y LTINS
S 3 a8ty oo CaaSTlg (dak) L3S 3RS g SE e gl g Awlyll Cdugaal

ol L 5 Slaasl o addas ¢ ko oy @ Wanwl s 3 L3y i) S ilablong (Mol g o)
(o) et Jo Lyl Cessly cuyte (38) easie 1T gy cbilasl (12) gasuey

Al dygpe o ST gy 39S Copeall i) L) puoliad A I 5193319 st sl yllt bty
bty capbol) e 8oL SISl Blgsg .yl (39 ATV Cppebil] s B3ukane Lailusgg B3l (g0 Bsf By
G 8 el Al CiS ST g9 SN gyl 35Sl 1) e 8l g e By Jelidly Lotsd
RUESE R PPt RESEY (IAFS (I YW1

By (ol G YLVl Sl glall L ey (39 iSOV oyl BUE 155 8y 521 Ayl gl oS
ale ISty apdly el 3 oty Cowldl Slindas JLg (8 8l ) bl iy pally it ylondly ot 3
Oy 3l 31 Slaglall D7 2,05 39 AW Cappeball 809 S01 Ll andly (ol ST (39 350Y1 iy
Y gl

Sl ) (39 AIY) Gy i) B ) Ee il SLalSYS
Abstract:

The study aimed to develop a proposed vision for an electronic training center for the
teacher's academy. and to reveal the reality of technical administrative performance in the
teacher’'s academy in Kafr EI-Sheikh Governorate This is in light of an opinion poll that was
applied to the education technology specialist, who are (12) specialists, and IT trainers (38)
trainers. and the study relied on the descriptive approach.

The study extracted the features and the main roles of the elements of the technical
environment for e training, which emphasized the need for an infrastructure of multiple devices
and media that allows e-training to continue. And the availability of networks efficiently, allowing
the trainer and trainees to communicate and interact. And the availability of trainers with the
ability to be creative and innovative in electronic training. The study also revealed some
shortcomings in the technical and administrative performance of the Teacher's Academy.

The study also recommended the necessity of spreading the culture of electronic training,
integrating information and communication technology in training. and following up on local,
Arab and international experiences and pioneering experiences in the field of computer
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applications and the Internet in education and training in general and electronic training in
particular. and designing an electronic portal for electronic training that displays all the
information related to e-training applications.

Key words: technical environment, e-training, software
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