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Introduction: In recent years, sugar-free or reduced-sugar foods and beverages are becoming very popular

among the consumers. At the same time, consumers are increasingly concerned about the quality and safety of
many products present in the diet, in particular, low-calorie synthetic or natural sweeteners. Sugar adds viscosity
and provides body in drinks and semi-liquid foods like syrups and fruit juices. In order to achieve the same
quality, taste and texture profile, reducing or removing sugar from a product often requires replacement with a
number of alternative ingredients such as hydrocolloids. Hydrocolloids are widely used in many food
formulations to improve quality attributes as thickening and gelling agents. Xanthan gum is a polysaccharide
used as a food additive and rheology modifier, commonly used as a food thickening agent and a stabilizer, to
prevent ingredients from separating. Stevia is an attractive natural sweetener and sugar substitute extracted from
the leaves of the plant species Stevia rebaudiana. Inulin is a starchy substance found in a wide variety of fruits,
vegetables, and herbs, which improves the technological properties and enhance the nutritional value of food and
also has synergistic sweetening effect with sweeteners including stevia. Dietitians suggest that inulin belong to a
class of water-soluble dietary fibers known as fructans, but research suggests prebiotic and bifidogenic properties
of this compound that has caused it to be also regarded as a functional compound.

Materials and methods: Lemon drink with different formulations containing sugar (0, 6, 12 %), stevia (0,
0.02, 0.04 %) and xanthan (0, 0.18. 0.26 %) were prepared. To mask the bitter taste of stevia, inulin which has
functional properties, was added to the formulation at the level of 0.5 %. In this study, liquid-gel method was
used to suspend the solid particles of pulp and reach the desired consistency. Liquid gel structure was built by
adding hot xanthan solution to the half diluted lemon drink while being stirred. Flow behavior and particle size
distribution were examined. The dynamic yield stress of the samples was calculated and the stability of pulp
particles in lemon drink was predicted by determination of the forces acting on the particle. Specific gravity
measurement of lemon beverage was performed after removing the pulp using 50 ml pycnometer at 20°C
according to the Iranian National Standard No. 2685. Mean diameter and size distribution of cloud-forming
substances in pulp-free beverages were measured with a static light scattering laser diffraction-based particle size
analyzer Malvern Master Sizer. Physicochemical (pH, acidity, ash, brix and density), sensory (taste and
appearance) and microbial properties of lemon diet drinks were also examined.

Results and discussion: Xanthan, having considerable effect on flow behavior of lemon drink samples,
created high amounts of apparent viscosity at low shear rates. In samples containing xanthan, yield stress was
observed and its value was measured by extrapolation based on the Herschel-Bulkley model. The calculations of
pulp suspension were conducted based on the yield stress, which were consistent with the results of stability
observed. The results of the particle size distribution test showed that xanthan significantly increases the particle
size of the lemon beverage. This means that the anionic hydrocolloid xanthan also react with lemon drink
colloids and broader range of particle size was created. Higher xanthan concentration had led to increased
particle size range. Lower sugar and stevia concentration in combination with xanthan reduced the particle size.
Based on the results obtained, pH of samples ranged from 2.85 — 2.90 and acidity expressed as citric acid ranged
from 0.47 — 0.52 that was in accordance with the standard related to the physicochemical properties of non-
carbonated drinks and beverages (Iranian National Standard No. 2837). Other properties such as water-soluble
solids value and density were not discussed due to the lack of standards for low-sugar beverages and the need for
a national standard in this field was felt. The results concerned to the physical and chemical characteristics of
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different treatments indicated that lemon beverage acidity and pH values did not show significant differences
among the samples and the samples containing higher amounts of sugar, xanthan and stevia had higher brix, ash
and density values (P<0.05). Generally a concentration of about 0.18 % xanthan caused suitable suspended pulp
particles and consequently received scores by panelists were higher. Regarding the results of the rheological,
physicochemical and sensory properties of lemon drinks, samples containing 6% sugar, 0.02% stevia and 0.18%
xanthan were chosen as the best formulation.

Keywords: Lemon drink, Stevia, Inulin, Suspended pulp particles, Fluid gel, Rheology
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Introduction: Increased awareness of diet-health association has led to the growth of health food industry.

Deep-fat fried foods such as donuts enjoy wide popularity owing to their taste, distinctive flavor, aroma and
crunchy texture. There is, however, a great health concern over large fat content of fried foods. Incorporating the
dietary fiber such as hydrocolloids into the food substrate in the batter formulation is one of the most effective
strategies to decrease fat uptake in fried foods. Dietary fibers act as water binders in a coating or batter
formulation through which reduce fat uptake of fried foods. That is, an increase of water content of food could
lead to a decrease of oil penetration during the frying process. Persian gum (PG), as a novel gum, is exudates of
the wild or mountain almond trees (the main source is Amygdalus scoparia Spach). Carrot pomace is a fibre-rich
by-product of carrot juice industries which contains approximately 80% of carrot carotenes. Carrot juice yield is
reported to be only 60-70% and the remaining pomace is usually disposed of as feed or fertilizer. There is an
increasing interest in microwaving foods for several reasons: it is faster than conventional methods, the energy
consumption is often lower and foods cooked by microwaving maintain nutritional integrity. Therefore, the aim
of this study was to examine the effect of microwave pre-treatment on physico-chemical properties of donut
containing Persian gum and carrot pomace powder sources of dietary fiber.

Materials and methods: Donuts were prepared according to the formulation reported by Melito and Farkas
(2012). Ingredients used in control donut formulation were consisted of 100 g of wheat flour (9 g/100g), 38 g of
water, 9g of Shortening, 13g of Egg, 13g of water for yeast, 6.3g of sugar, 6.3g of nonfat dried milk powder, 3g
of active dried yeast, 1.6g of Vanilla extract, 1.6g of baking powder, and 1.6g of Salt. For the making of donuts,
the flour blends were prepared by replacing wheat flour with 1.2 g/100g PG and 645 g/100g CPP. As well,
water was added at 48.16 g/100g based on flour weight. The exudate gums of mountain almond trees were
collected in Lorestan province. In order to eliminate foreign matters such as dust and dirt, the PG was washed
three times with its threefold weight of ethanol (96% w/v) for 15 min under constant stirring. After removing
ethanol by drying in an oven (at 60° C for 6 h) the PG was ground using a coffee grinder (model 320, Spain),
sieved (180 um) and packaged in polyethylene packs and then stored in 4°C. Fresh carrots were purchased from
a local market. Carrots were washed and then pressed with a juice extractor and the resultant pomace was
collected. The carrot pomace was blanched in water (80 = 2°C for 3 min) and then cooled in cold water (4° C).
The pomace water was drained with cheese-cloth prior to drying. Finally, the carrot pomace was dried in an oven
(60° C for 12 h). The dried pomace was ground using a coffee grinder to fine powder. The carrot pomace powder
was sieved (180 um) and packed in polyethylene packs and then stored in 4°C. Specific volume of donuts was
determined using the rapeseed displacement AACC method. Moisture content of donuts crumb was measured
using a oven at 105 °C for 3. The fat content of dried donuts was determined by Soxhlet extraction with
petroleum ether for 5 h. Firmness and springiness were measured in triplicate using a TA.XT2i Texture Analyzer
equipped with a 5 kg load cell and a P/35 mm aluminum cylindrical probe. Crumb grain (total number of cells
and porosity) and crumb color of donuts were evaluated using an image analysis system consisted of a digital
camera, a personal computer and MATLAB R2014a software. The control and optimized donuts were evaluated
for acceptance of their appearance, crust color, crumb color, aroma, texture, taste and overall acceptance based
on a nine-point hedonic scale. Response Surface Methodology (RSM) and Box-Behnken design with 3 factors
were applied to obtain optimal levels of independent variables including microwave power (300-900 W),

3- Department of Food Science and Technology, Ramin Agriculture and Natural Resources University, Ahvaz, Iran.

2- Department of Mechanics of Biosystems Engineering, Ramin Agriculture and Natural Resources University, Ahvaz,
Iran

(*Corresponding Author Email: b_nasehi@yahoo.com)
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microwave time (30-90 s) and frying time (70-130 s).

Results and discussion: The results indicatedthat moisture content significantly (p<0.05) decreased whereas
oil uptake increased. Moisture loss and fat uptake are two main mass transport phenomena during deep fat
frying. The rate of this process is directly related to frying time and temperature. The high microwave power
level, microwave time and frying time causes partial evaporation of the water, which moves away from the food
through the surrounding oil, and a certain amount of oil is absorbed by the food. Results also showed that
firmness of dietary fiber enriched donut significantly (p<0.05) increased with increasing microwave power level,
microwave time and frying time. This might be related with the high amount of amylose leached during
microwave heating.

Conclusion: The optimum condition was found as pre-treatment at 400 W microwave power level for 60 s
and then frying process for 108 s. At this condition, the oil content of fried donut was lower than that of

conventionally fried ones.

Keywords: Donut, Microwave, Dietary fiber, Response surface methodology
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Introduction: Freezing is one of the ways to extend the shelf life and improve the chemical and

microbiological stability of food products. Food products are exposed to different processes and the functional
properties of the products change during these processing. Hydrocolloids are used to stabilize the products
undergoing different food processing. However the addition of hydrocolloids to food products shifts the foods
characters. On the other hand, hydrocolloids decrease the growing rate of ice crystals in dispersions. Lipidium
perfoliatum locally called Qodume shahri. The study on the functional properties of Lipidium perfoliatum seed
gum (LPSG) proved that this gum was able to bind with a large amount of water and increase the product
consistency. The main purpose of this study was to understand the effect of freezing condition on functional
properties including the rheological properties (steady shear rate), emulsion particle size distribution and
foaming stability at different gum concentration of LPSG.

Materials and methods: The materials were purchased from a local detailer. LPSG was extracted in
optimum condition (T: 48+1 °C, pH=_8, proportion water to seed 30 to 1, t: 1.5 h) according to method previously
described by koocheki et al. (2009). After the preparation of the freeze-dried gum powder, dispersions of LPSG
were prepared in distilled water at different concentrations (0.5, 0.75 and 1% w/v). In order to study the effects
of freezing condition on the functional properties of LPSG, the samples were freezed at slow and fast conditions.
The flow behavior was described by fitting the shear stress (1) to shear rate (y) data with the models to determine
the best model to describe the flow behavior of LPSG. For the Emulsion preparation, the aqueous phase was
prepared by mixing 2 g WPC into 30 g distilled water and an appropriate amount of LPSG (0.1 and 0.2 g) into
50 g distilled water on a magnetic stirrer for 10 min at room temperature. The dispersions were then left
overnight at 4 °C prior to emulsion preparation. The emulsion was prepared by mixing 20 g sunflower oil with
WPC using a magnetic stirrer for 10 min. The mixture was subsequently pre-homogenized with a laboratory
homogenizer at a rate of 20,000 rpm for 2 min at room temperature. After that, the gum solution was added to
the emulsion and homogenized for 4 min at the same rate. The particle size analyzer was used to measure the
mean diameter. For the foaming stability, the gum dispersions were prepared at 0.5% gum concentration and left
overnight in a refrigerator to ensure a complete hydration. Afterwards, they were treated with different
temperatures. 2% of egg white powder was added to the solutions and mixed by a homogenizer for 2 min at
20000 rpm. The foam stability was calculated as the foam volume after 30 minutes. A completely randomized
design with the factorial arrangement was used for statistical analysis. All experiments were statistically
analysed by Analysis of Variance (ANOVA) in Minitab R14. The p-values of < 0.05 were considered
significant. All measurements were triplicated and the average values were reported.

Results and discussion: Results showed that the LPSG apparent viscosity increased insignificantly after the
fast freezing condition. All samples illustrated non-Newtonian shear thinning behavior. Herschel- bulkley model
was the best model to describe the flow behavior of the LPSG solution with the high determination coefficients.
Among the selected rheological models, the flow behavior indices and consistency coefficients were unchanged.
However freezing condition had no significant effect on the emulsion particle size. After 30 min foam stabilized
by LPSG was constant. Therefore, LPSG can be considered as an appropriate stabilizer and thickening agent
during freezing condition.

Keywords: Freezing, Lipidium perfoliatum seed gum, Functional properties, Rheology, Emulsion particle size,
Foam stability.
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Introduction: Nowadays, with the development of imaging systems and image processing algorithms, a new
branch of agriculture and food industry quality control has emerged. Meat and related products have high
commercial value and they are one of the most important items of household food basket (Jackman et al., 2011).
The apparent color of the meat is one of the most important ranking factors which determines the quality and
marketing value (Ramirez and Cava, 2007; Shiranita et al., 2000). There is a relationship between color,
appearance etc. and the shelf-life of meat, since the passing time causes the color to be darkened in meat due to
chemical reactions and shrinkage occures Therefore, determining the storage time is important in terms of
quality and marketing value (Jackman ef al., 2011; Tan, 2004). In recent years, virtual image on a computer as a
helpful suggestion for meat grading has been emerged. Various studies have been conducted in the field and
results in a number of applications suggests that the color image processing method for assessing the quality of
meat is important (Girolami et al., 2013; Mancini and Hunt, 2005; Lu et al., 2000). Due to the importance of
detection of freshness veal in order to preserving the quality and post ponding the meat spoilage and disease
accordingly, designing a device to detect the storage time of slaughter and in other words the freshness of veal
using image processing and response surface method was studied. For this purpose, two common environment
and standard maintenance of fresh meat: first in the refrigerator with an average temperature of 3°C and second
in cool place with a temperature of 8°C were considered and then the effects of storage time on the meat quality
was observed using a digital camera Some common models were developed for image processing and the
response surface method was applied.

