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Introduction: Extruded snacks were among the most commercially successful extruded foods. Extrusion cooking
is the process extensively used for the production of snacks which are mainly produced from cereal flour or
starches. Extruded snacks are normally high in calories and fat with low content of protein, fiber, and perceived as
unhealthy food to many consumers. Several attempts to improve the nutritional profile of extruded starch by using food
by-products have been reported (Onwulata et al., 2001; Stojceska et al., 2008). Zizyphus jujube (Rhamnaceae) is
widely distributed in Iran and the fruit of this plant has gained wide attention in native herbal medicine for the treatment
of a broad range of disorders. Chemical analysis of the fruit has shown the presence of antioxidants. The high
consumption of low-value meals and malnutrition among the population, especially children and adolescents, is one of
the problems that exists today in society, Therefore, in this research, production of high-nutritional snack with jujube
flour was studied.

Materials and methods: Extrusion: In this study, a parallel twin-screw extruder (SAIXIN, model DS56, China)
was applied, screw diameter of 15 mm, die diameter of 3 mm, and extrusion temperature of 180°C. Central composite
statistical design was used to study the effect of feed moisture (12, 16, 18%), jujube flour addition (5, 10, 15%) and
screw speed (120, 150, 180 rpm) on physicochemical properties, texture and color of expanded extrudates based on
corn-wheat flour (50-50%). Bulk density was calculated using AACC (2000). The WSI of the dry solids regained
through the evaporation of the supernatant obtained from the water absorption test was calculated. Textural
measurement: The hardness of the extruded snacks was measured using Texture Analyzer (TAXT plus, England). The
cylinder steel probe (2 mm diameter) was set to move at a speed of 1 mm/s. The samples were punctured by the probe
to a distance of 8 mm. the color of samples was measured using an image processing technique (Lotfi Shirazi et al.,
2020). The color parameters L* (lightness), a*(redness), b*(yellowness) values of the samples were obtained. Response
surface methodology was applied for experimental data using a commercial statistical package, Design Expert (version
8.0) for the generation of response surface plot and statistical analysis of the experimental data. The second-order
polynomial model was selected to predict the optimal point of the responses.

Results & Discussion: Results showed that the addition of jujube flour independently increased the density 0.33,
hardness 35.73 N, solubility 42% and redness (a*) 3.41, and reduced the color brightness parameter (L*) 89.1 of the
samples. Similar fiber effects for pineapple pulp (Salani et al., 2014), a mixture of barley flour and grape pulp (Altan et
al., 2009) and beet fiber (Lue et al., 1994) has been observed. The reduction of bulk density in samples with increasing
screw speed is probably due to the starch gelatinization. When gelatinization of the starch material increased, the
volume of extruded product also increased giving low density to the samples (Hagenimana et al., 2006). The WSI is a
parameter which indicates the degradation of starch granules (Sharma et al., 2015). WSI decreased with increasing feed
moisture and increased with increasing jujube flour or screw speed. Increase in solubility of extruded products under
mild extrusion condition could result from dispersion of amylose and amylopectin molecules during gelatinization;
while, the formation of low molecular weight compounds under severe conditions (low moisture and high temperature)
is the main reason for an increase in flour solubility (Colonna et al., 1984). Color changing during extrusion process can
provide important information regarding the degree of browning and Maillard reaction, and also pigment degradation.
Increasing the feed moisture increased flour L* while it decreased the a* and AE of the final product. This is probably
due to the decrease in mass residence time inside the extruder which causes shorter residence time necessary for non-
enzymatic darkening (Lazou and Krokida, 2011). Texture is one of the most important sensory properties of extruded
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products in the development of snack products. Increasing the feed moisture and jujube flour increased hardness of
samples. This can be explained by the effect of fiber on cell wall thickness. However, the simultaneous effect of two
parameters of screw speed and jujube flour improved the properties of the snacks, by which the increase of the screw
speed may cause a decrease of the starch viscosity and then lead to extrudates with reduced hardness 1.79 N. Optimum
conditions for puffed snack production was found to be 13.19% feed moisture content, 6.30 % jujube flour, 122.2%

screw speed.

Keywords: Puffed snack, jujube, Extrusion, Dietetic.
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Introduction: Grains are important food sources for human diet because of high protein content. There are different
kinds of grains used as food worldwide. Today herbal proteins play an important role as food sources in societies.

Herbal protein sources are actually strategic points for improving national dietary all over the world. (Mashayekh et al,

2008). Food experts are becoming more open to Quinoa, because of high protein content, (Dallagnol et al., 2013). FAO

compares Quinoa grain with concentered milk powder considering high nutritional facts, and called grains as multi
vitamin (FAO, quinoa, 2011). According to scientific reports quinoa grain can be replaced with rice in national dietary
(Ferreira et al, 2015. Oelk et al., 1992). Quinoa originally cultivated in South America (barazil, Chile, Peru etc.) and
known as semi-cereals (Schoenlechner&Berghofe2010).Furthermore, Quinoa flour is a highly nutritional alternative to
feed animals as well as in the production of foods which are suitable for patients with celiac disease and gluten-sensitive
patient worldwide. (Dallagnol et al, 2013). From the technological point of view, functional properties hold an
important position, Water and oil absorption capacity, protein solubility, gelatinization capacity, foam ability and foam
stability are the most important functional properties. (Kaur and Singh, 2007. Ameri shahrabi, 1390). Functional
properties are affected by different parameters such as protein network structure, lipid, carbohydrate, temperature and
pH, respectively. (Alukoand Yada, 1995). This study proposed to investigate the physicochemical properties of Quinoa

flour of three different varieties and monitor the effect of pH on their functional characteristics

Materials and methods: three different variety of Quinoa grain, originated and cultivated in Peru, were used for
experiments, varieties were black (BLACK COLLANA), white (SALCEDO INIA) and red (PASANKALLA), respectively.
Grains were grind by 75 degree in mesh and refrigerated during storage. Carbohydrate, fat, ash, moisture content and
protein were measured by AACC, (2003) methods. Functional properties were also measured using scientific methods,
Owusu-Apenten, (2002), Kaur and Singh (2007) and customized Adebowale et al, (2005) method which used to
measure protein solubility, Water and oil absorption capacity, foam ability and foam stability, respectively. Emulsion
capacity and emulsion stability were measured using majzoobi et al, (2012) method.

Results and discussion: chemical properties are important in both technological and nutritional aspects, chemical
characteristics were observed and reported for three studied varieties. Protein solubility known as the first criteria in
protein functional properties (Asadpour et al., 2010), this parameter is influenced by pH and the least value were
observed in pH=4.5 (protein isoelectric point). Water and oil absorption capacity is one of the most important
characteristics in flours (Kinsella, 1979), this parameter is a physical phenomenon which is known as oil or water

confined in non-polar protein chains that is dependent on protein spatial shape. (Kinsella, 1979 ¢«Kaur and Singh, 2007 ¢

Trayunham et al., 2007) responses led to 1.285, 1.475 and 1.295 for white, red and black varieties, respectively. Foam
ability and foamstability, actually known as volume increase caused by fast stirring and usually results in convenient
rheological properties in products texture like ice cream and bread.this parameter refers to the ability of protein to make
stable foam aginst mechanical and Gravitational stresses and measured in a 90 min. period of time (Oladela &
Aina,2007) (Kinsella,1979). Least responses in this case were observed in pH=4.5 which is an isoelectric range of pH

for protein chains. Results were corresponded by responses of EI Nasri and El Tinay (2007), Lawal (2004), Taghizadeh
et al, (2017) and Asadpour et al (2010) about other semi-cereal grains. Last metered parameter was emulsifying ability
and emulsion stability, emulsifying in protein structure is an equilibrium between hydrophilic and hydrophobic parts of
protein and affected by alkaline range of pH (Ragab et al., 2003) this parameter is influenced by protein solubility
which is in the least measures in isoelectric point (Feizi et al., 2013). Results had shown that foam stability would
decrease during time passes. This may be due to the coupling of dispersed phase particles (oil droplets) over time.
Concerning the effect of pH on emulsion stability, the results showed that the stability values at alkaline pH were higher
than that of acidic pH, so that this stability at pH = 9 was significantly different from other pHs. Among the three

Dept. of Food Science and Technology, Ferdowsi University of Mashhad, I.R. Iran.
(*Corresponding Author Email: mtaghizadeh@um.ac.ir)
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varieties of quinoa, the amount of protein in the black variety (16.81%) was higher than the other varieties, which could
be further investigated as a potential protein source. In addition, results indicate functional properties are influenced by

pH, which means out of iso electric point, protein solubility increase and other fictional properties were improve
followed.

