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5 Fractional conversion model
6 Root mean squared error
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1 Chroma

2 Hue angle

3 Titratable acidity (TA)
4 Ripening index (RPI)
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0/174  0/952 0/519  0/891 0/432 0/914 0/543 0/891 0/756 0/864 ALY
0/154  0/969 0/375  0/916 0/544 0/886 0/401 0/916 0/298 0/941 PHEEYOW
0/270  0/946  0/530 0/891  0/612  0/864  0/523  0/891  0/441  0/914  Jwsu
0/291  0/932  0/602 0/837  0/801  0/758  0/642  0/837  0/734  0/880  lawee
0/499  0/873  0/143 0/967  0/687  0/804  0/763  0/754  0/912  0/697  wlspw
0/387  0/906  0/113 0/972  0/546  0/867  0/674  0/817  0/764 0756  Jewu
0/378  0/909  0/097 0/980  0/531  0/887  0/657  0/828  0/732  0/753 Lo
0/234  0/970 0/201  0/945 0/198 0/951 0/243 0/945 0/287 0/940 B> pw
0/344  0/914  0/709 0/820  0/647  0/830  0/897  0/820  0/511  0/811  Jwsu
0/867 0/753  0/932 0/561  0/901  0/581  0/938  0/561  0/821  0/540  lawee
0/265 0/947  0/113  0/984  0/287  0/929  0/487  0/892  0/370  0/844  wiss,w
0/271  0/946  0/165 0/969  0/343  0/939  0/376  0/901  0/310  0/848  Jwsu
0/298  0/937  0/145 0/975  0/301  0/944  0/576  0/889  0/401  0/803  lae
0/921  0/421 0/954  0/217 0/974 01217 0/974 0/217 0/974 0/216 &> pw
0/873  0/594  0/784 0/602  0/783  0/610  0/687  0/602  0/095  0/979  Jwu
0/221  0/940  0/265 0/926  0/276  0/933  0/301  0/925  0/174 0917  ‘tu=e
0/074  0/991  0/089 0/985  0/067  0/991  0/087  0/985  0/119  0/978  wiss,mw
0/072  0/989  0/091  0/983  0/087  0/988  0/091  0/983  0/127  0/975  Jwu
0/121  0/976  0/112 0/962  0/083  0/979  0/123  0/962  0/231  0/933 Lo
0/082 0/982  0/178 0/953  0/312  0/930  0/143  0/953  0/167  0/970  wlsw
0/080  0/980  0/221 0/961  0/275  0/943  0/138  0/960  0/174  0/973  Jwu
0/265 0/936  0/693 0/818  0/804  0/753  0/673  0/818  0/376  0/873 Lo
07128  0/971 0/109  0/974 0/124 0/972 0/142 0/975 0/145 0/968 B>
0/051  0/991  0/050 0/992  0/041  0/999  0/054  0/992  0/131  0/967  Jwu
0/116  0/969 07115 0/970 0/165 0/948 0/101 0/970 0/114 0/971 ALY
0/089  0/987  0/085 0/988  0/083  0/991  0/091  0/988  0/083  0/984  wlssw
0/065 0/993  0/058 0/992  0/072  0/995  0/074  0/992  0/074  0/987  Jwu
07124 0/970 0/103  0/971 0/169 0/965 0/126 0/970 0/114 0/973 NASESN
0/197  0/931  0/289 0/902  0/321  0/898  0/397  0/902  0/267  0/906  wlspw
0/049  0/996  0/048 0/996  0/319  0/944  0/065  0/996  0/032  0/998  Jwu
0/301 0/927  0/621 0/814  0/629  0/798  0/578  0/814  0/439  0/836  lawee