Materials and methods: First, some meat from three sections of veal meat: hands, feet and neck, were
prepared from Kermanshah slaughterhouse and the slaughtered time was recorded as an initial time. From each
of the six states in total, 18 samples were taken appropriate to the thickness of one centimeter. Samples were
randomly selected for inclusion in the standard conditions (ISIRI 692).

Image processing:

More than 600 images were acquired at various storage times and they were then evaluated to find the
appropriate separation methods for meat from image background. The best way to separating the meat image
from the background in the image was using the RGB color and the B space values with 150 value as the
threshold. In other words, the exact coordinates of meat pixels were obtained. Then background isolated by edge
detection with Cany filter with coefficient of 0.7. Finally meat image was isolated from background. Then
various parameters of meat image were extracted. The number of parameters were more than 50 parameters.
Then sensitivity analysis were selected as three parameters: Contrast, Roughness, and Texture that had more
influence on time change from the moment of slaughter and were selected as appropriate inputs of models.

Modeling by Response Surface Method:

In this method, selected parameters were used as inputs and the time of slaughter in minutes, was used as
output of the model. Because of the more difference of the values of various parameters from each other, all data
were normalized. Generally due to the three organs of veal and two different environments to maintain, six
models in the Software Design Expert 7.0 were designed and optimized using response surface methods. In the
next step, data samples at ambient temperature as well as refrigerated samples were modeled.

Results and discussion: The results of the models by the response surface methods were good and
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acceptable. In the final step the general models were good; these models were about all of data in environment
and refrigerator.

Conclusion: In this study, considering the importance of using fresh meat calves by people as well as
processing plants, some algorithms were designed and developed to estimate the pasted time of the calf
slaughtered. For this purpose Samples were prepared from three parts of slaughtered calves: ham, shoulder and
neck. The samples were stored in the environment and common standards place the first in refrigerator with a
temperature of 3 ° C and another in cool environment with an average temperature of 8 ° C. Then some images
were taken from samples at specified times. Then some parameters were extracted from images produced by the
image processing in MATLAB. Then by response surface method was designed and optimized. Suitable models
and finaly suggested device has ability to estimate the time of slaughter by taking image.

Keywords: Veal, Image Processing, Response Surface, Freshness Meat, Time of Slaughter
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Introduction: Nutritional quality of food during storage has become increasingly an important problem. The

loss of some nutrients such as ascorbic acid (vitamin C) might be a critical factor for the shelf life of some products
as citrus juice concentrates, since vitamin C content of citrus juices undergoes destruction during storage (Plaza et
al., 2011a). Ascorbic acid is an important component of our nutrition and used as additive in many foods because
of its antioxidant capacity. Thus, it increases quality and technological properties of food as well as nutritional
value (Larisch et al., 1998). However, ascorbic acid is an unstable compound and even under minor desirable
conditions it decomposes easily. Degradation of ascorbic acid proceeds both aerobic and anaerobic pathways and
depends upon many factors such as oxygen, heat, light, storage temperature and storage time. Oxidation of ascorbic
acid occurs mainly during the processing of citrus juices, whereas, anaerobic degradation of ascorbic acid mainly
appears during storage which is especially observed in thermally preserved citrus juices (Lee & Coates, 1999). It
was reported that several decomposition reactive products occur via the degradation of vitamin C and these
compounds may combine with amino acids, thus result in formation of brown pigments (Wibowo ef al., 2015). In
recent years, several nondestructive methods such as computer vision, spectroscopy, ultrasonic have been
developed to objectively evaluate different agricultural materials (Abdanan Mehdizadeh et al., 2014; Wang and
Paliwal, 2007). However, due to the physical properties of fruit, machine vision has not been discussed much in
the literature (Fernanzed-Vazquez et al., 2011). One disadvantage of using spectroscopic methods is that these
methods require expensive equipment and also carrying these instruments are difficult. On the contrary, the
combining of a digital camera and its image processing software that replaces the traditional measuring instruments
have been widely used to provide a cheaper and versatile form to measure some internal quality of many foods.
Therefore, the goal of this research is to determine the best features of surface texture (entropy, homogeneity,
contrast, correlation and prominence) in order to predict quality factors (pH, acidity, soluble solids and ascorbic
acid) of citrus juice.

Materials and methods: Orange, sour lemon, sour orange and tangerine fruit were obtained from one of local
marker in Ahvaz, Iran. All samples were washed and the juice was extracted using a Pars-Khazar rotary extractor.
The citrus juice, (sour orange, orange, lemon and tangerine) immediately after pasteurization process, were kept
at a temperature of refrigerators (4° C) for 60 days in darkness. After taking images of the citrus juice, pH, acidity,
ascorbic acid and soluble solids were measured on days 0, 20, 40 and 60.

Physicochemical analysis:

The pH of samples was determined with a pH meter (Methrohm, 827 pH lab, Switzerland). The soluble solids
content of concentrates was determined as © Bx using a refractometer (Atago Co, Ltd. Carnation, WA). Total
titrable acidity was assessed by titration with sodium hydroxide (0.1 N) and expressed as % citric acid (Kimball,
1999). Ascorbic acid was determined using 2,6-dichlorophenolindophenol by visual titration (Kabasakalis, 2000).

Imaging and color analysis:

Samples were placed under the camera (Canon PowerShot SX60 HS, Japan) of a computer vision system at
the distance of 300 mm inside a black box with the size of 100 x100 x100 cm’. The samples were illuminated
using four fluorescent lamps at the angle of 45° in relation with the sample.

After taking images, color images were transformed to L*a*b* color space. The L* parameter (luminosity) is
an attribute by which a surface emits more or less light and can take values between 0 (absolute black) to 100
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2. MSc student of Food science, Faculty of Animal and food science, Ramin Agriculture and Natural Resources University
of Khuzestan

(*- Corresponding Author Email: : saman.abdanan@gmail.com)



WAF 5= ols,5 Y oyl MY alo oolpl (2108 @liuo g pale Gledidgly 4 pii YVY

(absolute white). The parameters a* and b* represent the chromaticity, where a* defines the red-green component
(red for positive values and green for negative values) and the b* parameter defines the yellow-blue component
(yellow for positive values and blue for negative values) (Quevedo et al., 2009a). Following color transformation,
the well-known textural parameter called the Gray-Level Co-Occurrence Matrix (GLCM function) was applied to
the images and six features through Eq. 1-6 were extracted (Table 1).

Results and discussion: Color changes during storage in three color channels L*,a*,b* showed that the
variation of channel L* could illustrate deterioration of citrus juice better than other channels. In the Figure 1, a
gallery of four selected images (taken at different times in the experiment) corresponding to one sour orange
sample and their corresponding surface intensity (based on L* value) are showed.

The results of statistical analysis depicted that acidity and ascorbic acid, in four citrus juices, significantly
(P<0.05) increased and decreased during storage, respectively. Furthermore, the results of correlation analysis
showed that among extracted features from the images, energy, in comparison with other features, with a greater
correlation coefficient has a better ability to predict the acidity, pH and ascorbic acid.

Key words: Juice, Image processing, Quality parameters (pH, acidity, SSC and ascorbic acid
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Introduction: In recent years, much attention has been focused on agricultural wastes especially those

containing phenolic compounds with natural antioxidant properties. One of these sources is the green husks of
walnuts. The contents of phenolic compounds of plants are influenced under various factors including genetic
factors, agricultural varieties and the species, climate and extraction procedures. Extraction is the first step for
researchers who work on plants. Traditional extraction techniques with solvent such as water have disadvantages
such as time consuming process, solvent consumption and high labor work. So the need to develop and use new
extraction techniques, including combination of ultrasound bath and microwave devices, has provided valuable
results. This method increases the mass transfer rate of the cell wall and intracellular compounds more rapidly
transported out of the cell. In the ultrasound method to create cavitation in the extraction process and with
collapse of bubbles and mechanical effects on the cell wall and most influential into the cell solvent improves the
mass transfer. Extraction process performed by ultrasound process was used to facilitate the release of the
intracellular content. These two methods can increase extraction efficiency within a shorter time and using less
solvent, increasing the amount of extracted compounds are less damaging to the environment. Three different
weather conditions for walnut production in northern Iran and different methods for extraction and measurement
of phenolic compounds were adapted to find the best area and the most efficient extraction method.

Materials and methods: Three areas were selected from north parts of Iran including Bandar Gaz with mild
climate, Shahrood with semi-arid climate and Hezarjerib region with mountainous climate located in the Alborz
Mountain chains in which walnut is one of their major products. Walnuts randomly were picked by hand without
any damage to their husks from a few walnut trees in a random garden in each region. The selected walnut trees
were almost similar and were about 35 to 40 years old. In the selected areas, it is not conventional to use
pesticides or chemicals and toppings for walnut trees. Walnuts collected were transported to the lab in cold
conditions (8 to 10° C) and after cleaning the walnuts, green husks were separated and kept at -18 °C. Solvent
extraction of phenolic compounds was carried out by choosing ethanol - water in a ratio of (1-1) by soaking,
ultrasound and microwave methods at different times. The amount of phenolic compounds was measured using a
spectrophotometer device with the aid of using the Folin Ciocalteau reagent, and antioxidant properties were
measured using DPPH free radical scavenging and regenerative power of Iron III.

Results and discussion: This research was carried out on a factorial design (3x3x4) with three replications
with Duncan's test for comparison of averages at the 95% confidence level. Comparing the extraction methods
(soaking, microwave and ultrasound) showed that the most efficient method was ultrasound method at 30
minutes and the highest phenolic compounds in walnut green husk was for Hezarjerib area. In addition to the
savings in time of extraction and safety in this method, the extraction of phenolic compounds is preferred to the
other two methods. The results showed that the antioxidant properties were increased with increase in the
amount of phenolic compounds. The results of this study also revealed that the walnuts green husks from
Hezarjerib had the highest antioxidant properties followed by temperate region (Bandargaz) and semi-arid region
(Shahrood).

Keywords: Antioxidant property, Immersion, Microwave, Phenolic compounds, Ultrasound, Walnut green husks
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1 Chy-Max
2 Streptomyces mobaraensis
3 Milk protein concentrate powder (MPCP)
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Effect of enzymatic transglutaminase treatment on textural and sensory
properties of low-fat UF-Feta cheese incorporated with whey proteins using
response surface optimization
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Introduction: Scientific evidence has demonstrated that consumption of high-fat foods has direct

connection with increasing incidences of various diseases such as obesity, diabetes, hardening of the artery walls
and blood pressure. Thus, demand for low-fat foods has increasingly been promoted by health-conscious
consumers. However, development of low-fat foods is challenging as fat makes a major contribution to sensory
attributes of many foods. Low-fat cheeses are usually characterized as having a flat taste, more translucency and
a rubbery and gummy texture. A common strategy for improving the properties of low-fat cheeses is to increase
its moisture content sufficiently to provide moisture to protein ratio which is greater than or equal to its full-fat
counterpart. The addition of denatured whey proteins, which are known for their high water-holding capacity, to
cheese milk is one method used to achieve this objective. Likewise, transglutaminase treatment of cheeses milk
has been shown to increase the moisture content of the resultant cheese. Enzyme transglutaminase (MTGase;
protein-glutamine gamma glutamyl transferase, EC 2.3.2.13) catalyzes acyl transfer reactions between protein
intra- or inter- chain glutamine (acyl donor) and lysine (acyl acceptor) peptide residues. UF-Feta cheese has the
highest per capita consumption amongst cheese varieties in Iran. However, UF-Feta cheese is also perceived as
being high in fat, discouraging some consumers from including it in their diets. The objective of this study was
enzymatic incorporation of whey proteins into the formulation of UF-Feta cheese by TGase in order to obtain a
low-fat product with desirable textural and sensory properties.

Materials and methods: The experiments were designed according to a 5-level-3-factor central composite
design using response surface methodology (RSM). The independent variable were formulation ingredients
including TGase enzyme (0-2 units/g protein), whey protein concentrate (WPC) (0-16 % w/w) and fat (0-10 %
w/w) and the responses of interest were the physicochemical (moisture content and lightness (L*)), textural
(hardness, adhesiveness, cohesiveness and springiness) and sensory properties (flavor and odor, color and
appearance, texture and total acceptability) of UF-Feta cheese.

Results and discussion: The results indicated that fat reduction caused significant increment in the moisture
content of UF-Feta cheese. The whey protein addition showed the same effect on moisture content as fat
reduction whereas transglutaminase treatment decreased the moisture of UF-Feta cheese. As expected, fat
reduction was accompanied by an increase in hardness and elasticity of UF-Feta cheese. Fat and moisture act as
fillers in the casein matrix of cheese texture. When the fat content is decreased, the moisture does not replace the
fat on an equal basis, so the total filler volume is decreased, resulting in lower moisture to protein ratio. This in
turn increases possibilities of cross-linking between protein chains, resulting in a more compact cheese matrix
with harder and chewier texture. Similarly, the increasing effect of TGase treatment on hardness and elasticity
may be attributed to formation of a more compact protein matrix because of cross-linking action of enzyme on
milk proteins. The whey proteins, however, decreased the hardness and elasticity of UF-Feta cheese. It seems
that the added whey proteins increased the moisture content of cheese as sufficiently as to offset the decrease in
the total filler volume caused by fat reduction, preventing the protein matrix to be more compact and elastic.
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Promoted protein-protein interactions of the cheese matrix resulting from fat reduction or TGase treatment might
also account for our observation on decreased adhesiveness and increased cohesiveness. As the protein matrix
becomes more compact, the cheese loses its adhesiveness. Conversely, as the number or strength of protein
interactions increases, the structural integrity of cheese matrix called cohesiveness increases. Apart from fat,
water can also create more open conformation for protein molecules, resulting in increased adhesiveness and
decreased cohesiveness. This may justify our observation on higher adhesiveness and lower cohesiveness of
whey protein-fortified low-fat cheeses with high moisture content. Not surprisingly, all the sensory attributes of
UF-Feta cheese were adversely influenced by fat reduction. On the other hand, whey proteins improved the
flavor and texture of low-fat UF-Feta cheeses. They, however, showed no effect on appearance score of cheese
samples in spite of the fact that they somewhat compensated for lost lightness (L*) of low-fat cheeses. Similarly,
TGase treatment did not affect the appearance acceptability of UF-Feta cheeses despite having significant effect
on their L* value. The sensory panel did not appreciate the flavor of TGase-treated samples; however, they
scored the samples treated with enzyme concentration lower than 1 U/g protein as having desirable texture. RSM
suggested that the optimum formulation of 5.95% (w/w) fat, 0.56 unit TGase per gram protein and 8.79% (w/w)
WPC could produce a low-fat cheese sample with desired textural (hardness 0.342 kg; elasticity 8.58 mm;
adhesiveness -0.070 kg.s; cohesiveness 0.474) and sensory (overall sensory score 88.73 out of 100) attributes.