Key words: Quinoa grain, physicochemical properties, functional properties
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Introduction: Recently, the prevalence of diseases related to diabetes, hypertension, and obesity, due to high and
persistent consumption of sucrose is increasing rapidly. Concerns about the adverse effects of sugar consumptionon one
hand, and manufacturers and consumers attention for natural sweeteners to replace sugar, on the other hand, reveal that
innovative approaches are needed to help develop a healthy diet which prevents such diseases. Stevia can be introduced
as a good replacement for sucrose. Corchorus olitorius L. is a rich source of bioactive compounds such as protein, fiber,
vitamins, minerals, sterols, tocopherols, and carotenoids, which has significant antioxidant, antibacterial, antifungal,
antiviral, anti-inflammatory and anti-cancer properties. This study aimed to reduce the sugar level in Luz preparation
and produced a high nutritive product by using Corchorus olitorius.

Materials and methods: Materials used in Luz formulation consisted of isomalt, sorbitol, coconut powder,
pistachio powder, cardamom, cinnamon and chlorophyll, stevia, and Corchorus olitorius were supplied from Salamat-
gostaran arayan Co. All chemicals were from Merck Co. The formulations of Luz include sorbitol (29.68%), sugar
(25.85%), coconut powder (38.75%), cardamom (0.3%), cinnamon (0.26%) and chlorophyll (58.5%). 2) were selected,
and isomalt was used as filler. To produce Luz, the mixture of sorbitol and isomalt was heated to reach boiling
temperature and complete dissolution. After the heat treatment (126°C for 1h), the mixture was cooled to 40°C and the
other materials were added and mixed. The prepared samples were molded and placed at 15°C for 3 h. Moisture, ash,
protein, fat, and sugar were determined according to AACC standard numbers. The density was also determined
according to AACC standard number 54-21. Textural properties were determined using a texture analyzer. Atomic
Spectroscopic measurement of minerals was performed according to Devatkal et al. (2004). The color evaluation was
performed by the Image Processing method. In this study, the effects of Stevia replacement with sugar (0-100%),
Corchorus olitorius replacement with pistachio powder (0-100%) and cooking temperature (50-70°C) on physical and
textural properties (density, hardness) of Luz were investigated. Formulation optimization of enriched dietary Luz was
performed using Response Surface Method in the form of a central composite design with 6 central points and two
replications (0=2) in other locations. In optimum condition, the results of physicochemical, textural and color properties
were analyzed by SPSS software.

Results and discussion: The linear model was suggested for density changes, and independent effect of variables
(stevia replacement, Corchorus olitorius replacement, cooking temperature), interaction effect of Stevia and Corchorus
olitorius replacement, interaction effect of Corchorus olitorius replacement and cooking temperature, the quadratic
effect of Stevia replacement and the quadratic effect of cooking temperature were significant on density (P <0.05 or P
<0.001). The density of all treatments increased with increasing the levels of Stevia and Corchorus olitorius
replacement. An increase in density was observed with increasing cooking temperature. The interaction effect of
Corchorus olitorius and cooking temperature caused a significant (P<0.05), decrease in hardness. A reduction in the
level of stevia replacement resulted in a decrease in hardness. The optimum formulation of dietary Luz was introduced
containing 25% Stevia, 25% Corchorus olitorius and cooking temperature of 65°C, and 55% Stevia, 75% Corchorus
Olitorius and cooking temperature of 55°C. Overall, the nutritional value of dietary Luz containing Corchorus olitorius
was improved in terms of protein, ash, magnesium and calcium content. The total sugar content of the optimum samples
was significantly lower than the control. The textural characteristics of the optimum samples had not changed
significantly.

Keywords: Corchorus olitorius, Stevia, Physico-chemical properties, Dietary Luz, Optimizing
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Introduction: Fish is the most extremely perishable food products (Roiha et al, 2018) and its quality may be
affected by many elements (Garcia et al, 2015). The techniques used for the freezing and thawing processes play an
essential function in maintaining the quality of the frozen foods. If freezing and thawing processes are carried out
accurately, the quality of frozen fish will be near to fresh quality after thawing (Duygu and Umit, 2015). There are
various methods for thawing of frozen food products like still air thawing, air blast, refrigerator thawing, cold and warm
water thawing, warm salt-water thawing, static water thawing and a number of innovative approaches such as high
voltage electrostatic field (HVEF) thawing, ohmic, microwave, pressure-assisted, acoustic, radio frequency, infra-red
and high hydrostatic pressure thawing (Mousakhani-Ganjeh et al, 2015; Mousakhani-Ganjeh et al, 2016). During
Ohmic heating (OH), electrical energy is altered to thermal energy within a conductor by applying an alternative current
across the food product (Darvishi et al, 2013). The energy is approximately completely dispersed within the heated food
product (Shim et al, 2010). A large number of applications exists for ohmic treatments including heating, cooking,
thawing, blanching, evaporation, dehydration, pasteurization, fermentation and extraction (Athmaselvi et al, 2017;
Boldaji and Borghei, 2015).

Materials and methods: Tuna fish (Thunnus albacares) obtained from Esfahan Pegah Co., Isfahan, Iran and
transferred to the laboratory. The white fresh fish muscles were divided into cubes (3 x 3 x 3 cm?) and instantly frozen
at -30°C after vacuum packaging in polyethylene bags. The frozen samples kept at -18°C until the day of experiments.
The experimental apparatus of ohmic heating comprised of a power supply, an isolating variable transformer, power
analyzer and a microprocessor board. The ohmic cell was made of PTFE cylinder with two displacement stainless steel
electrodes. Temperature was measured with a K-type thermocouple. The electrical conductivity (o, mS/cm) of the brine
solutions was determined before thawing at 25°C. The electrical conductivity of fish minced paste was also measured at
4°C. In the present study, the tuna cubes (27 cm®) were thawed under constant ohmic power intensity (50 V) at three
different brine concentrations (0.3, 0.4 and 0.5 NaCl, %w/v) during three time intervals (0, 24 and 48 hours). The
parameters associated with the quality of tuna such as thawing time, thawing rate, thawing, cooking and total losses,
centrifugal loss, lipid oxidation, texture and color were investigated during OH thawing. Changes in the thawing,
cooking and total losses, WHC, texture, L*, a*, b* and color changes were studied as kinetic models.

Results and Discussion: Results showed that, thawing under immersion ohmic thawing significantly decreased the
thawing time of frozen tuna fish cubes. Suitable kinetic models with the highest regression coefficient described
dependent parameters. In addition, kinetic models were validated by R? and RMSE. Statistical analysis showed that the
interaction effects of two parameters (concentration * time) on thawing loss were significant (p=0.05). The lowest
thawing loss was observed at 0.3 and 0.5 %w/v NaCl immediately after thawing. The lowest cooking loss was seen at
highest brine concentration and the lowest total loss was observed at time zero after thawing (p=0.01). The WHC of
meat product is one of the most important factors affecting economical value and meat quality due to the weight change
during thawing. In this study, WHC increased by increasing the brine concentration. In addition, oxidation of lipids did
not occur, and TBA index did not differ significantly. This was probably due to the high speed of immersion ohmic
thawing. The highest shear force was related to the treated sample with the lowest brine concentration. The highest a*
was indicated immediately after thawing. Immersion ohmic thawing saved time and led to reducing the losses
parameters. In addition, WHC was maintained at the highest possible level. Fish and fishery products are very
perishable materials and no oxidation was observed during immersion ohmic thawing regarding the presence of NaCl,.

Keywords: Ohmic thawing, Kinetic model thawing, Tuna fish, Ohmic heating
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Introduction: It can be seen that in most studies published on low fat yogurt, the effects of fat substitutes or
process changes, including the homogenization process, have been considered separately. However, process changes,
especially changes in homogenization pressure, in addition to the effect on yogurt, has also an effective role on fat
substitutes such as hydrocolloids and can affect their functional characteristics. Therefore, in order to understand the
proper conditions of industrial production, it is necessary to study these changes simultaneously. Due to the importance
of low fat yogurt production, the effect of konjac gum, sage seed gum, homogenization rate and fat content on pH,
texture, and color of low-fat yogurt was investigated using mixture-process variable experiments and modeling the
properties obtained from this experimental method.

Materials and methods: To prepare low-fat yogurt, firstly, the cream of 40% fat was added to the milk with 0.05%
fat, sage seed gum, and konjac gum were added according to the design treatments and calculated by Pearson square
method. The preparation was then heated to 90 °C and cooled down to 45 °C. The starter was then added and incubated
in oven until reaching pH = 4.6. The yogurt was cooled down and dispersed in a 100 g cups of polyethylene. Texture
analyzer was used for combination of back extrusion and texture profile analysis (TPA) test. The evaluated parameters
were: hardness (N), cohesiveness, springiness, gumminess (N), chewiness (N), adhesiveness and adhesiveness force. pH

was measured according to AOAC official method NO. 981.12.