WL

L*
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b*

AE

h*

C*

TSS

TA

RPI

pH
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Introduction: Hawthorn (Crataegus pinnatifida), belonging to the Rosaceae family, consists of small trees and
shrubs. The color of the ripe fruit varied from yellow, through green to red and on to dark purple. Most of the species
ripen their fruit in early to mid-autumn. Beneficial effects of hawthorn fruit extracts have been confirmed by various
studies. Pharmacological data showed that hawthorn fruit and its preparations enhance myocardial contraction and
conductivity, protect against ischemia. They have a sedative action, a protective effect against arrhythmia and increase
of coronary vessel flow. They have also positive effects on the cardiovascular system. Hawthorn is one of the most
widely consumed horticultural products, either in fresh or processed form. It is also an important component of many
processed food products because of its excellent flavor, attractive color and high content of many macro- and micro-
nutrients. Uncertain storage conditions lead to considerable quality loss in hawthorn fruits, which affect their consumer
acceptability. Properties such as color, firmness and moisture provide valuable information for the monitoring of quality
changes in postharvest fruits because of their reliability and rapid and easy measurement. These changes are
consequences of many biochemical and physiological processes that occur during fruit ripening, such as respiration and
transpiration. In addition, these changes depend on the external conditions to which the fruit is exposed. To estimate
changes in fruit quality as a function of storage conditions, the evolution of certain quality-indicative properties such as
color, firmness or weight can be used to provide related information on the quality grade of the product stored. Kinetic
models can be used as tools to describe quantitative physicochemical changes in foods during processing. Kinetic
models can be linear or non-linear forms of rate law equations. The rate process of food constituents is usually defined
by zero, first or second order kinetics.

Method and material: In this study, changes in physicochemical characteristics associated with fruit quality were
investigated during various hawthorn fruit storage conditions include: cold (1°C and RH=90%), refrigerator (10 °C and
RH=85%) and room conditions (25 °C and RH=60%). Color quality parameters (L*, a*, b*, C*, h* and 4E),
geometrical parameters, weight loss, firmness, total soluble solid (TSS), pH, titratable acidity (TA) and ripening index
(RPI) were the measured factors. Different mathematical models were successfully proposed and adjusted to represent
the change in physicochemical properties as a function of storage temperature. Among various kinetics model, five
models (Zero-order, First-order, Second-order, Fractional conversion and Weibull models) were fitted to experimental
data and model parameters in equations were determined by multiple regression analysis.

Result and discussion: Storage of hawthorn fruits at different temperature affected their color (L*, a*, b*, C*, h*
and 4E), geometrical, physical (weight loss, firmness) and chemical properties (TSS, pH, TA and RPI). Storage at all
conditions had significant impact on the physicochemical parameters analyzed (except some geometrical
characteristics). Significant alterations in hawthorn color, firmness and weight loss were observed. The firmness,
titratable acidity, pH, ripening index, color characteristics (except a* and C*) decreased while weight loss, total soluble
solid, a* and C* increased significantly (p<0.05). Hawthorn stored at low temperatures revealed a delay on quality
reduction reactions in terms of color, firmness and weight loss. The results indicated that the First-order and Weibull
kinetic models provided the best prediction of the changes in physicochemical parameters. The storage temperature
effect was successfully described by the Arrhenius law. Understanding the mechanisms in which these conditions affect
the quality changes processes is of great importance because it allows their appropriate modification to maintain quality
and maximize storage time. The outcomes of this study provide additional and useful information for hawthorn fruits
under various storage conditions.

Keywords: Hawthorn, Storage conditions, Kinetic modeling, Arrhenius model, Physicochemical characteristics.
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Introduction: Chocolate is a suspension of solid particles, including sugar, cocoa solids and milk
powder (depending on the chocolate type) in a continuous fat phase, namely cocoa butter or its substitutes.
The solid particles account for approximately 70% of chocolate with the fat constituting about 30%. Sugar
takes up nearly 40-50% of the total solid particles of chocolate, thus influencing its sweetness, particle size
distribution, rheological and sensory properties. It is also considered to be a bulking agent and a source of
energy which produces 394 kcal/100 g of refined sugar. Therefore, consumers are increasingly becoming
concerned with chocolate sugar and calorie content nowadays. This issue can be resolved by replacing sugar
with bulk (nutritive) sweeteners and/or dietary fibers. Bubbles are found in many food products, including
cakes, chocolates and beverages. Although they do not increase the food nutritional value, they change its
textural properties and mouthfeel. Bubbles are normally visible to the naked eye and their mean diameter
ranges from 0.05 to 3 mm. X-ray computed tomography is a 3D imaging technique which captures the
images of a sample cross-sections. It is used for the non-destructive visualization and characterization of
food microstructure. In this method, a series of radiographs of a sample are captured from different angles
to be utilized for the 3D reconstruction of the material microstructure.