Keywords: Low fat ultra-filtrated cheese, Transglutaminase enzyme, Whey protein concentrate, Response
surface method.
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Introduction: Cakes are usually formulated including wheat flour, sugar, egg and some liquids such as

milk, water and oil. The textural properties of gluten in dough such as tensile, expansion and tolerance capability
during mixing are major factors in baking industry. In fact, the structural protein to produce bread, cakes,
muffins and biscuits is called gluten and the absence of gluten due to production of bakery products caused
delicate texture, poor color, low size and porosity. The use of gluten-free flours such as corn, potatoes and rice,
millet, Cassava, maize and sorghum in this category is inevitable. Therefore, the use of gluten alternatives such
as hydrocolloids, enzymes and proteins, are essential in providing this products. MTG is transferase enzyme that
can be made connection between glutamine and lysine. Result of this reaction improve nutritional and functional
properties of the proteins. Covalent links generated by MTG has unique effects on gelation capacity, thermal
stability and water holding capacities of products. Albumin and globulin do not have any effect on shaping of
dough, but MTG connects the albumin and globulin to each other and then they become sedimented. This has
beneficial effect on product quality. MTG has repairing ability on damaged wheat grains with binding protein. In
this study, we try to contribute production of gluten-free sponge cake with guar gum, millet and rice flour, and
MTG.

Materials and methods: TAROM rice flour purchase from local market and keep refrigerated until use it.
Polyethylene bags with dimensions 15*25c¢m and thickness 40 microns were used. Guar gum (MEYPROTM
GUAR, E412), vanilla (RHOVANILLA of RODYA company) and soy protein isolate (SPI) was prepared from
China. Because of hygroscopic property of MTG, it was purchased in packages of 100 g, and stored at -15 ° C
for further tests. For this purpose (0% millet-100% rice, 50%millet -50% rice, 100% millet-0%rice), guar gum
(1, 2%) and MTG (0.25, 0.5%) were added. In order to increase the amino acid lysine as a substrate for the
enzyme, soy protein isolate (SPI) was added to MTG containing samples. After baking (170 °C, 20 min) and
cooling, each of the samples packed in polyethylene bags to evaluate characteristics. Moisture content Base on
standard AACC, 2000, measured. For Size Measuring, a piece of cake weighed and placed into the container
with the specific volume (V;), The remaining space of container was filled with canola crops (Vs) and then
volume of cakes calculated (Vi-Vs). For Evaluation of brain porous, cake was cubed in size 2*2 cm and Scanned
by the scanner with a resolution of 1200 pixels (model: HP Scanjet G3010). Statistical analyze base on factorial
design were prepared in triplicate. Duncan test at 5% level (P <0.05) were compared and the Excel software was
used for charts.

Results and discussion: Results showed that different kinds of flour (rice and millet) have not significant
effect on moisture content of samples but guar gum and enzyme have the ability to retain moisture during baking
process. With increasing amount of enzyme and guar gum, volume of cake decreased. The study of the
interaction of these three factors (rice-millet flour ratio, MTG and guar gum) showed that, sample with 50-50,
rice-millet flour, 1% MTG and 0.25% guar gum has highest specific volume. With increasing amount of enzyme
in cake, porosity significantly increased. However, increasing amount of guar gum did not have any significant
effect on porosity (P<0.05). According to the results of the first stage, effect of different levels of rice and millet
flour, MTG and guar gum on quantitative and qualitative properties of gluten-free sponge cake, it was
determined that the sample contain 50% rice-50%millet flour, 0.25% MTG and 1% guar gum is best sample and
it was compared with control sample (100% wheat flour) and cake without MTG. The result show that, guar
gum, enzyme and composition of gluten free flour have ability to retain moisture, volume, porosity as well as
control sample(100% wheat flour).

Conclusion: In the second stage, the best sample of the first phase (sample containing 50% rice-millet flour,
0.25% MTG and 1% guar gum) was compared with the sample containing 100% wheat flour and cake without

4 And 2. MSc Student and Associate Professor, Department of Food Science and Technology, Faculty of Agriculture,
Agriculture and Natural Resources University of Gorgan.

3. MSc Student, Department of Food Science and Technology, Urmia University

(*- Corresponding Author Email: mehranalami@yahoo.com)
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MTG and confirmed that, statistically models have significant difference in 5% level.

Keywords: Free gluten cake, Guar gum, MTG, Specific gravity
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Effects of Ispharzeh hydrocolloids seeds (Plantago ovata L.) and basil gum
(Ocimum basilicum) on physicochemical and sensory properties of ketchup
sauce
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Introduction: Ispharzeh is a plant from genus Plantago whose seeds are used commercially for the

production of mucilage. The plant is mainly cultivated in Iran and Middle East. Psyllium is mainly used as a
dietary fiber to relieve symptoms of both constipation and mild diarrhea and occasionally as a food thickener.
Research has also shown benefits in reducing cholesterol levels. Basil seed gum is a novel hydrocolloid extracted
from Ocimum basilicum L. seeds. It has shown promising stabilizing and emulsifying properties, which makes it
a potential functional ingredient for the food industry. Previous works pointed out that these gums can be used
successfully for food industry. However, a detailed study on Ispharzeh hydrocolloids seeds and basil gum has
not yet been done. Therefore, the objective of this study was to evaluate the ability of using Ispharzeh
hydrocolloids seed and basil gum as replacing with imported gums as well as to evaluate physicochemical, and
sensory properties of ketchup sauce contain these gum were evaluated.

Materials and methods: Mixture design was employed to investigate the variation of ketchup properties
with respect to operating parameters including xanthan, Ispharzeh seeds and basil gum in the range of 0 to 0.1 %
using design expert software. Experiments were randomized in order to minimize the effects of unexplained
variability in the observed responses due to extraneous factors. The treatments were selected regarding
combination of xanthan, Ispharzeh seeds and basil gum in the range of 0 to 0.1 % using Design expert software.
After extraction of gums, ketchup formulation was prepared with the treatments contain Ispharzeh hydrocolloids
seeds and basil gum. Control sample contained ketchup formulation without gums. pH, apparent viscosity,
syneresis, color and sensory properties of produced ketchup were evaluated.

Results and discussion: The impact of Ispharzeh seeds and basil gum addition on the pH of ketchup showed
that all the treatments were in the standard pH range (3.67-3.74) according to the Iran national standard of
ketchup. In addition, the results showed that addition of these gum were not significantly effect on pH. The
regression coefficients were calculated according to the multiple regression coefficients and a polynomial
regression model equation was fitted as quadratic equation. Regarding syneresis, all the treatments were stable
with no syneresis except K2 (1% Ispharzeh) and K4 (1% basil gum). Addition of Ispharzeh and basil alone, were
not significantly effect on synersis but when they used in combination and with xanthan, prevent syneresis
significantly. The highest and the lowest viscosity were related to K4 (1% basil gum) and K, (0.5 % xanthan+
0.5% Ispharzeh), respectively. The regression coefficients were calculated according to the multiple regression
coefficients and a polynomial regression model equation was fitted as quadratic equation. Hunter Lab
colorimeter analyzing L*, a* and b* showed that K, and Ks (1% xanthan) had the lowest and highest L* index.
Variance analysis showed that quadratic model was fitted for L* value and coefficient correlation (0.9943) was
satisfactory. In addition of effects of single gums, interaction of gums also had significant effect on lightness of
ketchup. According to the results obtained from the sensory analysis, overall acceptability of K4 (1% basil gum)
gained the highest scores. Ko (1% Ispharzeh) had the highest firmness so, led to unpleasant mouth feel in
panelists. In addition, the presence of impurities in Ispharzeh seeds which not removed in centrifuge may
darkening the produced ketchup hence got lower scores by panelists. Optimization evaluation by RSM evaluated
the effects and interactions of the Ispharzeh hydrocolloids seeds and basil gum concentration to optimize ketchup
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properties. Optimized treatments were 0.42% Ispharzeh hydrocolloids seeds gum and 0.58% basil gum.
Therefore, the values for stability tests are very close to the experimental values demonstrating that the model
are applicable, which showed determination coefficient (R?) of 0.99. The formulation optimization showed that
combination of 0.58% Ispharzeh and 0.42% basil gum as stabilizing agents in ketchup sauce, was a suitable
replacer for imported commercial gums. Future studies on the Ispharzeh seeds and basil gum in other foods as
well as the stabilization of these systems during the digestion process may help to understand the mechanism
behind the functionality of these gums in food products.

Keywords: Ispharzeh seed, Basil gum. Hydrocolloid, Syneresis, Ketchup.
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Introduction: Today, the demand for low calorie food based on fruits and easy production and keeping

primary features including texture and taste is increasing. Jelly is one of low calorie products which is produced
from fruits and other components, and its usage is increasing for human health. Chemical ingredients and natural
features of fruits decrease the cancer. In addition to nutrition and medical values, rheological and texture features
affect the general quality of fruit jelly. Gelatin is a protein which is obtained by thermal hydrolysis of collagen
and is the main protein of bone, cartilage and skin. The source, animal age and the type of collagen are
influential factors on gelatin characteristics. Different gelatins have different thermal and rheological
characteristics such as transformation temperature to jelly and melting temperature. The melting temperature of
gelatin is lower than human body temperature. In food industry, gelatin is used as an alternative for fat, to
improve elasticity and transparency of fruit juices and also is used in production of jelly, chocolate, edible films,
and so on. Gelatin quality and its application in industry are mainly because of its rheological features. Global
demand for gelatin during recent years increases due to its low cost and solubility in biologic environments.

Materials and methods: In this study, the gelatin from chicken feet was extracted by acidic method using
hydrochloric acid 0.5% normal with the rate of 1: 3.22 weight / volume. pH was adjusted to 7 by the use of
sodium hydroxyl 1 normal and was dried in an incubator at 45° ¢ for 28 hours. Different tests such as pH,
protein, ash, moisture, fat, viscosity, jelly strength, color and rheology were done in gelatin molecule to measure
of storage modules (G') and loss modules (G"). Then, the effect of extracted jelly in concentrations of 0 to 1.5 %
on the physico-chemical (Brix, humidity, acidity, color, texture) and organoleptic properties of cantaloupe jelly
(odor, sweetness, color, appearance, jelly status, transparency, adhesion) were investigated using five point
Hedonic scale ranked. Experiments related to cantaloupe jelly were conducted in terms of a completely random
design. A one-way analysis of variance and Duncan test (P< 0.05), in three replications were used to establish
the significance of differences in experimental data’s. The result was performed using the SPSS version 16.0
windows program, and charts were plotted with Excel 2010.

Results and Discussion: The results showed that the average yield of gelatin based on the wet weight was
4.80%, pH value before drying is 3.7, the total amount of protein is 83.95%, the total amount of ash is 0.89%,
moisture is 9.66%, fat is 0%, viscosity is 216 centipoise. The strength of jelly is 487g that in compare with other
alternatives such as gelatin from chicken skin is 355+48.1 gr, cow gelatin is 299+71.1 gr, fish gelatin including
181 to 263 gr for tilapia, 280 gr for horse mackerel fish, 125 and 177 gram for Sin croaker and Shortfin scad,
respectively. The main reason for low level of gelatin in fish skin is the low amount of hydroxyl proline. Thus, it
can be claimed that the high gel strength in chicken feet gelatin might be due to lower extraction temperature,
strong hydrogen bond and more probably hydroxyl proline. Hydrocolloid solutions are usually viscoelastic;
therefore, the level of storage modules (G') and loss modules (G") is measurable for them. Gelatin from
chicken feet exhibited G' greater than the G" in a wide range of frequencies of the oscillatory test, which have
indicated the gel network is high stable. By increasing the amount of gelatin in the cantaloupe juice, transparency
and firmness of cantaloupe jelly increased. In the sensory analysis, jellies had not significant differences in the
intensity of sweetness. In terms of overall acceptability, the sample containing 1.25 and 1.5 percent of gelatin
gained maximum score.