Results and discussions: The results showed that only the effect of fat content on the 99% level was significant on
the pH of the samples, while konjac, sage seed gum, and homogenization rate had no significant effect. By increasing
the fat content, the pH of the samples also significantly increased. It is likely that the increase in fat content will reduce
the metabolic activity of the starter bacteria and thus increase the pH of the samples. Also, when the fat content of the
samples was kept constant (1.75%), increasing the konjac gum and reducing the sage seed gum when the homogeneity
of the samples was between 0 and 1200 rpm, the hardness of the samples initially increased and then decreased. When
both gums were added at the same level, the hardness decreased indicating the high synergistic effect of these gums at
low homogeneity rates. The results of this study showed that only linear effect of fat in 99% level on the adhesiveness
force of samples was significant so that by increasing the fat content, the adhesiveness force of the samples increased.
Also, the results showed that with increasing the konjac gum and reducing the sage seed gum, the gumminess of the
samples first increased and then decreased. The most gumminess sample was in the conditions that both gums were
used at the same level, indicating the high synergistic effect of these gums on the gumminess of the samples. The results
of color measurement showed that only the linear effect of sage seed gum and the interaction effects of konjac gum-
sage seed gum, konjac-gum on homogenization rates of L* samples were significant, and with increasing the level of
konjac gum and reducing sage seed gum, L* samples decreased, but with increasing homogenization rates, L* samples
increased. In this research, minimization of the fat content and adhesiveness force and maximization of the hardness and
cohesiveness was considered as optimization aims. The optimum point calculated as 0.146% konjac gum, 0.053% sage
seed gum, 2.42% fat content and 12300 rpm homogenization rate. In this conditio, the responses were: pH=4.5,
hardness=3.25 N, adhesiveness force=0.815 N, cohesiveness 0.258 mm and L* 85/18. As a conclusion of this
investigation, it could be said that these types of models could be utilized in industries to optimizing the formulation of
such product, reducing the cost and increasing the acceptance.

Keywords: Konjac gum, Sage seed gum, Homogenization rate, Back extrusion test, Texture profile analysis, Low
fat stirred yogurt.
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Effect of different fractions of oleaster (Elaeagnus angustifolia) flour on gluten
free sponge cake propertie
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Introduction: Celiac is an autoimmune digestive disorder caused by the consumption of gluten and the only way of
treatment is consuming gluten free diet. Cake fortification due to its high consumption is pursuing by the bakery
industry and the application of dietary fibers is increasing due to its relation to human health.

In this research, the effect of adding different parts of oleaster (core powder, peel and flesh powder and whole
powder) at different concentrations (5, 10 and 20%), on physicochemical and sensory properties of gluten free cakes
were investigated. Flour structure, functional properties, unique taste, dietary fiber, minerals and phenolic content of
oleaster has made it a good ingredient in bakery products, yoghurt, ice cream, baby foods, chocolate and cookies.
Oleaster due to the high content of fiber and minerals could be used in preparing gluten free functional foods. Due to
the high demand for gluten free products for celiac patients, our goal was formulation optimization of gluten free cake
based on corn flour and oleaster.

Materials and methods: Corn flour (Tarkhineh, Tehran), sugar (Zarin Alborz), vanilla and baking powder (Bartar
Co.), egg (Telavang), sunflower oil (Ladan) and oleaster were purchased from a local shop in Ahvaz. After cleaning and
removing impurities of oleasters, peel, flesh and core were separated, grinded and passed through mesh no. 35. Samples
were kept in plastic bags at room temperature. Corn flour was partially (5, 10 and 20%) substituted with Powder of
core, peel, flesh and whole oleaster. Moisture, pH, fat, protein, fiber, specific volume, textural properties, color and
sensory properties of cakes were determined. Data were analyzed using a completely randomized design in SPSS and
graphs were plotted using Excel.

Results and discussion: Low nutritional value and low diversity of gluten free products are major problems for
celiac patients. Food scientists are trying to increase the nutritional value of such products through the addition of
functional ingredients. Results of the present research showed a significant effect of adding oleaster powder on the
physicochemical and sensory properties of free gluten cake samples. By increasing oleaster powder, moisture content of
cake samples was increased and the highest moisture content was seen in samples containing peel and flesh powder
which is due to presence of hygroscopic constituents like fibers and sugars. The addition of oleaster powders was
significantly increased ash of samples which is due to the higher mineral content of oleaster comparing to corn flour.
Evaluation of the browning index showed a significant effect of oleaster powder. Crust browning index increased by
increasing the powder level in all types of cake samples. The highest browning index was seen in samples containing
20% core powder and the lowest was in the control. The browning index increased because of a rising Maillard reaction
due to the higher amount of monosaccharides in oleaster powder. By increasing oleaster powder, firmness of samples
increased and the lowest and highest firmness was seen in samples containing peel and flesh and core powder
respectively. During storage time, by rising oleaster powder level, firmness increased. A significant increase of firmness
was due to decrement of volume and thickening air bubbles walls in cakes crumb. By increasing oleaster powder in
cakes, fat and protein content decreased and fiber increased. The lowest fat content was seen in samples containing 20%
core powder. Sensory evaluation of cakes approve that oleaster powder could be used as a functional ingredient in cake
formulations due to its nutritional and functional properties.

Keywords: Celiac, Gluten free cake, Corn flour, Oleaster flour.
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Introduction: There is a remarkable interest in developing natural antimicrobial compounds of essential oils and
plant extracts origin, due to the increase of bacterial resistance to common antibiotics. On the other hand, lipid oxidation
in raw or processed materials leads to food rancidity and deterioration. In this way, synthetic antioxidants such as butylated
hydroxytoluene (BHT) and butylated hydroxyanisole (BHA) are used to prolong the storage stability of food products.
Nevertheless, the toxicologists and nutritionists have documented the side effects and potential toxic effects of synthetic
antioxidants. Herbs contain a wide variety of phenolic compounds such as phenoalic acids, flavonoid, tannins and so forth.
These bioactive compounds could be therefore used as natural antioxidants and antimicrobial agents to suppress lipid
oxidation and food spoilage. In this context, Allium jesdianum extracts were obtained and their antioxidant and
antimicrobial activities were investigated.

Materials and methods: A. jesdianum was exposed to methanolic and aqueous maceration-based extraction methods
to extract its bioactive compounds with positive biological activity. The extraction yield, total phenolic compounds,
antioxidant activity (based on DPPH and ABTS radical scavenging activity), and antimicrobial activity (based on disc
diffusion agar, minimum inhibitory concentration, and minimum bactericidal concentration methods) of the methanolic
and aqueous extracts were evaluated and compared to each otherr.

Results and discussion: The methanolic extract of A. jesdianum had higher extraction yield of 7.1+£0.2% compared
to the aqueous extract with 4.6+0.28% extraction yield, mainly due to the ability of methanol to extract both nonpolar and
semi-polar compounds. The total phenolic compounds of the methanolic extract were also remarkably higher than the
aqueous counterpart (88.28% vs. 68.29% mg gallic acid/g dried extract), indicating that the solvent type plays a significant
role in extracting bioactive compounds. However, the aqueous extract was able to significantly scavenge DPPH and
ABTS radicals compared to the methanolic extract. This means that the presence of phenolic compounds is not the only
factor affecting the antioxidant activity of plant extracts. The bioactive extracts of A. jesdianum were able to suppress the
growth of or kill the examined bacteria P. aeruginosa, E. coli, E. aerogenes, L. innocua, and S. pyogenes; and this effect
was more pronounced in the methanolic extract. Therefore, A. jesdianum methanolic and aqueous extracts could be used
as natural preservatives to improve the oxidative stability of food products rich in unsaturated fatty acids, and to inhibit
the growth of spoilage and pathogenic microorganisms, treat infections, and increase the safety of food products.

Keywords: Allium jesdianum, Methanolic and agueous extract, Antioxidant activity, Antimicrobial activity, Phenolic
compounds.
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Introduction: Yogurt is one of the most popular dairy products, which has numerous health effects on human body.
Dietary fiber consumption is highly recommended. Fibers are highly hydrophilic and absorb water into the digestive
track, increase the volume of food and thereby facilitating excretion. These are some health benefits of these
compounds. Consumption of fiber-containing yogurt can be helpful for people who suffer from cardiovascular diseases,
hypertension, diabetes and obesity. Zucchini, as a vegetable, is a source of fibers and due to its health-promoting
effects, can be used in dairy products. The aim of this study is to evaluate the effects of different levels of dried zucchini
on stirred yogurt during storage.