Materials and methods: sugar was replaced with inulin: maltodextrin mixture at ratios of 25:75 (CH2),
50:50 (CH3) and 75:25 (CH4). Carbon dioxide was injected into the samples at 6 bar to produce aerated
chocolate. Using X-ray computed tomography, the images of the samples were captured and after
processing, the obtained images were segmented using the Chan-Vese method. The properties of bubbles
included total wvolume, diameter and surface to wvolume ratio. The crystallinity of the samples was
determined through X-ray diffraction. The hardness of the chocolate bars was measured using the puncture
test. The density of the aerated chocolates was also compared with that of the nonaerated ones.

Results and discussion: X-ray diffraction revealed that there were many strong peaks in the diffractogram of CHL,
which can be ascribed to the high degree of sugar crystallinity in addition to the impurities present in the commercial
sugar utilized in this study. In the case of the sugar-free samples, namely CH2, CH3 and CH4, two distinct peaks could
be seen at 20 of about 21° and 23.5°, both of which were much stronger and more defined in the scattering pattern of
CH3, demonstrating the more crystalline structure of this sample. It seems that inulin and maltodextrin have physically
interacted with each other or with the other ingredients of the chocolate, in particular CBS, which has been more
pronounced at the ratio of 50:50. The results of image segmentation showed that the Chan-Vese method, compared with
the adaptive thresholding one, was more able to segment the images, because this method does not depend on the image
gradient and is especially suitable for the objects with vague edges. The mean bubble diameter of CH1 was bigger than
that of the other samples, which could be due to its higher degree of crystallinity, because the crystalline structure of CH1
prevented the gas from being lost leading to the coalescence of smaller bubbles and the formation of bigger ones. In
addition, it was observed that the density of the aerated chocolate was higher than that of the unaerated one in all the
formulas as a portion of solid particles and fat was replaced with the gas. The results also demonstrated that the sugar-
free aerated samples were softer than the corresponding nonaerated ones. However, it was reversed in the case of CH1
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which could be ascribed to the presence of sugar in this sample, because in aerated products, solid particles, particularly
sugar, form a continuous skeleton and play the same role as fat does in nonaerated products.

Keywords: Inulin; Maltodextrin; X-ray computed tomography; X-ray diffraction; Chan-Vese; Hardness.
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Introduction: The impurities of the oil and its pigments are basically removed from the oil by physical adsorption
using an adsorbent during the bleaching process. The bleaching process involves the removal of pigments, impurities,
metals and oxidation products. Removal of these substances is essential in oil refining because it improves the stability,
appearance and sensory quality of the oil. Activated bleaching earth is the most commonly used adsorbent for purifying
and improving the color of fats and oils. The bleaching process of edible oils is important for producing light colored oils
with acceptable quality. The aim of this study was to evaluate the physical and chemical properties of soybean oil bleached
with bleaching earth containing increased amounts of aluminum and magnesium oxides.

Material and Methods: Bleaching earth was purchased from Kanisaz Jam Company. Degummed and neutralized
soybean oil was obtained from Behshahr Vegetable Oil Company. Different amounts of aluminum oxide and magnesium
oxide were added to commercial bleaching earth. Activation of the adsorbents was performed with hydrochloric acid and
oil bleached at 110°C for 30 min under vacuum by adding 2% of adsorbent containing different percentages of silica,
aluminum and magnesium oxides. A series of physical and chemical tests such as peroxide value, acid value, chlorophyll
content, carotenoid content, yellow and red colors and amounts of copper and iron were then carried out on the neutralized
and bleached oils according to the standard methods. All the experiments and/or measurements were carried out in
triplicate. Data were statistically analyzed using the Statistical Analysis System software package on replicated test data.
Analysis of variance was performed by application of an ANOVA procedure. Significant differences between the means
were determined using the Duncan multiple range test.