Keywords: Cantaloupe Jelly, Chicken Feet, Extraction, Gelatin, Rheological Behavior
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Prediction of surface heat transfer coefficients and mass transfer Kinetics of

eggplant samples during deep fat frying by artificial neural network
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Introduction: Thermal properties of food during the frying process and mass transfer mechanisms (water
and oil) can help in controlling the quality of the fried product (Fiszman et al., 2005). During the frying process,
heat was transferred from the oil to the sample surface that it increases the temperature almost to 100 °C, the
water evaporates and moved out. The sample surface was covered by bubble layers with various size and
distribution. The formation of vapor bubbles on the samples surface have been effective on the micro-flows
which is one of the important factor in the coefficient of heat transfer (Sahin et al., 1999). Therefore, knowledge
of the relationship between the boundary layer and the surface heat transfer coefficient can determine the thermal
behavior and kinetics of the migration of moisture and oil. Eggplant (Solanum Melongena L.) is one of the major
agricultural crops of Asian and Mediterranean countries. Iran after China and India has achieved third place in
eggplant production, which has made it remarkable, and economical. Eggplant absorbs high amounts of oil
during the frying process due to its high moisture content (more than 90%) and high porous structure even if the
residual water content is still quite high after frying.

Materials and methods: Fresh eggplants (Solanum melongena L. family Solanaceae) were obtained from the
local market and stored at 4°C. Eggplant samples were washed with water tap and cut with manual mold into
equal and similar cylindrical pieces (2.5x1cm). They were then washed with distilled water and surface water
was removed using tissue paper. Finally, the samples were packed by poly-ethylene in order to prevent surface
drying. A commercial sunflower oil was purchased from Ladan Factory, Iran.

Eggplant samples were dried at different temperature of hot air drying 40, 70, 100 and 130°C until moisture
content 5 and 12 db%. Samples were drawn from the drier after drying, cooled at room temperature (25°C) and
deep fat fried.

A domestic deep fat fryer with temperature control of = 1°C (Seb, France) was used for carrying out frying
operations. The fryer was filled with 2.5 1 sunflower oil. The eggplant to oil ratio was kept at 1:50 w/v to reduce
temperature variation in the oil bath. The frying was performed at 130, 150 and 170 °C for regular interval times
1, 2, 3,4, 5 and 6 min. The frying oil was changed after 10 h of frying time. The samples were immediately
removed from oil and were located on wired plate for draining and remove excess oil on the surface, and allowed
to cool at room temperature before analyses. All experiments were performed in triplicates and the presented
results are the mean of the obtained values.

Oil and moisture content were determined according to AOAC, 1995.

K type thermocouples (copper-nickel) with accuracy of +1°C were used to measure the temperatures of
samples. Temperature acquisition TC-08, Pico® (Technology Limited, England) with accuracy +0.5°C and
temperature controller PID Rex- D-100® (RKC) were used to data collection and oil temperature control,
respectively.

In this study, convective heat transfer coefficient was calculated between surface sample and oil according to
Farinu and Baik (2008).

In order to predict surface heat transfer coefficients and mass transfer kinetic eggplant samples during deep
frying was used artificial neural networks. Then, the 4 inputs including: frying temperature (130, 150 and 170
°C), frying time (1, 2, 3,4, 5 and 6 min), 4 pre-treatments drying temperature by hot air (40, 70, 100 and 130 °C)
until the two moisture levels (5 and 12 %db) were used and output parameters including moisture and oil
content, heat transfer coefficient with two replications which in total of 288 data were used to form the network

1,2 And 4. PhD Student, Associate professor and Professor, Department of Food Science and Technology, Gorgan
University of Agriculture and Natural Resources

3. Assistant professor, Department of Biosystem Mechanical Engineering, Gorgan University of Agriculture and
Natural Resources.

5. Professor, Department of Food Science and Technology, Ferdowsi University of Mashhad (FUM), Mashhad, Iran.
(*Corresponding Author Email: ziaiifar@gmail.com).



structure.

Results and discussion: Results of this study showed that there is some complicated relationship between
convective heat transfer and moisture and oil content. In addition, the convective heat transfer coefficient in up
and down surface of the sample showed that oil absorption will be from upper surface. This phenomenon can be
attributed to upper surface due to more bubbles of vapor out of the sample. This leads would slower the
formation of crust on the upper sample. Finally, channels and cavities of the upper level will be more susceptible
to the contact of oil. The results of predictive parameters of heat and mass transfer during deep frying eggplant
samples using artificial neural network multilayer perceptron as a non-linear method showed closely relationship
with experimental data. It indicates that the proper functioning of this method for modeling and studying the
relationship between heat and mass transfer phenomena during deep frying of eggplant samples.

Keywords: Frying, Eggplant, Surface Coefficient of Heat Transfer, Mass Transfer, Artificial Neural
Network.
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Introduction: There have been great efforts to find safe and potent natural antioxidants from various plant

sources. There is, at present, increasing interest both in the industry and scientific research for spices and
aromatic herbs because of their strong antioxidant and antimicrobial properties, which exceed many currently
used natural and synthetic antioxidants. Medicinal plants are complex natural mixtures which contain
compounds at quite different concentrations, have antioxidant activities These properties are due to many
substances, including some vitamins, flavonoids, terpenoids, carotenoids, phytoestrogens, minerals, etc. and
render spices and some herbs or their antioxidant components as preservative agents in food and they were
proposed as potential substitutes of synthetic antioxidants in food stuff. The number of contributions to isolation
methods, techniques and activity testing of plant-origin antioxidants has significantly increased in recent years.
Antioxidants are also widely used as additives in fats and oils and in food processing to prevent or delay spoilage
of foods regarding to the harmful effects of synthetic preservatives on consumers’ health, there is an increasing
attention, both in food industry and authorities, to medicinal and aromatic plants as natural preservatives in food
products. Oxidation is one of the major causes of chemical spoilage, resulting in rancidity and deterioration of
the nutritional quality, colour, flavour, texture and safety of foods .Oxidation occurrence in cheese especially
full-fat types causes rancid odor and taste and loss of nutritional quality. The objectives of the present study were
evaluation of aerial parts of basil (Ocimum basilicum) and clary sage (Salvia sclarea) essential oils (EOs), study
their antioxidant effect on the lipid oxidation and sensorial acceptability when applied to Iranian white cheese.

Materials and methods: Investigations were carried out to assess the efficiency of two plant essential oils;
clary sage and basil as natural food preservatives. In this study, the antioxidant effect of clary sage (Salvia
sclarea) and basil (Ocimum basilicum) essential oils in Iranian white cheese shelf-life, at 26 ° C for 39 and 4 ° C
for 90 days, were examined. Samples at three levels 0.5%, 0.75%, 1% (w/v) were treated, negative control
cheese without antioxidant and positive control sample with synthetic antioxidant (BHT) 0.05% were selected.
The Essential oils chemical composition were determined by gas chromatography equipped with mass
spectroscopy (GC/MS). GC-MS analysis of the essential oil was performed using Agilent-Technologies 6890N
Network gas chromatographic (GC) system, equipped with Agilent Technologies 5975 inert XL Mass selective
detector and Agilent-Technologies 7683B series auto injector (Agilent- Technologies, Little Falls, CA, USA).
The antioxidant capacity of the essential oils were assessed by measuring their scavenging abilities to 2,2
diphenyl-1-picrylhydrazyl stable radicals using DPPH method and anti-oxidative stability with peroxide value
(PV) and thiobarbituric acid (TBARS) test were evaluated.

Results & discussion: Main components of clary sage EO included linalyl acetate, linalool, a-terpineol and a-
pinene and the major aroma constituents of basil EO consisted of linalool and a-cadinol, eugenol ,a —
Bergamotene and 1,8- Cineole. Linalyl acetate and linalool (oxygenated monoterpenes) showed stronger
antioxidant activities than did the other components tested in the assays. Maximum free radical scavenging
activity for clary sage and basil EOs at 1% concentration was 84.66% and 72.72% respectively that was weaker
than (BHT) free radical scavenging activity (95%) by DPPH test. At 1% concentration, clary sage and basil EOs
were most effective treatment at 4 and 26 C°, in free radical scavenging activity comparing to other
concentrations. At 4 C° there is no any difference between all treatments up to 30th days in PV and TBARS
number. The most effective treatment against lipid oxidation was at 0.75, 1% concentration basil and 1% saliva
EOs at 90th days observed. Finally it seems that Basil EO was more effective than clary sage EO at both 0.75
and 1% concentration. At 1% concentration of basil EO according at 90th day storage time not observed
significant difference in peroxide value and tio barbituric acid number comparing to first day. At 26 C° highest

14. Asistant professor, Department of Food Hygiene, Faculty of Veterinary Medicine, Amol University of Special
Modern Technologies, Amol, Iran.
(*Corresponding Author Email: f.tooryan@ausmt@ac.ir).
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antioxidant activity was obtained at 1% concentration of basil EO. Final peroxide value (meq O»/Kg oil) and tio
barbituric acid (m mol/gr oil MD) number using basil and saliva EOs was 1.379, 0.0680 and 1.817, 0.096
respectively. That significant deference was observed comparing to control sample (p<0.05).

Finally it seems that basil EO was more effective than clary sage EO to protection against lipid oxidation and
anti-oxidative activity was increased significantly by increasing the concentration of essential oils. In sensorial
evaluation test best quality was obtained for 0.75% basil EO at 90 days storage time and obtained the highest
score of overall organoleptic acceptance. Regarding to this study basil and clary sage EOs as natural antioxidant
substances can be used to replace the synthetic antioxidants and fortification with natural EOs increased shelf-
life and anti-oxidative stability of cheese and enhance the quality of white cheese. It also does not have much
impact on the organoleptic properties but increasing food product shelf life resulting from their preservative
inherent features.

Key words: Essential oil, Basi, Clary sage, Cheese, Antioxidant activity
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Effect of packaging type and chitosan edible coating on the physico-chemical
and sensory characteristics of Royal Greenhouse cucumber during storage
conditions
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Introduction: In Iran, the main problem in greenhouse cucumber production and post-harvest shelf life is

short due to the application of traditional packaging and storage methods. This research was carried out in order
to investigate on the effects of packaging type and chitosan edible coating on the physicochemical and sensory
characteristics of Royal Greenhouse cucumber during storage conditions, in order to prevent of Royal
greenhouse cucumber postharvest losses.

Materials and methods: Royal greenhouse cucumbers placed inside the three-layer plastic bags of
PE/PA/PE and the effect of different chitosan coating (0, 0.5 & 1 %), concentration of oxygen (3,12 & 21%),
storage temperatures (5, 15 & 25 °C) and storage time (3, 12 & 21 days) on cucumber quality and shelf life was
studied. The quality of cucumber samples was evaluated by weight loss, firmness retention, surface color
development (L*, a*, b*), shrinkage and sensory evaluation (taste and freshness).

Results and discussion: The obtained results showed that firmness and organoleptic properties decreased
with increasing temperature and time storage, while weight loss and shrinkage was increased, that Leading to
loss of cucumber samples quality during storage. Increasing of chitosan coating to 0.5% also showed a beneficial
effect on physicochemical and sensory characteristics of the samples during the storage time compared to the
control fruit, but by increasing it to 1%, decreased the quality of the final product. The results showed that using
modified atmosphere packaging and storage at low temperatures can be in addition to the slow breathing fresh
cucumbers from softening and prevent moisture loss the maintenance of cucumber. MAP packaging leads to
keeping cucumber green and quality properties compared to the control samples. The optimum condition was
obtained at chitosan coating 0.5 %, Oaconcentration 8.5 %, storage temperatures 9°C and storage time of 14
days. At this optimum point maximum of firmness, L*, taste, freshness and minimum of shrinkage, weight loss
and a* were found to be 10.4 (N), 48.9, 4.35, 4.5, 6.25 %, 2.75 % and -37.28 respectively.

Keywords: Greenhouse cucumber, MAP, Chitosan, Shrinkage, Sensory properties.
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Introduction: Frying phenomena occur during the immersion of the product in oil at a temperature of 150—

200 °C, where a simultaneous heat and mass transfer take place. This is the most popular thermal processes of
potato cooking. This fast drying is critical to improve the mechanical and structural properties of the final
product. These conditions lead to high heat transfer rates, rapid cooking, browning, texture and flavor
development. The fried potato is easier to transport and provides better texture. Researchers have assumed the
existence of two regions for fried product, separated by an interface: the core (unfried) and crust (fried) regions.
In general, frying process is very complex for two main reasons: i) due to the simultaneous heat and mass
transfer between food material and frying oil, ii) due to the progressive deterioration of the oil and structural
changes in foods (crust and core regions). The moving boundary problem may be found in many areas of frying
research involving heat and/or mass transfer. In this study, heat and mass transfer is entirely investigated during
frying of potato strips. The transport phenomena during frying are including: i) Heat convection from the hot oil
to the interface via the crust region, ii) Water evaporation at the moving interface at a temperature of 100 °C, iii)
The unsteady state heat conduction in both regions of crust and core, iv) The oil uptake into food. As a result,
high temperature and low moisture conditions develop as frying proceeds. Water vapor bubbles escaping from
the surface of the food cause considerable turbulence in the oil. Therefore, Heat and mass transfer are dependent
on each other during frying process. In fact, heat and mass transfer during frying can be controlled by heat
transfer at the product surface. Evaporation rate depends on the temperature difference between oil and boiling
point of water. There is little information on modeling, both empirical and phenomenological, for moisture loss
and oil uptake during frying. Knowledge of accurate heat and mass transfer parameters is important for modeling
processes. Designing of frying processes is possible through the use of mathematical models. The aim of this
study is to develop a more completely and realistic approach for determining of heat and mass transfer
parameters and their relation to oil temperatures. The main process parameters influencing oil uptake are frying
temperature and duration. Heat transfer coefficients for different oil temperatures determined using simple
method. Mass transfer of water was assumed to be governed by Fick's law of diffusion. For more details,
empirical models were used to describe the mass transport in forms of moisture and oil.