Materials and Methods: The raw materials for the production of the functional yogurt were zucchini, milk, skim
milk powder, whey powder, hydrocolloids stabilizer compound and starter culture. Fresh zucchini was hot-air dried at
70 °C for 7 hours. Two forms of the dried zucchini (powder and granule) were added to fresh yogurt at levels of 0.7,
1.4, and 2%. The samples were then tested on days 1, 5, 10 and 15 for acidity (titration method), pH, texture stiffness
(back extrusion), syneresis, color (using image processing) and sensory properties, including color, taste, aroma,
consistency, mouthfeel and overall acceptance. The experiments were triplicated and analysis of variance was
performed using Minitab software at 95% confidence interval. For the significant variables, the means were compared
using LSD method. Graphs were drawn using MS-Excel.

Results and Discussion: The effects of zucchini form and level of addition, storage time and interaction of these
variables were significant (P<0.05) on the titratable acidity, pH and firmness. Over time, pH decreased and acidity
increased, which was related to the starter activity and acid production. Due to the use of stabilizer and whey protein, all
samples showed no syneresis. The firmness of the samples containing zucchini powder was higher than that of the
granule- (P<0.05). This might be related to the homogeneous structure of zucchini fiber, which increased water
absorption regarding its lower particle size. Firmness increased from day one to day five, due to the high water
absorption of hydrocolloids that bind to free water present in the yogurt structure. The presence of milk proteins and
whey protein concentrate in the yogurt formula enhanced crosslinking in the particle gel network, which resulted in a
stronger gel structure. During longer storage, firmness decreased from day 5 to day 10, probably was due to the
increased pH, which affects the proteins and polysaccharides interaction. The effects of the form and level of zucchini

and the interaction between these variables were significant (p <0.05) on the changes in L*, a*, and b*. The L* and a*

values which were higher in the samples containing zucchini granules than in the zucchini powder, most probably due
to the smaller particle sizes of the powder compared with the granules, causing the number of the powder particles per
unit volume to be larger and the powder-containing samples to become darker. In terms of the level of addition, L*
increased as the zucchini level rose to 1.4% and then declined to 2%. The sensory properties of all samples were
significantly affected by the storage time (P<0.05). With increase in the storage time, all the sensory scores increased.
The highest overall acceptance score belonged to the yogurt sample containing 1.4% granule on the 10th day of storage.
Overall, zucchini is a good candidate for yogurt fortification. This incorporation results in a greenish yogurt with more
health functionalities. The highest overall acceptance score was obtained for the yogurt containing 1.4% zucchini
granule on the 10th day of storage (best consumption date) and the results showed acceptable firmness for this sample.

Keywords: acidity, texture, sensory, yogurt, zucchini
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Evaluation and comparison of sensory, color, and rheological properties of low
fat cream containing Konjac gum by Principal component analysis (PCA) and
Partial least squares (PLS) regression
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Introduction: In recent years, with increasing public awareness about the harmful effect of fat consumption, demand
for low-fat dairy products has increased significantly. On the other hand, fat reduction reduces the rheological and sensory
properties of food, such as taste, flavor, texture and mouth feel. Therefore, it is difficult to produce a low-fat product with
the same characteristics of high-fat product. In order to imitate different functions of fat in low-fat foods, such as
consistency of the product, mouth feel, color, flavor and rheological properties should be considered. Fat substitutes are
macromolecules that are used to provide all or part of the fat functions in a food product and produce less calorie intake
than fat. Konjac is a neutral and polysaccharide hydrocolloid that is used as a gelling agent in traditional Asian foods due
to its high ability in absorbing water. In addition, it is one of the most viscous dietary fiber. The use of konjac in western
countries is expanding as a component in functional foods. Konjac can therefore be used as an appropriate substitute for
fat in dairy products such as cream, which in addition to reducing the amount of fat can maintain and even improve the
physical and other properties of the product. The purpose of this study was to produce low-fat cream with good nutritional
value, variety in formulation, as well as lower prices.

Materials and methods: Fresh cream of 30% fat and pasteurized milk were purchased from Razavi Dairy Company
and konjac gum was provided from Food Chem (China). First, the gum was mixed with the pasteurized milk at 45°C.
Then the mixture was added to the cream of 30% fat to reach the fat content of 18— 25%. The final mixture, after
homogenization in the different specified values of pressure, was pasteurized at 85°c for 15 min, and then packed in
polyethylene bottles and kept in the refrigerator (4°C) until theday of experiment. The effect of amounts of Kanjac gum
(0.2- 0.6), the amount of fat (18- 25%) and homogenization pressure (100- 200 bar) on the sensory, color, and rheological
characteristics of low-fat cream were investigated

Results and discussions: The results of evaluating the characteristics measured using the response surface
methodology indicated that the hardness, consistency, adhesiveness, b*, sensory score of texture, sensory score of aroma
and overall acceptance of samples significantly increased with an increasing homogenization pressure. Also increasing
fat content caused an increasing the adhesiveness, L*, b*, sensory score of taste, sensory score of aroma and total
acceptance of samples. Increasing the konjac gum content also increased hardness, consistency, adhesiveness, and sensory
score of texture. The distribution of responses in the principal component also showed that the instrumental measures like
hardness and consistency were close to the sensory score of texture of the samples. This proximity of these attributes
indicated that the properties measured by the panelists were approximately equivalent to the parameters which were
measured by instrumental methods. Also, the results of the correlation coefficient between sensory and instrumental
measurements showed that the highest correlation between hardness and sensory score of texture (a strong positive linear
relationship (0.774), and between the consistency and sensory score of texture (a strong positive linear relationship
(0.760)). Rheological and sensory properties in products such as cream, play an important role in the processing and
marketability of the product. In cream, these characteristics are mainly influenced by the method of production, the
amount of fat, and potential additives used. The results of this study showed that konjac gum as a hydrocolloid can be
used as a proper substitute for fat in the cream, and with suitable sensory, color and rheological properties. The results of
this study about the correlation between sensory properties and instrumental specification showed that the properties
measured by the panelists are approximately equivalent to the parameters measured by the instrumental methods.
Therefore, the results of instrumental methods in most cases can well predict the sensory properties of the cream and then
can be replaced it.

Keywords: Principal component analysis, Low fat cream, partial least squares regression, Konjac gum,
Homogenization pressure
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Introduction: Lipid oxidation is one of the most important factors affecting the loss of quality or the deterioration of
edible oils. This reaction is accompanied by the production of harmful compounds that may threaten consumer’s health.
Several parameters affect the severity of the oxidation reaction, among them temperature is one of the most important
parameter to consider. Lipid oxidation increase significantly with the increase of temperature, which drastically reduces
the length of the shelf life of the oils. Numerous methods have been used to postpone the oxidation of oils that one of the
most useful methods is the addition of antioxidants. Nowadays, natural antioxidants have been located in the hotspot of
attention from safety and sensory characteristics point of view. Sesamol as a valuable natural antioxidant may help to
provide healthy edible oils. The determination of thermal kinetic data and the evaluation of thermodynamic indices have
long been used to the better identify the mechanisms and the events caused by temperature elevation. Examining the
temperature and time variables together and merging these components could provide valuable information about the
environmental effects of foodstuffs. These parameters are particularly important for edible oils. Hence, the kinetic-thermal
information of the oils oxidation in the presence of sesamol may provide the valuable assistance in explaining the storage

conditions of various edible oils in the presence of this antioxidant.

Materials and methods: The sesamol's ability to quench free radicals was determined by DPPH test and at 517 nm.
The oil purification process was performed by adsorption column chromatography in order to eliminate minor components
that may be interfere with the oxidation reaction. The evaluation of the accelerated oxidation process in presence of
sesamol was carried out in a dry oven and through monitoring the accumulation of hydroperoxides (peroxide value) over
time at 60, 80 and 100 °C. The peroxide value was measured spectrophotometrically at 500 nm. The induction period of
oils oxidation was determined through two lines fitted on initiation and propagation steps of the oxidation curve. The rate
constants of the oils oxidation and sesamol consumption, the peroxide value corresponding to the length of induction
period (PVp), the minimum sesamol concentration to demonstrate the antioxidant activity and the oxidative stability time
of lipid systems at ambient temperature were also determined by oxidation kinetic data.