Result and Discussion: The results of this study showed that the examined adsorbents reduced the peroxide value to
98.9-96.3%. Application of the adsorbents containing 95% commercial bleaching earth - 5% aluminum oxide and 95%
commercial bleaching earth - 5% acidic aluminum oxide reduced the acid value by 33.33% and 26.66%, respectively.
The amount of chlorophyll in the control sample was 7.58 mg Pheophytin A/kg oil, which reduced 65.66% by using
adsorbent containing 90% commercial bleaching earth and 10% magnesium oxide and reached to 1.90 mg Pheophytin
A/kg. The amount of carotenoids in the control sample was 7.88 mg/kg. Using the adsorbent containing 90% commercial
bleaching earth and 10% magnesium oxide decreased carotenoids up to 93.40%. Adsorbents containing 95% commercial
bleaching earth and 5% aluminum oxide, 95% commercial bleaching earth and 5% magnesium oxide, 95% commercial
bleaching earth and 5% acidic magnesium oxide and commercial bleaching earth had the same effect on red color
reduction. Yellow color in the oil samples treated with commercial bleaching earth, adsorbent consisting of 90%
commercial bleaching earth - 10% aluminum oxide, and adsorbent containing 95% commercial bleaching earth - 5%
magnesium oxide was reduced and reached to 38, 50 and 50 Lovibond, respectively as compared to the control sample
with yellow color of 70.00 Lovibond. Copper and iron decreased 100% by using adsorbents containing 50% commercial
bleaching earth and 50% aluminum oxide or 50% commercial bleaching earth and 50% magnesium oxide.

According to our findings, the addition of aluminum and magnesium oxides to commercial bleaching earth was
effective in reduction of peroxide value, acid value, chlorophyll, carotenoid, red and yellow color, copper and iron. Also,
the results showed that the best adsorbent contain about 50% aluminum and magnesium oxides. Aluminum and
magnesium oxides can improve the performance of bleaching earths.

Keywords: Aluminum oxide, magnesium oxide, bleaching earth, bleaching, soybean oil
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Introduction: Hypertension is the result of angiotensin converting enzyme (ACE) activity in the vessel wall
membrane. This enzyme converts angiotensin | to angiotensin Il which results in vessel wall stiffness and an increase in
blood pressure. Inhibition of ACE activity is a therapy for hypertension. In addition to synthetic inhibitors, some bioactive
peptides (which are the products of protein proteolysis) have been identified as ACE inhibitors. Bread is a widely
consumed bakery product all over the world. During dough fermentation, yeast proteases hydrolyze wheat flour proteins
to prepare amino acid for cell growth. Natural cereal proteases are considered to be the other sources of protease.
Proteolysis produces peptides in dough, which are bake-stable and have physiological effects on human body. Soy protein
is a valuable plant protein, reported to be a source of peptides with ACE inhibitory activity and can be used to induce
diversity in peptide species during dough fermentation. In this study, a completely randomized factorial design was
created to evaluate the effect of the type of soy protein derivative, wheat flour substitution level and fermentation time on
the ACE inhibitory activity of dough bioactive peptides.

Materials and Methods: Wheat flour was substituted with 3 soy protein derivatives, including soy protein isolate,
extruded soy protein and soy protein hydrolysate at 5 and 10%. Moreover, fermentation time was adjusted at 30, 60 and
90 min. Dough aqueous extract was evaluated in terms of molecular weight distribution using SDS-PAGE technique. The
extract was then filtered through 3KDa membrane to separate short-chain peptides (theoretically <30 amino acids).
Peptide concentration was determined using UV absorbance difference. The peptide solution was tested for the degree of
hydrolysis based on OPA complexation reaction and ACE inhibition activity using FAPGG as the reaction substrate at
two peptide concentrations. The experiments were triplicated and data were analyzed by ANOVA and Fisher’s mean
comparison test using MINITAB software.

Results and Discussion: Based on the SDS-PAGE pattern, it was observed that samples had a high level of low
molecular weight peptides fraction were those enhanced with extruded soy proteins and soy protein hydrolysate. This
results indicated that the addition of soy protein derivatives led to a higher content of short-chain peptides compared with
wheat dough. The results also showed that all the examined variables, i.e. the type of protein, substitution degree and
fermentation time, significantly affected the degree of hydrolysis and ACE inhibition activity of the separated peptides.
The maximum degree of hydrolysis was observed in samples with soy protein hydrolysate- which was expected to have
greater peptides diversity. This might be the reason for the higher ACE inhibition activity observed for these samples.
Addition of Soy protein extrudate resulted in a higher degree of hydrolysis compared with soy protein isolate revealing
that the extrusion technique caused to increase the protein susceptibility to proteolysis during fermentation along with the
higher content of broken amino acid chains. The higher wheat flour substitution level resulted in a higher degree of
hydrolysis, while in the case of ACE inhibitory activity, it was not significant. Overall, longer fermentation time increase
the degree of hydrolysis, but led to lower ACE inhibition activity, probably due to active peptides hydrolysis. Wheat flour
itself had a high level of ACE inhibition activity at the shortest fermentation time, compared with composite flours, while
this activity was reduced at extended fermentation time. ICso was the highest for the samples containing soy protein
hydrolysate, surely a benefit from the initial proteolysis. In conclusion, the wheat flour substitution with 5% soy protein
hydrolysate substitution,would lead to reasonable ACE inhibition activity and is suggested for bread formulation with
hypertension lowering effect. It also needs more research to be done in order to evaluate substitution degrees lower than
5%, because it was observed that peptides diversity was more important than high hydrolysis degree. Overall, soy protein
extrusion enhanced proteolysis and short-chain peptides production during fermentation which is a better option compared
with isolated soy protein.