Materials and Methods: The frying operation of potato strips was performed in the fryer that was equipped
by thermo controller system with K type thermocouple at three different oil temperature of 145, 160 and 175 °C
for 60, 120, 180 and 240 seconds. The core temperature changes of product recorded on computer during process
using T type thermocouple connected to data logger. The moisture and oil content of samples measured for each
process time and temperatures. The heat and mass transfer parameters such as kinetic coefficients of moisture
(Km) and oil transfer (K,), mass transfer coefficient (K), effective diffusivity (D) and heat transfer coefficient (h)
were evaluated with dimensionless temperature and concentration ratio plots and also empirical equations.
Relationship of these parameters to the temperature of the oil investigated using the Arrhenius equation. Thermal
conductivity of potato strips during frying determined as a function of moisture content using the Anderson and
Spell equations.

Results & Discussion: The results showed that mass transfer Biot number (Bin), mass transfer coefficient
(K¢) and effective moisture diffusivity (D) increased significantly with increasing in oil temperature. In
regression models, the linear correlation between kinetic constant of water loss and oil uptake was observed that
is verification on effect of drying pretreatment on reducing oil uptake. In fact, with increasing of oil temperature
the kinetic constant of water loss increased and caused increased in kinetic constant of oil uptake. Kinetic models
could correctly confirm determination of mass transfer parameters. The heat transfer Biot number (Biy),
convective heat transfer coefficient (h) and product thermal conductivity (k) decreased significantly with an
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increase in process temperature. With increasing in the rate of evaporation, following greater amount of input
energy used for water loss. This would reduce the amount of available energy to increase internal energy of
product and thus reduce the convective heat transfer coefficient at high temperatures. Frying process caused
remove of water from product and increasing of porosity, thus observed gradually fell in thermal conductivity.
Although the minimum thermal conductivity at various temperatures are close together, but two equations of
Anderson and Spell showed significant difference for values of thermal conductivity and Spell was more close to
published papers. High activation energy is achieved for lower moisture content that is normally due to the
strong water-substrate interaction.

Keywords: Frying, Potato strip, Biot number, Mass transfer, Heat transfer
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Introduction: Sorghum (Sorghum bicolor) is a tropical plant and has the fifth ranking of world cereals
production. One of the important aspects of sorghum is drought tolerance and little input need during growth
which has made that suitable for cultivation in semiarid regions. Due to the presence of tannin compounds in
internal part of sorghum grains and low digestion of cooked protein, sorghum flour consumption is limited.
Sorghum grain contains more than 70% starch which is an important tasteless ingredient in food formulas, as the
main source of energy and thickening and gelling agent. Extraction of starch from sorghum in regarding to its
nutritional problems is a good solution for extension of sorghum uses in food industry. Starch is a semi
crystalline structure consisted on linear amylose and branched amylopectin molecules packed in granules. Ratio
of these two molecules and their molecular short order and macrostructure and size and shape of granules
determine functional properties of starch in the final product. Starch properties is depended on genetic residues
so that starches from tubers have distinct differences with cereal starches even obvious differences exists
between cereal starches and varieties. In this study we have investigated chemical, morphological, structural and
thermal properties of starches four white sorghum line.

Material and methods: White sorghum grains were prepared from local farms with line numbers KDFGSI1,
KDFGS6, KDFGS9 and KDFGS20. Starches were extracted sorghum lines using alkaline steeping method and
further purified using toluene-water-salt solution. Chemical parameters were determined including protein by
Kjeldahl digestion method, lipid by soxhlet extractor, ash by burning in furnace, moisture by oven drying and
amylose content by iodine binding colorimitry,. Light microscopy coupled with digital camera was used for
granules shape and size determination moreover surface properties and morphology of granules was observed
using scanning electron microscopy technique. Color of starches were determined with hunterlab colorimeter. To
evaluate crystalline structure of sample i.e. type of crystals and degree of crystallinity, starches first were
conditioned in desiccator containing saturated aqueous sodium chloride solution at 25°C for a week then X-ray
diffraction of sample in diffraction angels from 4-40° was determined. Thermal properties of crystals melting or
gelatinization were measured using differential scanning calorimetry of starch in deionized water in temperatures
from 20-120°C with heating rate of 10°C/min .From heat flow changes over temperature, temperature of onset,
peak and conclusion points of crystalline structure melting and its required enthalpy were calculated. Functional
groups of starches were investigated using FTIR technique to observe.

Results & Discussion: Isolated starches had appropriate quality due to low amount of protein (<%0.36),
lipid (<%0.11) and ash (<%0.53) and no significant difference was observed within starch samples about
impurities, revealed that extraction method effectively separated starch granules from surrounding matrix. Since
the apparent amylose contents were between 27.2-30.7%, these starches categorized as normal starches (versus
waxy or high amylose starches) and starches from KDFGS6 line had significantly higher amylose content which
arose from difference in genetic diversity which caused difference in starch synthetize enzyme led to different
synthetizing activity to produce linear and branched alpha glucans. Starches were white with hue angle of 103°
and 3% color saturation while no differences were observed with LAB color parameters. The color of starches
was comparable to values reported for corn starch in literature. Light microscopy images showed that starch
granules size distribution were nearly similar but starches from KDFGS9 line had more small granules
(diameters lower than 15 pm). The average diameter of starches granules were in the range of 12.07-12.99 um
for different lines which is the smaller than other cereal starches like wheat starch. Scanning electron microscopy
revealed that sorghum starches were more spherical or irregular shape and surface pores were also observed. X-
ray diffraction analysis showed that starch crystallinity degrees were between 25-31% and all starches exhibited
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A-type diffraction pattern due to strong diffraction at diffraction angles of 15, 17, 18 and 23°, as well as V-type
crystal pattern were also observed alongside A type pattern, for some starches. In cereal starches, internal lipids,
mostly phospholipids present which can complex with amylose molecules due to hydrophobicity of internal part
of amylose helix and aggregation of these complexes can cause diffraction pattern, called V-type crystalline.
Crystal melting onset and peak temperatures were 69-70°C and 73-74°C respectively and melting enthalpies
were between 8-10 J/g. It was observed that starches with lower onset temperature, had higher gelatinization
range because of crystal imperfection in that starches. FTIR spectra absorption patterns were similar for all
starches with minor differences in absorption values. Also new method of crystallinity calculation based on the
absorbance spectra in range of 800-1300 cm-1 were applied on FTIR spectra of starched which not correlation
with data had obtained from X-ray diffraction spectra.

Conclusion: Overall conclusion is that starches from white sorghum lines, were slightly different in some
properties and for comparison with common industrial native starches, they were similar to normal corn starch

according to data published in the literature.

Keywords: DSC, FTIR, SEM, Sorghum, Starch, XRD.



Iranian Food Science and Technology

= ¥
Research Journal ’27@;
. Ay

Vol. 13, No. 2, June. July. 2017, p. 405- 414 i

i

Olnl silae gulus g pale sleirgy &y pid
FeO-FIF. 0 1FAF 1= 015 ,5 Y o led Y oo

Ky y00 a3 89y ol (651L 5 oland 058 Slao s S S foe Al 50
(d;'&JJ Jg)

POl Lo sba =T Glowid ) 5 g el e =T pde (g el = sl G

VPRF/Y/F 8Ly b

2>

5 olisl b K50 p1 9) Gl ol )3 25 o0 )15 alital 3,90 (blige 5 (i)l i) (2l @lio 3 50 200 4l i
S LT 8,8 5 alio Sy9n 5 (6aSal o] (s8] (5 5 plionsSi i Clooa (S 5 6 e Sy 2ol 5 ]
oyl «Smal gLl Gy slaswl 1y o 2o > Y Slgl dl 1) K y90 169, 0y (slasunl 3o jd VY 3900 S sl Lss 81,5 g5leg,S
L Y0 5100l o slasl (ialS (k) p)S5kS 1 VIs ST ko YYD 4 ¥ 5l a1y sae (ialS el (658 oo il o S St 5
G (§aS goio Cypimed L30)S (od 2 S yialS g ) p)STKOH £,5 Lo YA-/00 438N | JSalo siae jials tas)yy o/+Y
IS0 pl 89y Jldl das (g5 gouo 31 )3 oMoy . Cullls Cusld o by (480 Lol 35 dols (g, (JSe g ab sy Sl
Lalob amls ol pogodd pScen oEgy 5l 5YL pB 89y auSTy die ggame )3 (Jg bl ]38l 8,8 Ol das ) Y0 4 VO
S Blo de > Ve g Ae glac )l (5 aS jglay cdl ]38l il (6 S kauo g pl €9y duSTy 202 01)F ol a3 WY 4 ¥ L iul58l
013 £ ySdee 9 5 o) 57855 )8 Gizpen 8l 1Bl g B osonr ol denST sas g 03l cuss Sl 58 gl Kinpse by,
Lo (ol ol oniman 00,5 w233l5 39y U p)lez 39y 51 ol s G331 g gl 59y ¥ 5o apeSThy e w8 G5B G 95 2 pme 0
Dy Celu MR o (655 geuo 25y sl g Celw VIV pld (9, (sl A plodl 31,5 il dnj3 WY (glod )0 Cuousy ol 3 oo liiul

S oo (oleondpSi s Sluogas (K050 €9y LS ()lub 1 gulS” 2]lg

3y o )b oolil 3y 0 by g inly] ((oilog,ls ales
.(Abdulkarim et al,. 2005)

Sgdi e glypil dlize (sla by, 4 &5 alS b cagiy,
Joleels s yd sla palBl 5 ditwn sl palBU (o)lde ()l
Jodoe (sl alBl Wgh o Bls ygmlyild gy Slul @
09yl 3ok Sl Lacnj) g balSS) iy dasndgins
Sl yaS dewo b b alBU a5S0) aiil atily (9 Lo yos g
Verleyenet al,. 2002, Zufarov et al,. ) $g5 o Bi> (£,
.(2008

o Ol (E9) S B Slagbyy (n S gt
aslawd Las yogy ol 50 4 dgd o)Ll ol b S S Rowo
Whign Jlys slaaslind (5,8 b ly Wod oo L ailan
slayigy ol Lo 6y ge—o Sl () S05 Lo sy,

doddo

=& Moringa peregrine Fiori ols p L L5 90

g3 Cgbye g (Grmue)S Bblie (cogr oS Cunl (Suid 4 pglie
sl )3 sy ol lpl s (Odee, 1998) Wil o LSy
wSh b Iy @y Sl gdaw 3 (Bjeyn g liuarsl 5 ol
51 gy 5y & 8 4 obio cul 5 o8 25000 o
YA (£9) 3o Y 3905 (:S00e job 4y 155590 aily 2294 o0
Lo A g yud do)d B i mg S Mo )d V(g duoyd
)I e G)L_Ao » USI)? J)LAA » DSM.C &S J..wl)ua A.,u}\o)

g SlSe 09,5 oliwl g ad)l wlid)S (gozeiily iy 4 =Y 4 )
ol ey la)S il e olStily
ol ol (pless il ded oIS (o gsig 09,5 bl ¥
ol yinl s oS5 (plié glio putige 5 ke 09,5 ookl ¥
(Email: aghazanfari@uk.ac.ir : Jsue sdi g — #)

DOI: 10.22067/ifstrj.v1395i0.46888



IWAF i — 010,53 ¥ oylods IY al (Il (2108 2luo g pole sltunr gy @y \kl4

L i) 9 o9
o (§ S dowo 9 B (49 S

olo sbys )3 ialejl pll (sl 5L 3)90 90 (slaails
Oygody 58 05n Ll 5,5Li dilais (0 dgg0 oyl 1 AN Jle
Iy Loasly comw Cawgy 33l 5l uy c 0D 5p0d g Caddld p u0d
Bl palS e e S5l yeS 4 bl ojll B 03,8 Ol
a0 clod el YF Cue 4y |y oad bl (slaasils
Lo VI a4 Lyl cogby b i o3l 5 gl Gy 51,5 ol
g 35 03 1,5 (oglS o ol 1 ()8 00 sladiges pugms sy
L S oben a8 485 gl () Al g olSis jf oolizl L
Y i an oS le ap Fe glos o liSen M il eolasl
.(Anwar & Bhanger, 2003) ¢85 sl sl

Crond S5 g oy (S9luno Ceomd 93 s ool Comns pl 469,
> 20 0) Sl bl o) (epSdee il A3 pSiee o
A slos ol 5 ) bslseo b 02jem 5 Lol (itg) 4 ]y (089
EVINWESY VAT VI T I VOV WIS ) MG JON S s WP ES)
Sie 4 bglse 00,5 a3lal ol & (59 /559 2oy V) oliue
e dy Lo )d A0 dgw ad 00) v Led ylod j> 4dd> Ve
hogdy 0)lgd 9 03,5 LSl bl 4y (29, /(g 2oy2+/Y)
ot Glalagl 3,90 Aigad s 05 0250 ABB Yo Sodo &y (e
O 93,5 500y 5l daBy /590 YO+ + Ceepu b a4l Ve e
(Anwar & Bhanger, 2003) 154,5,5 b 508 56 40

09y SB S 9 jl (B 5051

Slogad jl By odd §pSgen g Pl (Eg) 4t Sl o
Slosliul by oy slaspl co8 5 1 Jold Ll (oleond 9 (S58
dae 29> 0,5 (Younglin 2000 Jio) 815 g5leg S 515 olSiiws
J=B e dls o ¢ Sl sae Sy sae (ugila gy b gy
L S5 oy ooy 5l edlawl L il Cyn dunl 5 Sl
L s b o S F 350 9Y) Lo oV sianas 1 o3l
Sloslazal U J&s o, sl a3 YO (slod jd yiogiSTys, olKiws
ki (JSS U (gl gl yiogSiany 5l ooliial b 4 joSumy «yiogiSy
Sloslarwl b 29 dlads o Jleidl alads ¢ page gl jl onlatwl b igd
3y 3k 5l 3 gyl ala g () da s QIS ol
slagiy) L Lagilefl ol plas .85 )15 251 3,90 03,8
P 2550 slaolKiiws jledliwl b g (AOCS, 2009) 5,k
1 sl (5,8) ol (8gy slmodygl f 8y olSitlol