Results and discussions: The results of inhibitory test showed that the amount of sesamol required to inhibit 50
percent of the DPPH radicals is equal to 1 mM. The induction period of olive oil has reached to over 520 h in presence
of 0.01% sesamol at 60 °C, whereas sesame and canola oils were placed in the subsequent positions with nearly 330 and
325 h, respectively. The average extent of PV p (all sesamol concentrations) for two lipid systems i.e. sesame and canola
oils was close to each other and drastically higher from olive oil. This delocalization of the numbers suggests that the
PV is independent of the antioxidant concentration available and is affected by the fatty acids structure of oils. The effect
of temperature elevation on the rate constant of oxidation for different oils did not follow the same pattern, so that the
slope of increase of the rate constant for olive oil was very mild than to the other two oils. The results showed that the
increase in temperature has markedly increased the rate of sesamol consumption, so that unsaturated lipid systems have
undergone significant changes in this regard. Increasing the temperature increased the minimum concentration required
for the antioxidant activity of sesamol. This pattern was linear for olive oil and hyperbolic for sesame and canola oils.

Keywords: sesamol, kinetic, antioxidant activity, oils oxidation
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Introduction: Immunoglobin Y (IgY) or egg yolk antibodies have captured attention as substitutes for antibiotics
against the presence of disease-causing organisms (Thomsen et al., 2016; Li et al., 2015; Pereira et al., 2019).
Compared to mammalian IgG, IgY has several advantages including high yield, cost-effectiveness, and convenience (Li
et al., 2015). It has been reported that the use of IgY against Helicobacter pylori can be particularly useful for
prevention and treatment of diseases (Najdi et al., 2016). The growth inhibitory effect of IgY antibody is one of its
crucial features (Alfarouk et al., 2019), meaning that IgY antibody could be consumed daily with no health risks.
Therefore, daily consumption of 1gY requires a suitable host. The ice cream is the best choice for this proposed, because
this product is maintained at -18 C and ice cream composition has positive effect on the function of IgY. Therefore, we
develop a new product for the prevention and treatment of Helicobacter pylori.

Material and Methods: The Mueller-Hinton media was used for H. pylori growth. Then, 10° colonies of bacterium
were inactivated by formaldehyde methods. The 3 white leghorn chickens (Animal Science Department of Ferdowsi
University of Mashhad) of 16 weeks old were immunized by H. pylori and Freund’s complete adjuvant with an equal
volume. The reminder immunization was done two weeks later and using of Freund’s incomplete adjuvant for stage 2.
One week after the chickens received their last injection, their eggs were collected on a daily basis for eight weeks,
labeled and kept at 4 °C (Pauly et al., 2011). Extraction and purification of IgY antibody from egg yolk was done using
polyethylene glycol 6000 (PEG 6000) powder (Merck, Germany) according to Polson’s method (Pauly et al., 2011).
The IgY production wasverified by the SDS-PAGE and Bradford methods. The specific activity of IgY antibody against
H. pylori was examined by ELISA. The absorbance of each well was measured at 492 nm (Nasiri et al., 2016). The egg
yolk ice cream preparation contains IgY was prepared according to the method of Herald et al (2008). For estimation of
IgY shelf life in ice cream, the residual activity of IgY after freezing was measured by ELISA. The Sensory evaluation
of the egg yolk ice creams was conducted by 5-point hedonic scale through surveys to assess consumers’ level of
acceptance.

Results and Discussion: The purification of IgY using the SDS-PAGE method was verified correctly and the size
of heavy and light chains of IgY was estimated about 65 and 27 kDa. The IgY yield in samples was 11.46 mg/ml,
therefore, the high purity and yield of 1gY, it could be effectively used as an ideal antibody in the food industry. The
purification of IgY from egg yolk by PEG method is remarkably cost effective. The ELISA assay indicated binding of
IgY to H. pylori antigen that was fixed on plates. Also, the results revealed significant differences between the control
and treatment groups (P-value <0.001). The shelf life of IgY in ice cream showed that this product could be most
certainly used as bio-food. ELISA analysis confirmed that IgY could remain effective in ice cream for 3 months. The
activity of 1gY during this period decreased about 6%, which is insignificant. The sensory features of ice cream using
hedonic scale revealed that this product could be suitable for marketing, as no significant difference was found between
egg yolk and vanilla ice creams. Ice cream is considered as the best candidate for production of IgY bio-foods, as it
possesses the features needed to protect IgY and to increase efficiency of IgY activity. The optimum temperature for
protection of ice cream was -18 °C that is utterly suitable for IgY protection. Furthermore, ice cream is consumed while
cold and studies showed that IgY can remain active at temperatures of up to 80 °C and pasteurization process had no
effect on IgY activity (Horie et al., 2004). Jaradat et al (2000) reported that, 1gY activity was inhibited in presence of
carbohydrates (sucrose, lactose and trehalose). Therefore, here, we used freeze dried egg yolk to protect IgY.
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Consequently, ice-cream is an ideal candidate for transferring antibodies into human body, as the particular composition
of ice cream can properly protect IgY antibodies.

Keywords: Immunoglobin Y, Ice Cream, H. pylori, Inactive Immune System.
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4 1 65 1 10 SC
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7 1 25 60 276.8 T80:20
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10 1 75 60 68 SC
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12 1 75 1 134.7 T80:20
13 1 52.75 9.26 91.4276 T80
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16 1 75 1 300 T80
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18 1 25 30.5 300 T80
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24 1 25 1 10 T80:20
25 1 75 60 10 T20
26 1 50 38.17 155 T20
27 1 40.95159 1 174.0415 T20
28 1 75 1 300 T20
29 1 25 30.5 300 T80
30 1 47 1 300 T80:20
31 1 56.0709 54.1 300 T80:20
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Turbidity 60.00
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Interaction

PV(meaq/kg oil)
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PV(meq/kg oil)
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TBA(mg mad/kg)
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Introduction: Fish oil is an omega3 source, because it consists of a long chain polyunsaturated fatty acids
(PUFASs), namely Eicosapentaenoic acid (EPA, 20:5 n-3) and Docosahexaenoic acid (DHA, 22:6 n-3) that are essential
to all humans and provide multiple health benefits associated with brain development, cardiovascular disease,
circulatory disorders, immune dysfunction and inflammatory disorders. The human body cannot make omega3 fatty
acids on its own, so they must obtained from daily diet or supplements. Low uptake of this nutrient can cause serious
problems. Lipid oxidation of fish oil and other PUFA-rich foods is a serious problem that leads to loss of shelf-life,
consumer acceptability, nutritional value and functionality. On the other hands, omega3 cannot be incorporated into
many functional foods, due to their poor water-solubility, chemical instability and low bioavailability, so some ways
should be used to protect PUFAs such as microencapsulation and Nanoemulsion. The performance of low-energy
methods has become very popular due to the lack of expensive equipments and ease of production. In this research,
nanoemulsion of omega-3 fatty acids was prepared by spontaneous emulsification method using Iranian mentha
longifolia essential oils.

Material and methods: Fish oil was purchased from zahravi company comprised of 101 mg of EPA/g of oil, 148
mg of DHA/g oil, and 312 mg of total omega-3 PUFA/g of oil. Nonionic surfactants Tween 80 and Tween20 (Sigma
Aldrich, St. Louis, MO, USA) and Sodium caseinate (MP Biomedical LLC. (Solon, OH) were purchased from chemical
suppliers. Distilled and deionized water obtained from a water purification system (Milli-Q, Millipore, Darmstadt,
Germany) was used to prepare all emulsions. All other chemicals used in this study were either Sigma-Aldrich (St.
Louis, MO) or Fisher Scientific (Pittsburgh, PA). Iranian Shallot oil (penny royal oil) was purchased from magnolia
company (lran). The supplier reported the chemical composition as determined by gas chromatography-mass
spectroscopy instrument (GCMS-QP2010 SE, GAS, Shimadzu, Japan). Factor A contains the omega 3 percent (25 to 75
percent), factor B contains surfactant-to-oil ratio (SOR %), (10-300 percent), Factor ¢ contains surfactant type
(Tween20, Tween80, T80:T20 and caseinate sodium) and factor d contains storage time (1-60 days) to achieve optimal
production formula were selected. Physicochemical characteristics of Nanoemulsion including pH, peroxide value,
turbidity, creaming index, Das, span, antioxidant, brix, refractive index and TBA were studied and Optimization of
formula was performed by Response Surface Method (D-optimal design) The results were analyzed using design expert
software (verll).

Results and discussion: Preparation of Nanoemulsion based on Iranian mentha longifolia oil loaded with omega 3
fatty acids by a low energy emulsification technique to protect it was evaluated in this study. The initial size of the
droplets depended on surfactant type, surfactant concentration, storage time and omega3 concentration. Emulsions
made of the highest surfactant concentration produced the smallest droplet sizes and were physically stable. It was
found that the most important parameter effecting final emulsion responses was surfactant concentration. Our results
showed that oxidative stability could be improved by the increasing surfactant concentration, also Iranian mentha
longifolia antioxidant compounds were effective in reducing peroxide index and delaying oxidation. In all surfactants,
by increase omega3 content, antioxidant activity was decreased. Results showed that all four examined variables
affected the provided emulsion characteristics and the following conditions were obtained as optimum; storage time of
40 days, SOR %: 100, T80:T20 and omega 3 (29.31%). These nanoemulsions and essential oils can be applied to
prevent undesirable off flavor fish oil and can be applied to fortify food or beverage systems with omega3 fatty acids.