Keywords: Angiotensin Converting Enzyme, Bread, hydrolysate, Soy protein extrudate, Soy protein isolate
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Introduction: In recent years, legumes have been highly considered as a good source of protein, fibers, minerals and
other bioactive compounds in order to develop novel foods with improved nutritional properties. There is some evidence
that legume consumption reduces the risk of diabetes, cardiovascular disease and some cancers. Vicia faba has about
twice protein content as cereals and can be a good alternative to meat and protein-rich ingredients. It should also be noted
that the amount of insoluble fiber is higher than soluble fibers in legume. Vicia faba belongs to the Fabaceae family . Vicia
faba contains high protein (21-41% dry content of the bean), carbohydrates (51-68% dry content of the bean), fiber (5-
5.8%), B-vitamins and minerals. Recently, the protein function of Vicia faba, especially its protein isolate, has been
studied on a laboratory scale for use in food products, due to its good ability in hydration, solubility, emulsification,
viscosity, and foam and gel formation. Research has also shown that the protein in Vicia faba has better ability to emulsify
water and oil and foaming capacity and foam stability compared to bean and pea flour. The structural and functional
properties of the protein isolates and concentrates of legumes such as Vicia faba are strongly influenced by their
preparation, extraction and drying methods. One of the ways to improve extraction and optimization of protein properties
can be ultrasound and an enzymatic controlled hydrolysis. Due to the importance of dietary fiber, various methods have
been developed for their decomposition, many of which are very precise and special, some of which have high-purity
enzymes and selectively release oligosaccharides and polysaccharides containing dietary fiber. In this study, the
possibility of using ultrasound and limited enzymatic hydrolysis in order to produce value added product and increase the
extraction efficiency and improve the functional properties of protein and fiber of Vicia faba, were evaluated.

Materials and Methods: In this study, ultrasound and enzymatic hydrolysis were used to optimize extraction and
modify physicochemical properties of protein and fiber of VaciaFaba. The proteins were affected by ultrasound at 200,
300 and 400 W for 15, 25 and 35 minutes, and the Alcalase enzyme 2.4 LFG at 0.15, 0.3 and 0.45% doses were extracted
at 15, 25 and 35 minutes and the design of the treatments was done by Designer Express software. Solubility, oil
absorption capacity, emulsification and zeta potential of protein samples were measured. Vicia faba fiber extraction under
alkaline conditions was obtained from solutions of 0.0012, 0.012 and 0.12% sodium hydroxide until reaching pH 12, 11
and 10 and Termamy 2x enzyme was used for enzyme hydrolysis. Water retention capacity and rheological properties of
Vicia Faba fiber samples were investigated.

Results and Discussion: The results showed that the use of ultrasound and enzymatic hydrolysis had a positive effect
on solubility, oil absorption capacity and emulsion properties of the protein samples. Zeta potential was also negative for
all treatments, which indicates that the Vicia faba protein treatment solution contains more negative amino acids than
positive-loaded amino acids. Among the fiber samples of the ViciaFaba, a fiber sample with a pH of 10 had the highest
water retention capacity and G-level than the other two samples, indicating a more solid and elastic quality. Also, in all
fiber samples, increasing cutting speed reduced the viscosity and the samples showed a dilution action with cutting or
pseudoplastic.

Keywords: Viciafaba, extraction, protein, fiber.
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0/1173 2/94 33486/17 33486/17 1 A?
0/8360  0/045 514/78 514/78 1 B*
0/1084 3/11 35416/73 35416/73 1 c
CV% =30/77 R?=0/9155 Adj-R?=0/8394
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