D (G35 Rowo (Y9, 9 A (59, (S5l oy
A5 jled oy Saeo g el (29, 6yl (o yslaieds

3565 50 1B oolisel 3,50 0yt g w3l b (655 Gyl 2
5L 3590 Ol e (gl slannl,d > (Khabaz ef al., 2014)
LS ) 3lind lie olae Ygome pls (189, (S o sl
@ @S gee Mo ol ) 38 53 44 jobo 4 390 w8 )S Sl
2 Sl Osdgol JSats congo ol ) it g 00 gl 55
b pialS (S geo pleadl) 4o )3 33,5 (0 )
(Khabaz et al., 2014)

Sl 5 S yad dl g Sy Aol 25l JT ol |
o (g > el 01 odlitul (SThgd slaés) (65 geo
el 10T S sl (O Jolds (655 w09 Yy lio
Y 02558l L (6505 rewo a8 0 LS gols cad aidly y S yaud
3 Sy w5 gy & o yhd dual Juoyd /YD 9 O oy
239290 Sy 9 oSy p dacliing S boliud jials
oty 33 Cpicen (Tyagi ef al, 2012) cuwl aisls s 29,
23 8 plol als o 93 )3 IS g o, ST (12, (65 dane S0
o2 4883 Vo e b oS ol amd Ar slod > O 1 ol als pe
o pd oV liae 4y 0o )d AD S jaud Al 5l pgd Al o )3 g 405
e dy dio)d AD D5 g (D30 4B Ve Sde U (485 (Sis
93 Uy 3,5 ol (3jem 4BBI Ve g (09 ()9 Moy>+/Y)
229290 el g mjsie iud a2y BB S sl gl
.(Zufarov et al,. 2008) s pl5- 24,

hs L ja0 (y£9; 48 cunl 2l )l calises (la yimg}s
2 9 3dbee (2LS lapty) plo 4 Cans oY s 0L
L5 33,5 e by dsee (Shss lage) nlo b o9y ol 62)lse
o y90 o9y o> Ar B Y+ iy ol )l (2aljél ol ()l
e by by le 13 Lglsia L oo, ST (slasis,
Ml 9 03,5 Sl sl jlade ialidl g Sgid sl SialS
Anwar & ) <ol ()8l s BB e 4 ey, (wislus]
.(Rashid, 2007

b g il 3 0 K jse 850 08 S5 45 pohailan
9oL ol il (sladsisS o sl 4 a5 9500 )
b (fg) 3)90 > SadS Sl p3Y lpl el (el L)y
o=l dlial o y 5 Cllas 4 dagi b Dpdy Oygo iy oyl
Oy 4o LS y9e s jl o) st (1) 105,65 53 gy
hilge @ pl (19 (alondsSy b o Sy (owyp 9 S g
() (RS SLTS hay Lo o o s a5 i
O£9) 2losdgSojd (a Shy (B p GxSEee B )
SpSEee 9 P 8y shleST o)lul Gljee adllae (V) 150 90
Al o o



K90 0B (9, @2 gl Ul - Jou

o) iy ]

VY (CV8:e) Szally ol
Y (CV) Sdgially sl
VA (O Syl s
\Al (CVA:) il !
Ao (CVAY) Sdlsid s
\/¥ (CYAY) Sy ol
\TA (CYY:) S dwol

SxSame 5 Pl ) (alrordsizd Sluogad IV Joix 5
0l plyiedy Gplo BB e dlge Cusl 0nd 53 1Ky )90 003
Spiign oitd (S a5 aisty) 4 JyS b oS
Qo S U /0 o aLS ceey 1 Selo b e dloo e
0354 30 40 (LK 90 y£5y ) dlgo ol Hlde .l s )i
i< ;. (Gunstone, 2011) xib o Lgw g b, Kokl clayeg,
5 089y Casldln Glie (935 pasde Gl Glpee
Sl o 4 ym 15 05 03litul 5 (ialu ()l (3055
4o 93 GilaST (o pee ) yieS aBly i g, eledl oy
o9 oLy (Sales and Franken., 1996) 5, 5 o jI,8 (5355
Lgw 5 R8T (sg) b duglin )3 iy jse 85y (s 34 ljue
Oyt i luST (5l 5 yiaS Cuslidl pé 42 saimylits
Ve Uiy o B sl 320 ol 513 pipan Al o
ol Ol 5 ol 005 (s 55y S 12 5 YISl
“ie e ol 31 e L 5 BS] dSi g0 ) sl e
00945 ) Yaane (2LS slo gy 10 Jalo dis wgdle 4 .uily
Sl ccwss o8 (Gunstone, 2011) sib o YO« b VY-
orzpan g Lol (ogls a2 )3 (s il (slagds, Slolid
23 Oiarn g Ol yeg il e ol tiSly Cd iyt ol
Y Jodo 5l Juols ulis ((Alobo, 2001) 344 o o3litwl S JUl
YIVO a4 ¥ 5l 0y dae ol el (6 S gous 45 a3 o olis
V10 51301 G (slasul hlS () 5ok [0 Yy (ST (e
£ )5 koo YAS/D0 4 VAVl Serlo die ials ths )y /oY 4
G GEoed )5 G s S el 5 (489, p)5 IKOH
Ll acpn)S alols g, e 5 48y Gl oo 55
bl Gl Copd (5,50
5) 4y oisine Gl s 5 diy 3
[py5 <Y oy /AR 5l) JLSs ¢ (4l / JISuly SF/5 & FY/A
LTy g (doyd yao 4 VYR at sl jb pse yialS oy Lo
255 pace e ian o S5k [Vl (51 (15 o )
b 9 (0 oS Ve oS FYI) o 23 S keo

Al aore Joloe 15U cod j9gy ey das g Al joSuung
= o3 85 oy pelatedy (85 )8 ()5S e 5 Lo )58
Sbaled 13 j5; 0 Gde 4y (g Sadiged STy dae 5 4 Sy
Sl oy Cap a8 )S L8 oL sl d > VY g A S Y- Y
Sdo 4 0l (¢S gewo g P slayigy STy sae p O3l g
Pl VU e Vs lels o colo B 5G9y 9 59) )
DA 00ly 5y 8 oy o (glod ;0 e iyed puilwme jo Jolde
30 pls €4, d5ges S (Abramovi and Abram, 2005)
2 el 2y sae g abodb 3 (S0l 50 5 ag sald lyiees
28)5 515 i)l )90 JLSe G99

SrSeee g P bty cialuST 6)lul Ol Grnen
Metrohm <8 ;5 VY Jace "oy olKiwd 1 onliswl b o
Gy 3 Wty Cuaglie (line (qwyp (lp 025 Pl (g
W slod p3 89y 2 jl iges Yaciebos I Ve lgn (b >
2 09y SBgel ()l Gloj (a9 031> 118 515 gl 42>
Anwar &) ab (5,155 oL ol a0 WY glod 5o celo s
.(Bhanger, 2003

OF9) tlerise i GLa S iy (B g 22 Gl
K590
Vg 0 Koy gy o sladed JUT I Jols ol
LS jge -89y 45 €5 lgim ggoome ) sl oad o2y (LS
Oy ol |y o lasl 5o)3 Y8 3905 15 codgs gloiilpue
ey sl s oo JS5 (Sl Sulgially) glusl s
dgd & 03 Suine 9 Syliinl ( Seially 29, nl o glud
s cde 4 yeg;y ol imd o LS |y o Cyn (slaael JSVF
3 AL SLaisisy b & Conmd Sl sl VL Jliin 595
29 EB Sl elie Joily Sl o)lily 5 (238 51 s
e il (S Kol sl (290 e il o Hloed
Sanchez-Machado et ) cool oas ()35 M8 155590 5 429,
9 550 9, 50 Sl sl (390 L & ang L L(al., 2015
095 (LDL) o s b (59 pgud (5018 )3 Sl nl (2 Ulg3
Sy P dedgld (it odle plaie g, nl I Olgee
Sanchez-Machado et al., 2015; Anwar & Bhanger, )
(2003

1 Rancimat



QS i — 010,3 F ojledd Y b (ol (210 @luo g pale leitrg} a5yt YA

Jsb s8esd dujeSuns «Shed bogs) 2 S sk
9 ooyl Caledl e lie iyl 55 3 0 Slodonl o5
Al oo b alBl (35 5929 9 Al oo by S g ogs
LU eised (Santos et al., 2005) 535 4 oSy yidlS Caw
Sy gl ilbices mle olie dlas djaSugy &S Cubld g
bl e dges yd ol pll LB slajles clilge 4y (lie odls
0392 SV Ly oy b5 4 pluls (Santos et al., 2005)
P OIS o P 19y 4 Cund 0 (S aeo () Al jsSuug
X S o5 ools Blidl g b LaBL Sy Bls L bl
Al 00D (655 dewo (9

Sanchez-) ¢l o (5155 K50 pls 429, (VFFY) cuulls
S oy Golate oS cuily agr L (Machado et al., 2015
£ iy Ll 31 (3L Wge oy alandsSezs (ol
Sanchez-Machado ) s il €4, zlzctl byl b Cpiccen g o8,
(etal., 2015

B 29y Cde an b lagdy) g3 ol S5 4 p5Y
Nl o slosend S5 carge oy yruelS 65 gy0en i 5l
o @y o Ll 2929 48 3950 (49
OiST M (oli8l cle b saled (K> slady yualS g
o9y Ol gl Gy Caols § SluS 5 ol jpi> 5
.(Khoshtinat ef al., 2005) 53,5 oo a3 puuss

g 590 0w (6 yuS Gowo 9 1 (49, (2laownisSy jud Oluogad (3 5 - T Jgi>

o3d p5 oo gy P ) Slpogas

s s (Mo ) gl BByt dlgo

ve/oy vy/oy (09) p )5 Vool p)5) g das

vira (o SSI0n Yl Sl L) sy e
YA+/00 ALRVAN) (0f9y £STKOH ¢,5 Lo) Solo dic

o[y vi-o (el Syl sy 03) i
YY-Y/Y Yo-Y/o (Slog¥ 55308 anlg)

-/ay- -/ (dsbelp S ko) YO °C 5 JI5s
Vs VfaRs Cunkd s

AY/D o/vY (4l zyo yio Juo) 4 9Sums g

B i YL L S oy el 65 2 o S
Ghazani & ) 33,5 0 3¢5 ahaii (i3] comw 351 Gy (sl
Jlil alads g 59> dladi jb ixe iulj8l .(Marangoni, 2013
MR ol 5 Bla by pls (129) 4 s 003 (55 Gove ()
aleds il b (Ayoade et al., 2015) Mib o (€5, )0 29390
1 0S5 B slr 0F9) O3 i plgies Jlidl 5 39
D9 (s

D L bL)l ) iy (i) abail g (b gl i
gl slosel (YL (glgme aidly o dljgSiy § ©)9a5
(Gunstone, 2011) 53,5 -ad ¢yl dads (ialS o Llg5 0
B Bl aoe d lgi e 08 s pl dbE Gl nlpl
NP ol (B g bk palSgige bl pé 02 ladad
S (S plal8l any oxie a5 A8l 0ad (65 Geuo (69
23)5 Loy prelS 65 8L 3 bl o sl

9 Pl o2 s 0 (pSojlasl ()l Slogas
el 00 0l LS ¥ ojladd Jado 13 K050 0dd (g puS kouo
el ogd el a3l iely (58 o o 2030 i S
929 33y S (e 0B (6l g (i) el 09> akal ¢ Jlaid
Lol s b 1) i oo ogd slod sl s o oSl
Ko y50 (€9, -(Ayoade et al., 2015) sl o Linli8l (gd dlads
ele Joone slod 3 gludld 0 sladead (39 YL Jd> &
S o Jools il i yeqls 51 b 59> dlai A3l o
G g0 005 005 (65 Gewo g S 89y )3 o palie
5 ol g, Jlundl alads .03l o 31,5 5l 4,5 V1O g Ae byl
-l @2 Yo b g Ve b ply i 5 4 150 90 000 (655 fowo
E5 4 Comd £V 290 aladi ol dutual sl g, bl o oIS
.(Ayoade et al., 2015) W5 ol dybuns
- o £9) 0 D990 31 Lya (slasul & il dvg B
o> sl a3l 5l eanlos Jes STy laisay wisles



Fra g o bowigS jud Cluogas y s pSdoe wial 3 55

2590 0l (5 5 Gowo 9 918 (49, (Il Clwogad —F Joua

S G5 G oE9)  pL g, Oluogas
-A -\ (315 (sl d>y3) gd dlaii
Vo A (518 (sl d>y3) 39> dlais
Y. \a. (315 ol a ) Jbs! alais
) -y (315 (5l 2 3) b el
¥ \ (513 (ol dxyd) b (gl dlaii

otelS o 4y (e Lo Gl L g 28,5 )8 Lo 30
a2 We g A glaled 3 (129 g9 93 (nl AnjoSuny 8Ly
lgie 5393 L5 s Gl 5 g ooy S35 31,5 b

led S5 038 4 ]y () 90 Sluogas

120

O=£95 ST (gylul g 5amST g 495 bod pU ow)
K590 0w (5 305 oo g o5
9 PLS (g AbjeSmy ped iy 4 (o g ) ) USE
ol 03l L loj g Lod 3l o K0 y90 04 04l (635 owo
s By jge o) Al jgSwng 950 daMe oS pshailen ol