Key words: Nanoemulsion —Unsaturated fatty acids- Omega 3 —Spontaneous emulsification — Iranian Mentha
longifolia Essential Qil

1. PhD. graduated in Food science and technology, R&D manager at Azin Company.

2, 3. Professor and Associate professor, Food science and technology department, Urmia University.
4. MSc in Food science and technology, QC manager at Azin Company.

(*Corresponding Author Email: m.alizadeh@urmia.ac.ir)



Iranian Food Science and Technology

C ) 11
Research Journal s@ —
*, o %ﬂ’s@;

Vol. 17, No. 1, Apr. May. 2021, p. 173- 186 i s s

b aalio 3 OF gl Al Ol5me 2 5285 (B SU (wsz 3 0588 g1l 5o plS lie oot

OInl 18f bl g pole Gledirgly 4 pidd
‘VY’—‘AF-L’G ‘f” %0)‘-&&)5)5 ‘\ O)L&a:‘} AV J.l?

Jdylde g,

A K1C S PO R PR 9 E S B AR g T e 3

YRA/ ANV 1l )5 b
sS>

b il alie sla Sandyl mlo » s Slaby) g5 LI 5l & (gy5bar 39,00 sladies 13 )3 b Siwdy ()08 9 (ke 1 (Sl osed
Ol 4 dity Slg5 o &S Canwl (mno WSS S 28 il Jloyed s (glofng Cuodl | 3l word dily j5 dgng0 Calisee LS 5 le > 0yl (g p
e 505 o ) il 428l oS b e Dl 1 (B at 5 sl )3 ) (g b (35 yo3 5 cylabgn Lyl cdlible 390) Custe yolgi b yumne
Ban 53 53l Ghaggy gy0nl il 098 Blo ol I (Ses 1o byl 5 45 o Jas Loty T 3T o walje Jele S (lgias gl @l )3 39250 (8 55
T (0w 098 5 519% 0385 cgm sl Elgil) (515 g (005 1 9 90 (smil)d 0redin) SewMS Elgil Sl pel o0 g9 VA gl dlyo p3 08 JLio |y S
8 aslllan 3,90 Lwgry 008 392 31 BI85l (liee 2 (Ughiie 55,2 () U9y 93 U cpgd alya )3 A5 I8 gy 3)90 (8IS (e bl
Sl 4 S 1) (it B gy &l S ol anad slooged aSuso0 4 35 (B (e dly dasMe BB 536 w3 tegl cl @l c8)S
o983 (ljee «5)b5 lgil oo )3 08 gl el B ge 0903 5 () o5 heo NV FYEYE) (8 (e (o pir «SeaoMS 0508 Elgil (oo 3 30 s S pe
O (s5me 3 g5 Loguas gyl Elgl (leo ol 13 CES 1B 4b5)) 3y90 ld bl 8L e sy B i 1 2y gline O
(oot el Casddy 3y 0983 5| B e 02 teS” e 5> idgs (5 Shee Fo oy 3 OFE/F ol 3 1 p)S (oo YNV (08 30
o83 ojlas I (Jshiie (B9 b awalis )3 (alS 7V 95) glabas Mo B S5 a0 1) (8L sl o6 5,258 39 o 3 (L i ogad gyl (b,
il anlgd Cute wil wiyls 399 ndiges 1 oSl plie ;D Yoeme a5 Laoai¥T 3JUT 13 (S5 ol oaiiS” aldlae il ials p Yias! a8 a8 Bl
s s 4 1y 08l gl ysenl jlaliae yials (C18 § PSA slacdls I o jemestitul ¢ s yiogiol M il eslitul ¢ IS )sboas

3578 diwgyy Ao ye oged «uiBlS 1 gulS (sojlg

.

.(Buerge et al., 2003) cusl caliste galgs 3 ol YL G pas
Oby d)ly g ol ds )l olSiwd Gyl e o 4y 8
(_'j clale welw VO JIY cuslS jl am &S (goo0d 29d 0 5>
dpdise @iy oh S Cepe a4 g odes S 4 8
Ol 8l s> g B35 p (8l ke ol 3l . (Nawrot et al., 2003)
C.‘a.w la;l).w Jel 0)49_» €O uLJl LY uia.ub w&lf 9 Lg)l.wp
Gpne & (6950 & M dato s OLSE cpl (il (o)lden
5 ald S Siad il oo, Shes SYMBI g8y gl oyl
Brice and ) sgd 0 9o (S0y05losw aile ad cla g;lew

(Smith 2001

(Email: moeenfard @ferdowsi.um.ac.ir
DOI: 10.22067/ifstrj.v17i2.86410

J;...M bw\.uw}l_«\)

EVREF
whoed  Jsod b (0slS e VYY) ol
(HAS s c5)>m e 9 u.g.Jo .\.59]&1 s CgH10N4O2
90583 (sloails )3 o5 Cuwl Jgeo 2V JSUs0 (59 b 555 0
(sl ward (M glgil aile) (piBlS (gol> sla Suudsl 5 olie
ag 5 o 3l 038 o3l (yiman o (USUI g sloiuds
Ol polpw 33 (Brae o) (sl lsis 4 oS5 0l B
lwgio (Li et al., 2020; Nawrot et al., 2003) >4 aslus
Rl & Sl gy 0 53 585 50 il 4 p S o Vi ¢ B puae

09,5 55 (ggmmiily g byl i )lS (gemeild ¢ laliwl s =Y o ¥
gl (owgdyd oISl ¢(g5yaliS 0uSisly ( plie mlio g pole



VFer Cligem 8yl — (1205939 ) 0)lods Y ade (ol (2108 Lo g pole Sletdghy 4 yis \V¥

Dafouz et al., 2018;) cul oai plols )8 (lac]
o8 (gols olis dlge @85 5 09Me .(Hillebrand et al., 2012
Li) oge8 Camio Siluls wibe Sluls b o juises axile 3L siile
Go> @3 e jl s Sluls mile mlis o et al., 2020
o Sl OB hlew o 1 0eBE @ b 4SS Bpae )b
2 o8 Heas (Buerge et al., 2003) s’ o Wl le ol )
Sl dy sloy oyt aile [l (sloosi¥T (580l
ol 45) o328 5 e s5le LS 5 oipsy (PAH) " Siloy]
LS 5 ol @S0l g 03,8 alslis (s (u2BlS gVl polia
Reichert et al., 2018; Sadowska-) &S o axlge [t b )
Bl Caa A sbayogy 5S 14 (Rociek et al., 2014
Danish 2020; ) cuol eas 03 )5 & alizee sladiges | 28
5 psew ,lde leu U (Stamatis and Konstantinou 2013
0soil )90 s pslhe Cono g 2B L) gl laisedl
al M5 gy el el g bey ol 5 S ol 5158
Fyo i) bl @ Ghg) sy s )laisl pb) 5,28 by,
ol 505 (g5l o3lol e gy 5 03k (S5 el 9 550l
bty Il Sie (S Lo Yoo Jlo o b oyl ey oS
Sl jams g ogae 5| BT 283 pgews zl 5l 51 Anastassiades
U 5 ogMe (Anastassiades et al., 2003) 13,5  5yxe
§) Galis clooan YT 5T 5 ol el Uiy ol daiscsl
Sslogyl slogy)So)kn (2,8 poaw daigarsn dog)ls alox
5 he oo ol JloaVl g5 a9 il
bl (Kim et al., 2019) ol 43,5 1,5 oslitul 5y50 lage
s J b M SaS b Gan oS gl p 8
Ao 50 ol Hlgiw] o miel@aw 5 prwd IS Ale (slaSes
i) ol s pbl oile gl b olas 3Lk
3V e (S5 Sl 5 5 T slol (Jyid Sl 5 s sl
B cadbge b sl I sl dix Sslog)l slagy S'g)an pia
.(Sadowska-Rociek, Surma and Cie$lik 2014) cuwl o 035
298 (S gl 53 Bl Gljmecigy ool Jol i )3 14
b cdS daled )18 awyp 3j90 )5 b SedlS glgil 5l el
dloye )3 298 el (Bpas ogd (bxd a ) (8IS Ly
0ol Canle > 4 S (yhg) o 9 oe o3l imggy ul pgd
) ogad oyl ;I publS Gls bl ()] 55 ool 3,90 LS

7 Espresso type capsule

8 Iced coffee

9 Instant coffee

10 Polycyclic Aromatic Hydrocarbons (PAH)

11 Quick, Easy, Cheap, Effective, Rugged and Safe
(QUEChERS)

C)] Mo g Canl ogpd wily Sy oppend aslis ol
ol 3 ol Jlade g o Lo ogpd (Sdadsl CuasS il sl
Moy 0908 50 ] iglite S e g dl,lg £ g5 Ay Al 0908
- \C/'obgm 30 9 039 yulu w‘),o & rt’.wy) ogRd 4o "j Ol}.;.n
3 S (Mussatto et al., 2011) s)b I8 559 / 359 ANV
Lilo by Suudg plo b duglie )0 003 0,8 & yastio (sla Siie
dido b cov Gub 4 a5 cul o and gee o by (sl
(Gloess et al., 2013) 5> ;1,5 o )58 Kimyd L BaiS' B o
FB 36 0 Gl 2 38 Sds s )b @nly poegdle
ol puidlS e (VARF) o, Sen o Bell sidsys o)y o
Bell, Wetzel and ) 55 ynxio VY mglcup U 0 1 Sauds
Lile gasg glgil (Y4VY) o, 4 Sereshti .(Grand 1996
253y duliie (i8S (liee jlai 51 1) 0508 g 23y YsS 09ed sl>
a5y ) (VY HG/ML) 0983 Bl ccola 3l aw 3y L5 b ] gl
»lo 4> 51 (Sereshti and Samadi, 2014) cuily 8 pgd
8 adllae 3)50 0908 Sy gyl )3 1) (B Jlade J5 yisie
Candeias et al., 2009; Jeon et al., 2017; Jeon et ) wlools
Todpden) SadS glgil 5l wsl b Sisde jl ompms ciubs 55 pols
5 (gt 9 Barye 0983 5l oad agg Toud yild o Fge T ggul B
adlllas 5550 (g8 0508 {130 0508 & JgsS egu 00 El58) 5y
oK 5 Candeias Jio flpcdy Cul ol pbol s Hl,8
Candeias et al., ) 15,5 aslllas | g pussl 0508 glgil Ladd (Y1)
gyl 5l (YY) o) Ken 9 Gloess lis jsbas (2009
Jb o &Sl S5 4 p5Y 03505 (580310l ) 0l s 5 gu pussl
g izt slaghg) bog Al )3 1) ogrd p3ye il o)k pSl
oS dugllle 295 oo g )il )3 &5 (sloged
DI LS gwp 390 38 6% sl Glgie |y el
L lie gl jl) 8 B pne (oYU jlide a4y an g by (ko lgisay
i 5 56 by a1 S plsieas g 1y S5 ol o)l
S5l 235 A Sl (S5 3] bl iy oS 25
Sl 5 Slwylon Oluls bl )5 Oluy (MSB j»
o329 sobds 5 i) ol (baw ool wile ol il

1 Arabica Coffee

2 Robusta Coffee

3 Boiled coffee

4 French press coffee
5 Mocha coffee

6 Filtered coffee



VVO o 35535 o9y p36 (o 9 0948 1551 50 (B8 sl s [ ol 5 (S0 g 0 8 cyaze

Byl )3 93,5 Houe 0908 (gol yilid jlosal [pox Ol ples a5 Sl
S g2 (29

EXWO LIV
€85 )3 (Y oylasd) pogasie AL yild (55 0903 p )5 VYO
VY e (b o O oo Yor e bogd (Sady

Sy o gyl
o3lital 3,90 0385 4355 5 55 I 51 niges () 4g 4 425
Dy ol Sandbe gl s sl

Jlo s guo yomsl 0903
KWWY uL» u.élf )'I LS)""JGL‘"’ ' dlmdlqué 5

(JgansS) g sl 2508
il 5 53 43 il e slasip b g Sy gl
2+-20 (slos o (bl XN2100 KRUPS) jLuoged oliws b
Pl o sl e T+ 43 S o VL8 53,5 e a0
2 oged Jlade g pdaw > (318 i sl b JomuS don LA
‘0/~\ ‘F/” .)9..\> ).) k:,u“.;)_ié\{; 9 HF XN &9} LSLDJ#
YV g ey ly Llod 5l s s o8 OV DV S/ /4
S JgusS 339250 098 Al )3 239 liwgy) § Sy bl 8

("2l £95) gyl

S35 (Laoge) g arye bglsee) 0908 5 VI A (glgizea b 3l 0508
wegae jlwogd b glyinl g 15 o)l B ik 5l pegasee yild
8)5 plol

$29% 03R3
Y de g oad gyl s il (Ko e glgil bolse) oged ol
5 o e ol gl e V0 > ol e S

3yt BoRS

o508 s 5l p)S A w0riSay <85 Joallygied olul
Pl e Vo 53 (5503 2130 9 Syt dnsl S5 405598 0908 s9l>)
A5 bolste g5 4 g0l o 3y O

3 Espresso type coffee pod

)3 dusliio 390 5,25 (hoy 9 Jghiite gy 4 (B Sl )l
3)90 il Gl )3 (B Bl g 5,58 be) 5B B ed)S
g lpiedy gy o908 0)lac I jslaie (] 45,5 51,8 eslinl
P gy 5 b g9 el gl gl a5 ad oslasal Jaa

W8S B ey 2)98

L g, 9 dlge

OB D (ol prine olRDg)8 I alls Liwgy) 0skd )35
9 Okl Saely (soyolinl e Clgw e )l
LS Sy 5 Y(C18) oM JewdliS] 5 'PSA slasdls
Sl sl clil L) st oMo 505 oS
w2l 3 VWR 5,5 ) 55 GBS gileg S ax o L Jgilie 5 JLwDS
L5

S5 0908 £l
YV Ol (lgixe b caffea arabica aoys V- - ) Ko e og
L caffea robusta awsys V++) Lusssy 098 o (359 / 5jg o
S gyl axs car (Fig iy 2 YN Gl (i
&g AB)S )3 edlatul 3)90 045 jld 9 Bge csguil)d osdox
Yeomleo 50 yiog)Seo Bee <) Kaye ogd sly @lyd o5l
o9y Or v <) gy o (AF yiog Sy Yoo =¥ee N a9 S
Loy (AVe jiagySue VoomYoo VA yiog Sio YoomBeo 5V
Yoo &ogd p)S VD Caws b Suds cpl and ;0 0e alde

A caley O il e

Bl Dok

@ g osd bgle e Ol i Lo 0+ L ooged p)5 VI/VD
S AaB Y jlum 5.c8)8 )8 by el addy Ve Gl
20,8 L gy 5 ey el

Sl 3 2303
VO« g oid Ay (ol yd jluosyd ) 0583 538 p)S VV/YO
3 6)MSs aids ¥/ 5l aw s Ll o a pes Ol ) e
L e ob 5l lwoged (o318 gl ol HLid b 5B 9> ¢S >

Bg0 0908
Lg/uf R 4».70) ucya.’xa Lg)lS)Jaﬁ J>|D 09.9(.9' re)f \\/YQ
b oS 8 oyl gy ik g ord  Of tl e S0 L s

1 Primary and Secondary Amines (PSA)
2 Octadecyl silane (C18)



VFer Cligem 8yl — (1205939 ) 0)lods Y ade (ol (2108 Lo g pole Sletdghy 4 yis

\\74

Jolte (29 95,28 (o glPeiul g 93 (0 sglatess (2019
e g plgisas g 050 I slojlas ()8 Jsloxe 4l )
b ol o 0 L osed )30 p.5 oo B0+ cpslate (s A5 A
O3ee 8,5 138 Wgul ol olSiwd 53 ddBd Vo o &y g b bglses
b 4 Y > do] lad oyl oyl 31 st e Y/D 3 oyl

05 sl

39S 99y 4 Tl B!

S35 528 Uhey & a8 glgl o8 Jolye N S

ol odds o2l i s>

Jolio (g, 1 (315 ! yScius!

12558 (ol Jgloeo 51 olizsl gy s gy bawsss (u28lS oo
VeIE) 1 38 Jsloe sl o ) liia ity 0 (555l 1
Flishe Voo @ jhaie O L 4l dw gl e quly p)S
YL gy Sl o8 VAN 308 Joloea sl e -/ 5 (300
Voo oo 4y plade O b g 08 oS 5 JlodS Sl dpl 3 o
Jstows by 5 8Ll 0388 asbss 5 o VD & (s o

0Ly 1 oo 0+ o> 4y o> [ oz VA1) Jgilio 1]
Foor Copw b dado O Gaody 09) B cysSuw addd Vel o oAb
Jeonetal, ) cd,5 1,5 5JUT 5,50 g 00 jois il dids y yg

(pr5 ke ©

wgad 383
se)

'

ez o ooyl
Crelgles 0)

.