- &l
\i 100 - ——3°C
5 80 d +20 OC
‘1 50 —4—40°C
’3‘ =ff=80 °C
b3 40 -
= =0—120 °C
ET
O T T 1
0 2 4 6
(392) sloj
140 -
T <
o
: A°
‘3: 80 1 A —=-20°C
: /A
3, 60 1 & —A—40°C
3}
% 40 - —=&=80 °C
~ 20 - =0—120°C
O T T T T T 1
0 1 2 3 4 5 6

(395 olo)

ol (655 Eowo 59, (2 el g, (W loj g od 3l g Ky 590 (19, 4 j9Sm g Ol paaii= ) S



IWAF i — 010,53 ¥ oylods IY al oyl ! (2108 mluo g pole sllunr g @yl \AK

A Glidll) gy aleST (g)lnly Sl e (5)S hene
DS ey pizmen (Ghazani & Marangoni, 2013)
09 oo red 3yl Co8 LS apSTg 0 5 (ST S0,
5 LJWl) 455 Cop YU slaled )3 45 4l oo Lod g (oS
Choe & Min, ) 10l e Liali] il 6 pm0; slo sy
e 5 Ly il 25 Llyn IS i (2006
5 IS8 oSty o Sl > Gl L LosgaS T 0n
uwl &S 18 slod 3 sldllo)en (b > ygmulinSTesl Y guass
ol 0y9d pl (b b K]y clale yiuliel cow Loy yiuljel Ll
CdyS aalgd plonl gyt ey b (oalaST sl STy
.(Choe & Min, 2006)

G oAb (S geuo g Pl () denSTy dde Sl X
odnliio 45 jalailon .ol oad odb lis ¥ S5 )0 ye8 WU
095 B yme )3 0db S pSeo g Pl ) (5855 ) L dgd e
Jol 505 Hhaa 5> Uil ol oliee w8l Liolisl Ll anSTy dae
Sl 5o oy ol Sl Ll €88 90 (o018 4 il
¥ 3 oialuST 09y ()9 S8l (ol ey 4 (89 sy
0593 3 b o luSIas LS 5 392 1 (23U Wl e 3l o)
S phe &8 005 oo plgi e cplply 8L 08 (6 pS oo 5 P
255 0o 33 S8 5l dm i ee (189 ATy dae I gixe
03 opl > pislaST 4 (g, Cuglio ,Sly gy ¥ e 4 s
3 piar plB 8y deaSly ae F KD 4 g5 bl Slej
o G ol a8 5l ks &S 039 0ud £ SEee 9
059y S5 )8 ps 4 g b Bl oo oS (65 G ()
Lol 281y sae ) (slalan Mo JlB lpis (95 (5 pm0 ,> Aali
23,5 sdalin loj cubidS

e 5 5508 i o 5 os50u5] 45 ol 55 @ oY
2 She sbapds) CudS ol cuw o st Jolge dlox
B p P 2 35 e (GBI 5 glns] sla STy o
P S Opgot Cudl (S (19 )3 d29e SlaAII)
el adopo g aimy (i 8l gt oS 5 ylusSus
BU1 65 Lialas] o yes 5 bl il 135 ] pmadigusSTs]
A GinluST cuwl (Son LSSy (B 4500 b 4 ek 0alidl
59 ol STy dde dons j0 g Al Lil38l e LB 5
29 &S Cawl ol 5158 > (Méndez and Falqué, 2007)
" Pt sl S ST by grelieas] )3 Lo b duslie
Ly & Comd (5t (o255 J1obS slagge Jobo b ygi 5 4l
295 29 )3 45l ST GgmelinnST 2 il lagge Job
S5k > (oo Yl Jolo (8 (A £95 93,5 (o Pl
YU, .(Méndez and Falqué, 2007) sl o il g5 oyl 5l
03l (515 oo 9y b amlie )3 pl (g 2Ty (liee (092

P LR)se 00d (G)mSaeo g plB (89) AljsSuny (ridre
L ably po bl iolibl floj cuidlS b awyp 3y50 (slalod plos
OBRoR > Cudly dalss el Ny 4 jeSiny Vgane Lo 38
o s sbled )3 5 Gloj Job ) b jeSny Gl pol>
& 23l (g Uil 5 ialeST GlatisTy b bLS)I s Sl e
YU slaled ) a oSy Gl 38l L bLS)1 s (505 (slaingsy b
S ysles (Santos et al., 2005; Gunstone, 2011) )b césllas
bl y255 Jobo jbees anjsSuny (Shes slagés) »
-5 ool g bl Cuslidl b e dany s 0 02
5200 ol (plie o sirjpSsy (o 45l La el
40 g9y p o plosl (LB slajles 9 olie oole cuS 5 5 Led
ioluST ola STy o IS )obs &y .(Santos et al., 2005) sl o
@ wbblgn JeSoh b g dogS slag S (65 JS 4 e
o ke Sl (pSee (ST iren A3)S (0 (05 03555
Ot Sy BRI L o 0ld (Sgpen ladisn S SO
(Santos et al., 2005) 33,5 o 4bjsSusg i3l cow JoSlgo
5 oMb S oo g Pl bty STy due polie (iveen
ol o 0db L ¥ S 5o calise slales i ()l S

40 A
B ols 29,
30 A _ .
P €9,
20 A
10 A I
e W | |
20 40 80 120

(015 kw4 o) Lo

Bl (55 dowo 9 B (S (sEg ) STy S Ol - Y S
6 it gled pil Co Ky g0

9 pL3 0y STy s Loy il b dlols ol julol p

Eo5 90y 2y AwSTy siae i w8l Lili8l onds (68 Gewo
Lol ccailys aaes BB ilisl ol 8 ol an 3 Fr glod U 9,
slp g0 ey Cuoglie S Bl ax > VW g Ar glac)ls o
b bod (IBIL K 90 (189, oS yghar il ials iolus]
Uil o ime ©ygods )] 1Sy sas g 03l s Iy 345
-0 9y 90 Y9390 Sl Cyn (cladul oS cusly avgr Wb Ll
b » l_mQT Bl daS ol Joe huslyy leeds aslgs



429 JB 3 Sy (B gy Jed il GlalusToaiS @ s 48 18l ol g sl g daulsy Bl oo sald o9,
Méndez and Falqué, 2007; Khoshtinat ef al., ) asb o

.(2005; Ayoade et al., 2015

~Lged 53 My dae GB35 oo gy HinlaST s o
Bl o 3l (S Clled cle @ j 0sd (555 dao g, gl
Jeloe (B dgg 9 xSiee (b esilusSlis ClS 5 Sy

20 A
6 =l )
=100 o,

T walh oéy)

(p 359 131y 51 (ohon) amsS 32

(9y) 2,8 o)
298 79U Cod 590 00l (55 deno 9 P (Sl (sEg; STy 28 Ol k=Y IS

G i wl dopd (g b cde 4 oS db 4 Lis 1K )50 00
glilie ey o ool gLl o slal 4 Cund gl
ag b otg) ool eileST ol culple 2550 g
g BB el col gySten ailie o ol gleild conle
Eomd90 ol amet )3 3005 il Oy ol g STy sae
99 o> Jed jl (Jaee Jelge (S ply 3 dols (29, )0k
9390 31 Lyn (cladul a5 cusly av g bbb Lioli3l s
GAYL s 5Lib S )5 4 Cansd Sl Gy sladud
abadi g 393 adats yiol3 8l cow il Gyn slas] GBls i)l
20,8 o Jlaiisl
L bLs)l 53 Slgicee Loxmloj (aliBl 51 ) aiyjoSiuny (ol 8]
45 Cunl S5 oY Bl R (il 9 eiluST layiS]
S gialS cuw oS iwn Jolos dlos 5l Led g o 5uS]
S g 2y D oAb (pSkeo g Pl gy (85 B LS
Jol 595 slaz > ol ol olime o8l il Ll ausTy
Slud olime oy ool 5l dm Lol 8,8 &g (S 4 Liolej]
¥ > oialuST 89y (90 S8l (ol ey 4 (89 sy
0593 3 b 0 luSTAs S 5 392 1 (30 Wl e 3l o)
Blsge 0f9) ol Lot (pimen Al 013 (S ke g P
Oley a8 by ylis oS il ds ) Ve glod )3 Cuanudy ybgy
&S g pl () 5l yide edd (S dee (E9) ST (5yl0L
oy Gg—oil 33 LS 4l SV gae byl 4 4295 L

Ohgy dam phlST i 3 Lo gz 5 89y )bk s
apl Y gae (g Sojll clue &5 €85 plosl Cuapuns
oo 3 s 5 Al gn o 5 Iogy ialas] f Jols
2 LS )g0 02 (655 oo g pb slagéy) (toluST )0k
7| W W PR SR PURLN] U ¥ RIS g PETES I P
@Soygh bl e LS (b | b oAb (65 Geo ()
P £y 5 Colo M osd (6525 goo (8g) (oialeST )0k
sl e g dwSTy sae a8 Cal S5 4 piY g cslo VIY
2y Sgeme () )l e BB Ulie 4 P o) 02
b Y gasme Cuapud) (503l 1 Al 4 2 b g 09 it
SrSEe—e Ofg) IRk o9 FYL 298 (Sojlul Hialus]
9 PSSy oileST )lul (olmgh > sl 4y LB o
ol S Celw AF 9 ¥+ dgds (i 4 155 50 005 (6365 Rewo
Lo gy aowus Ly a5 (Anwar and Bhanger 2003) ¢l
2y Slg o (S aen gy &S Cuib dagi LU 2l ciyllas
as ol jI(Y++¥) Bhanger s Anwar _jiagh ;o .a5b )15 50
L gollae 4l 53 sl 0 oolistl (5 dovo sl (2laS
Jodaiwl Ly odsd (635 domo (129) yid ik Lo gy
Sl 0d ()55 pLE (g 4 Comd dpusl Sy g S i
(Gordon and Rahman 1991)

(8 35 4ol

SrSaeme L9y 9 P 9y 2 el CuS S )



QS i — 0103 ¥ ojledd Y Al (ol (210 @luo g pole ltirg)y 4 i YVY

25 ke glagilojl el )3 g)Ken s 4 (552,8) ol Bl o slssl 5 48Ty s (YL olie b b)) > Sl e
oot cpl il o coles 5 po3l 3)50 (slaolSiws ool Hl,8 ,Lasl Al plB e,
Aoles a8

‘3‘3)-’5 5 M"“

) slodyglyd &8 35 5l b e p3Y i ppl Sty

&l

Abdulkarim, S., Long, K., Lai, O., Muhammad, S. & Ghazali, H., 2005. Some physico-chemical properties of Moringa
oleifera seed oil extracted using solvent and aqueous enzymatic methods. Food Chemistry, 93, 253-263.

Abramovi, H. & Abram, V., 2005. Physico-Chemical Properties, Composition and Oxidative Stability of Camelina
sativa Oil. Food Technology and Biotechnology, 43 (1), 63-70.

Alobo, A. 2001. Effect of sesame seed flour on millet biscuit characteristics. Plant Foods for Human Nutrition, 56, 195-
202.

American Oil Chemists Society. 2009. Official methods and recommended practices of the AOCS, 6th ed. (edited by D.
Firestone). Champaign. IL .AOCS Press.

Anwar, F. & Rashid, U., 2007. Physico-chemical characteristics of Moringa oleifera seeds and seed oil from a wild
provenance of Pakistan. Pakistan Journal of Botany, 39, 1443-1453.

Anwar, F. & Bhanger, M., 2003. Analytical characterization of Moringa oleifera seed oil grown in temperate regions of
Pakistan. Journal of Agricultural and Food Chemistry, 51, 6558-6563.

Choe, E. & Min, D.B., .2006. Mechanisms and factors for edible oil oxidation. Comprehensive reviews in food science
and food safety, 5, 169-186.

Ghazani, S.M. & Marangoni, A.G., 2013. Minor components in canola oil and effects of refining on these constituents:
A review. Journal of the American Oil Chemists' Society, 90, 923-932.

Gordon, M.H. & Rahman, LA., 1991. Effect of processing on the composition and oxidative stability of coconut oil.
Journal of the American Oil Chemists Society, 68, 574-576.

Gunstone, F.D., 2011. Vegetable oils in food technology: Composition, properties and uses. 376 pages. Wiley-
Blackwell, UK.

Odee, D., 1998. Forest biotechnology research in drylands of Kenya: the development of Moringa species. Dryland
Biodiversity, 2, 7-8.

Khabaz, S., Gharachorloo, M., Azin, M., Ghavami, M. & Tarzi, B., 2014. Enzymatic degumming of crude soybean oil
with lecitase ultra. Iranian Journal of Nutrition Sciences & Food Technology, 9, 63-72.

Khoshtinat Khadije, Parviz, K. & Parvin, Z., 2005. Determination of Fry-life of two formulated frying oils produced in
pilot scale. Iranian Journal of Food Science and Technology, 2, 21-32.

Méndez, A.I & Falqué, E., 2007. Effect of storage time and container type on the quality of extra-virgin olive oil. Food
Control, 18, 521-529.

Sales, J. & Franken, L., 1996. Ostrich fat. Australian Ostrich Association Journal, 37, 39-45.

Santos, J., Santos, . & Souza, A., 2005. Effect of heating and cooling on rheological parameters of edible vegetable
oils. Journal of food Engineering, 67, 401-405.

Sanchez-Machado, D.I., Lopez-Cervantes, J., Nufiez-Gastélum, J.A., de la Mora-Lopez, G.S., Lopez-Hernandez, J, &
Paseiro-Losada, P., 2015 Effect of the refining process on Moringa oleifera seed oil quality. Food chemistry,
187:53-57

Tyagi, K., Ansari, M., Tyagi, S. & Tyagi, A., 2012. A novel process for physically refining rice bran oil through
degumming. Advances in Applied Science Research, 3, 1435-1439.

Verleyen, T., Sosinska, U., loannidou, S., Verhé, R., Dewettinck, K., Huyghebaert, A. & De Greyt, W., 2002. Influence
of the vegetable oil refining process on free and esterified sterols. Journal of the American Oil Chemists' Society, 79,
947-953.

Zufarov, O., Schmidt, S. & Sekretar, S., 2008. Degumming of rapeseed and sunflower oils. Acta Chimica Slovaca, 1,
321-328.



Iranian Food Science and Technology i >; Sl st oo g poke sleniunyy 4 pii
b R )

Research Journal 3
Vol. 13, No. 2, June. July. 2017, p. 405- 414 F0-FIF. 0 \WAP i-0l0,5 (Y oyl Y wl>

Measuring some characteristics of raw and degummed Moringa seeds and
comparing their stabilities

Afsaneh Sadeghi’, A. Ghazanfari Moghaddam?*, H.Hashemipour Rafsenjani®, H, R, Akhevan*

Received: 2015.05.20
Accepted: 2015.11.14

Introduction: Moringa is a tree that grows in hot and humid regions and produces oil seeds that contain
about 33% edible oil. The tree is native to the south-west regions of Asia and it is cultivated in Hormozgan and
in Sistan and Bluchestan provinces of Iran. The oil extracted from these seeds is edible and has some various
industrial applications. The extracted oil usually contains considerable amount of dissolved impurities which
must be removed prior to industrial usages. Major part of impurities is removed by settling or filtering process.
The fine impurities are removed through a degumming process using water, acids or enzymes. The degumming
process affects the physco-chemical characteristics of the oil. In this research, various physco-chemical and
heating properties of Moringa oil was measured and the stability of the oil under elevated temperatures were
investigated

Material and methods: The Moringa seeds were collected from the wild trees that grow in Hormazgan
province. The seeds were manually cleaned and ground to mean diameter of less than 1 mm and then were
placed in an oven at 65°C for 24 h to reduce their moisture. Samples of 50 g ground seeds were placed insoxhelt
and n-hexane was used as the solvent. The oil extraction experiments were conducted at 60°C for 7 h retention
time. The raw obtained oil was divided into two parts and one part was degummed. The degumming of the oil
was performed by adding distilled water to it and raising the temperature to 80°C. Then, phosphoric acid was
added to the mixture and stirred for 20 min at the same temperature and the mixture was centrifuged and the oil
was separated from water and wax. Some characteristics of the raw and the degummed oils including: fatty
acids, ion value, peroxide value, chemical, color, saponification value, ignition and clouding points, density and
viscosity were measured and compared. The stabilities of the viscosity of the two oils were investigated under
different temperatures ranging from 3 to 120°C. The oxidative stability of oils was determined against
temperature, light and air exposure. In these experiments temperature ranged from 20 to 120°C, light and air
exposure time were 10 days, each. High temperature stability of the oils was also verified using a Rancimat
instrument.

Results and discussion: The results of fatty acids analysis indicated that the Moringa oil is generally
unsaturated oil containing a total of 76% pulmonic and oleic acids. The major saturated oil content of Moringa
oil was plasmatic acids which accounted for 14.3% of the total fatty acids. High amount of unsaturated acids
indicates that this oil is good for cooking purposes. The degumming process caused a significant decrease in
peroxide value, saponification number and total fatty acids but the viscosity and the pH of the oil increased
which all indicates that the degummed oil should be more stable than the raw oil. All heating properties of the
degummed oil such as melting, combustion, pour, and cloudy points of the degummed oil increased which
indicates that the degummed oil is more suitable for heating foods. In investigating the stability of the oil, the
viscosity of the Moringa oil was decreased as the temperature of the oil was increased however, the viscosity
increased with the holding time. The increase of the viscosity was more significant at higher temperatures due to
the oxidation and degradation of the oil. Generally, increase in the viscosity of the degummed oil occurred at
with lower rates. The peroxide value of the raw and the degummed oil was increased as the temperature of them
was increased. The increase had higher rates when temperature of the oil exceeded 60C. The peroxide value was
also increased with the holding time. The change was not significant for the first four days but it rapidly
increased after that. The peroxide value of the oil that kept away from the sunlight remained unchanged for the
10 days test period. The value of peroxide was also affected by aerating the oil. Degradation was initiated
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immediately as aeration was started but a steep increase was noticed after the second day. The highest peak was
reached on the sixth days and after that the oil was completely degraded. A Racncimat test on the raw and
degummed oil indicated that with increase in the oil temperature the stability of the oil decreased and when
temperature was at 110°C the stability of the raw and the degummed oils were 19 and 31 hours. In general, all
the tests indicted that the degummed Moringa oil had higher stability than the raw oil.

Keywords: Moringa tree, Oil, Degumming, Physio-chemical properties, Stability
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Introduction: Grape syrup is a natural sugar source that is obtained by concentration of fruit juice up to
about 70% soluble dry matter concentration. Iran is ranked in seventh place in terms of grape production in the
world, so there's good potential for converting graph waste to the valuable food products. Grapes with
inappropriate appearance can be converted to grape syrup and used as an ingredient in formulation of many food
products. Cake is one of the most popular products in bakery and confectionery industry. Cake composed of
different components such as flour, oil, milk, baking powder and sugar. Sugar is the main ingredient for making
cakes that besides the creating sweet taste, represents numerous functionalities in bakery products. Despite all
the benefits of sucrose, because of the association with certain health problems like high blood pressure,
cardiovascular disease, tooth decay, obesity and diabetes lots of research is underway to find a suitable
replacement for sugar. The challenges ahead when replacing sugar with other sweeteners have forcedthe
researchers to provide a sweetener with similar functional properties, taste and quality with sugar. The benefits
of grape syrup compared with the sugar are having less crystallization problems, having higher water holding
capacity properties and higher perceived sweetness in final product. Due to the mentioned challenges the present
study aims to replace sugar with grape syrup in various amounts and to investigate the effects of the replacement
on the physical properties of the resulting cakes.

Materials and methods: Grape juice with Brix 68-70 were obtained from local market. Cake flour was also
purchased from the local market. In this research four different level of grape syrup (0, 20%, 40%, 60%
replacing of sugar with grape juice) were used in cake formulations as a natural replacement for sugar.
Preparation of cake batter was carried out using sugar dough method. Consistency and specific gravity of the
batters and moisture content, volume, texture, color and sensory properties of the cakes were investigated
according to the procedures described in standard methods.

Results & Discussion: The results showed that increasing grape syrup level caused an increase in batter
consistency. The main component of the grape juice contains reducing sugars, monosaccharides such as glucose
and fructose and there is a small amount of sucrose. Generally most sugars can cause highly concentrated
solutions due to their highly water solubility and hydrophilic character. Sugars make hydrogen bonds with water
molecules due to their hydroxyl groups, because of the molecular structure of the sugars like sucrose, fructose
and glucose, it seems that increasing functional groups in grape sugars compared with sucrose, resulted in the
formation of more hydrogen bonds, which caused the reduction in the mobility of free water and therefore make
an increase in viscosity of the mixture. According to the results specific gravity of the cake batters increased as
the grape syrup level increased. It can be concluded that the addition of the grape syrup to the cake formulation
reduces gas storage capacity in the batter and therefore causes the increase in specific gravity of the system.
Moisture content of cakes increased with grape syrup addition. Increasing the moisture content in the cake is
probably due to competition between moisture- absorbing compounds in the formulation of cakes. The
replacement of sugar with grape syrup in the cake formulations decreased the cake volumes. Cake volume is
influenced by two main factors including consistency and the specific gravityof the batter. If the batter
consistency be too low air bubbles and carbon dioxide that is produced by the decomposition of baking powder
will leave the cake out quickly and cake volume will decrease. As mentioned before the saccharides with lower
molecular weights tend to absorb more water and caused an increase in batter consistency of cakes prepared
from grape syrup compared with the cakes prepared from sucrose. In addition specific gravity of the batter will
increase with increasing grape syrup level, specific gravity represents the entry of air bubbles in the batter during

1. M.S.c. graduated, Department of Food Science and Technology, Islamic Azad University, Varamin-Pishva Branch, Varamin, Iran
2. Ph.D candidate, Department of Food Science and Technology, Faculty of Agriculture, Shiraz University, Shiraz, Iran
(*Corresponding Author Email: boostani.sareh@yahoo.com).
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mixing and the maintenance of the bubbles in the batter during storage and baking, lower specific gravity of cake
batterreflects higher volume of the cakes. The results of texture analysis indicated that grape syrup-added cakes
were softer than control sample, one reason for reducing the hardness is that when sucrose replace with grape
syrup (that is mainly composed of glucose and fructose), the cake moisture content will increases and as a result
caused the reduction of the cake hardness. Evaluation of color parameters showed that L values of cakes
decreased and a value increased with addition of natural sweetener (Samples got darker). Sensory evaluation
results showed that the cake formulation with 40% grape syrup obtained the highest score by panelists in terms
of mouth-feel, wetness, and overall acceptability. It can be concluded that grape syrup could beused as a natural
replacer for sugar in preparation of bakery products although further studies are necessary in order to gain
appropriate formulation.

Keywords. Cake, Grape syrup, Natural sweetener, Sensory quality
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Introduction: Pumpkin is one of the agricultural products that despite its very low price, is known as a rich
source of carotenoids with high antioxidant activity. Iran is one of the good producers of pumpkin at the world
with fifth rank which is cultivated at provinces like Mazandaran, Guilan, Khorasan, and Hamedan and so on
extensively. Pumpkin is almost available for entire the year but many of them is spoiled and perished because of
low storage equipments; on the other hand, unfortunately this valuable vegetable which is full of many types of
carotenoids with high nutritive values, is not consumed by most of Iranian peoples, because of its low sensory
properties such as no pleasant taste or odor; whereas it is used at many cuisines at other countries, especially North
America. The pumpkin carotenoids contain natural pigment, beta- carotene and lycopene which can be used as
natural colorant at food processed products or dietary supplements. Nowadays, the positive health effect of
carotenoids such as improvement of eyesight, fetus growth, prevention from cardiovascular disease and cancer,
maintenance of skin health and whole of body, anti blood hypertension and cholesterol is known, well, hence it
must more be emphasized at household food basket. There are many researches about extraction of carotenoids
form tomato, carrot, yeast and so on, but studying the pumpkin carotenoids was done less. Generally, due to the
hydrophobic characteristic of carotenoids and their little solubility at water, organic solvents such as hexane are
applied for their extraction, which some researches had been done about its solubility at different organic solvents,
yet.

Materials and methods: In this research the ripped pumpkins (Curcurbita moschata) were cultivated at
private farm at Khorasan were rinsed and chopped to same cubes. Then, pumpkin cubes were peeled off and the
seeds were removed. For extraction of carotenoids, the pumpkin specimens prepared at four states of raw (mashed
pumpkin), cooked (mashed pumpkin), dried (40 °C) (powder) and dry powder of cooked pieces (40 °C).
Carotenoids were extracted from pumpkin samples by various organic solvents such as hexane, acetone, ethanol,
at different volume ratio of them like 1:1(v) and 1:1:1(v). When the pumpkins became colorless, the extract had
been evaporated at a vacuumed rotating evaporator to gain a thick extract without any solvent. The extract had
been gathered and stored at black bottles and refrigerator to minimize the side effects of light and heat on nutritive
characteristics of carotenoids. The total carotenoids content of the pumpkin extracts was measured by
spectrophotometric method at 480 nm according to beta- carotene. The antioxidant activity of the extracts was
calculated on the basis of DPPH scavenging activity of the samples at 517 nm. The project was done on a complete
random design and one-way ANOVA and Duncan test were used for statistical data analysis and clearance the
significant difference among treatments at 95% confidence level.

Results & Discussions: Statistical analysis of the results showed that various organic solvents, their volume
ratio and also various state of pumpkin specimens had a significant effect on the carotenoid extraction from
pumpkin samples (p<0.05) which the most efficiency of carotenoid extraction equal to16.74 ng/g, gained by
hexane and dry powder of cooked pumpkins and secondly, the 1:1(v) hexane: acetone mix solvent showed the
more extraction efficiency for all of the pumpkin samples. Ethanol showed the least ability for extraction of
carotenoids from pumpkin samples. According to the antioxidant activity, the effect of type of organic solvent,
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their ratio and also various state of pumpkin specimens were significant for all carotenoid extracts (p<0.05) and
the raw mashed pumpkin extract that obtained by 1:1(v) hexane:acetone mix had noticeable DPPH scavenging
activity (63.14%). The cooked, dried and dry powder of cooked pieces of pumpkin showed a little antioxidant
activity despite of high carotenoid extraction efficiency, probably because of extraction of various carotenoids
with different structures as well as different scavenging activities of DPPH which can impact on the calculation of
the antioxidant activity. Thus, studying the effect of temperature on extraction efficiency and nature of pumpkin
carotenoids and their stability at environmental conditions is needed to introducing the carotenoids extracted from
pumpkin as a natural colorant to addition of many of food products as a rich source of antioxidants and finally
promotion of society health.

Keywords: Pumpkin; Extraction; Carotenoid; Organic Solvent; DPPH Scavenging Activity.
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