\.vbw' - '-"‘5:"" | ‘.)39)3 d

oo o als 13
(L:L_-i.‘ \+) JJ,...:!"J"

Sl gt 50958

(ks Y +)
|

ke V2D
|

v

o955

boylies aido \

'

3 () Sllsns s 09359
(5 2ol

S5

Loglses aids |

'

s30 ¥

(AL3> Y+ )aid

'

w9y 5B slulas

Gdishs ¥

'

(S shee YO) PSA 3535

(p,S ke YO C18

(5 et ¥O)

PSA 5459
(p S e YO)

O350 a

|

A

4235 \

;,.3; .b,.l.}ue

Beoos

(aiss \')A.E:S) PSPl o

Jagi Mo i
st 3\

Siltan
230 B

e 35
P LN

Jelowe b ymd s Vo e 4 il J
(o] gazma) e A0 ) Jpitnas]

3975 Rgy 4 Lwwgyy 090 8 las 51 bl gl Sl - JSW

1 Carrez solutions | & 11



VWY o 35535 o9y s36 (omwyp 9 0948 1951 50 (pidlS sl s [ o 510 g 0 8 cyaze

3075 P9y a1 el Bls e o3l 390 SO 5 UM 5u3lie g glgil -) Jgaa

a3l&wl 390 JY> 9 OBl S 5

EYOWess oS o oU lade
P e 0 > P J A B C D
PR Y+ mL + ¥ — -
o g
bl ! Ve mL - - + +
PSA Yo mg + + + +
Sl
C18 Yo mg - + - +

O ey gyl (58,5 L )3 5k 350 (Sl s,
5 %(LOD) Lasis jlde JBlis &bk Loy) como ¢ (R?)
s> ey b oo e F(LOQ) (s pSojlsl 5 ke Jilis
3 eslial hg)) Jghite gy cona I Glsebl jolateas (2L
O 85 48 (bl )90 B Bl 3 ()8 sl Jgle
Pl g odds s +/0 mg/mL clale b s lailiol Jelowe «jglaio
Loy 85 el )5 Glaslore SaS L wiges cul Sl 8
ey glyscinl jlan odel Cossas p2BlS Jlade s 5 objL
el Caoddy 3kl dges )3 BlS Ayl

Woals (g Lol Jalodi g 4y 525
d)LoT o9y 90 L b 9 SewdS slooged sosls )Jlj
slroged  pitls clale Sho duslio s 083 pbul glate
9 405 gy (585 5l o L) alale g3 (puil)ly Jelod 5l SIS
(S5 g sl 53,5 a5 )3 03 o0 3l o e 5
CSolee duslie (gl aSls 5> s o3kl A0 (g)l5 e pdaws )
aole S uibly Jebod by Sl 6yl slaoged > (8l clale
4 0983 Cumd (i85 a5 (y9 9 Coglitle s slasby) 4 x93 L)
d]).g W o.)l.é.}’.wl Z‘\a d)bu"’“" C.‘a.w ).) (uﬁ).;.a.n 39@ &9., 9 UT
LS g Jolite glypeinl (Bg) 93 ) (B Jlade (pS0ke dumlia
02 O9eil 3l M dunlie pedge Jolo 9> i aShl 4 drgs
odly . w)f 0y Hi: Ho=<p1 9 Ho: H1>H2 Lg[md.yb)é l; d)l"]
Gl o g 4555 05 ol e Gyl £ lasste &0,
S oslizal b Laylages 5 <6, plogl Minitab 16 33l Lawss

LS ey EXcel

4 Percentage of Recovery
5 Limit of Detection (LOD)
6 Limit of Quantification (LOQ)

0ylas il i ool L Y JSKs 55 4ol wlen oM jgboas
ot Sl ke D g 0sR8 )35 p5 e 00+ gl 3l gy oged
(il Sl b o iisiol) S5 2590 S 51 i oo Vo o ags
¢ro2 ool g 0 o dy o3ty IS s o sl 3 b ABLS] diges &
oo 3y Joia pile (18 ble Iy g 003 4L o)las 4,
(C18 §PSA S 55 L, PSA) il )5 Lo VO L ol s, 56
B 0yl 5l (e b 58yl 1005me 9 bglore o juiecldgu o
V) oo il Jbro b owle 3L s (M Gl 5 s,
A5 3 5 ead exl; ke Ve e 4 (e [
ool 3)50 y3dlde g ayuiio N Jod> ,> (Surma et al., 2017)
ool 00l S5 Ol b iy 4 adiged antd Ca

e (1S gileg S S by (i8IS (g 310 g orluslisd
Y(HPLC) Yb 1,550

o5 U osSnn 6 Gl & bl IS leg S 30T bl
b Ul s elidl (Y++q) o, Ken ¢ Candeias g, jl &l
L (cxl5 Merck Hitachi Elite LaChromatograph ) HPLC
yo gilw YO Job 4 LIChrOCART® RP-18 (slaygiw SaS
day oylae b g 5kl Jolore 5l pids e Ve lade .c8)S &g
309,550 <[YO) PTFE T g5 5l (Sipw sloyiid b 09,8 5lid Sl
38 w92 05518 51 Ul lalps s 5,5 (BlSgilesyS gt 4
YIA Jolee PH b Sl sl o] Jglome [ Jgilie Jolis S o
wolis o Y mL/min (b Ceyw oo [ o YOIFD)
o5l TWF g50 Jsb 1 T(DAD) 5555 ol b 5LulSsl sy
LYee po/mL clale b jole Jolro opiblS clale sl Cax
Sosloxe (g g 005 48 (o7 [ oz Qi) 1) Jlior]
Hg/ml_ 9 VOe Nev D YO dl_QA_L}.LC l) ‘)«.fﬁlg J)‘AJLM."
el Cawday 3905 5 pdaw ilie 55 3 likinl claclale

1 High Performance Liquid Chromatography (HPLC)
2 Polytetrafluoroethylene (PTFE)
3 Diod Array Detector (DAD)



VFer Cligem 8yl — (1205939 ) 0)lods Y ade (ol (2108 Lo g pole Sletdghy 4 yis \YA

.(Jeon et al., 2019) &S’ o aub 1) Lieh ol 5l Jols guls
Fujioka and Shibamoto ) 72V oLiL sopd lie jsba
U9l 550 wllls p 55 (Casal et al., 2000) %34 4 (2008
(YY) oL Kan o RiVElli g o1 plool aslllas ;5 sl 005
0955 LOQ 5 LOD (glys s sy «/NYY o /- YV Hg/ML p0le
Rivelli et al., ) ws Jolbs A/27% Sb3b dop uizmed L0D
5 il oy 55 3] sy ol 3| Sl ol IS ssbay (2007
e o gl b S0l b ety b6 lade Bl
ol odlaiwl 5 Joub b odgazme o Juols ydlds g atdly Jlosten
piY ol g sbl Jols slaoaly plply oyl )18 Slllas ol 4

casly aalgs 1) Jols zulis 350 5 gliad (gl

2983 £l 13 S (ljue

SedlS soged

2 08 Hlade cunl odid 03l HLS Y Joda 0 oS jsb ler
el Byl i G310 g 0903 jl 00 3o (slo Sy
Sl 5] 05 49 Ko 09t B8 e e Jlio (it
g0 0508 ;0 i o 5 oo FAAE VY 25 s Vo ¥FE Y 5l Liwgy,
3o xSin )3 glis & (P<+1+0) el aly talS Ko g5 5
Cunl 0 o)Ll wlie plo )3 Lwgy 5 ape o3 plee (18
Casal et al., 2000; Tfouni et al., 2014; Tfouni et al., )
Syl Slysean o plbol Clisiss b sy ol gols 14 (2012

AU o9, (B lis!

390 bl )3 Bl 5T can s 5y90 (B Sleg S g,
3350 b9y 55 B i 0y90 (o € g Como b 28 S 11 b))
Dygl walys aids O xeS Sloj yo 1y pdlS LT el ool
b YOV oo pg/mL ke odgae 5> Bl 4 5o IS guwly
4 LOQ g LOD (30 s (51554120 (o ey o g 035
ol g WD Aol Vo 9 ¥ fgh 4 JUiSiw s ) oolazul L
zlyseisl by Nidel Cawsay VY/A pg/mL ¢ ¥/ pg/mL sl
M bl dep lp Jod JB polie Jeas 4 pxie Joluie
5 gl canr Gog) ool DB Sk & (100 110)
Al e lS
56T gy LT oSl sl (sl ol (saialyd (g (i Litsl
caslio Ltaloj] byl cow (ols Lilojl Sy (gl o eslizl
Cold el Wl e e (somiayliie] ] ol ol s b ol
9355 )18 ool 3)90 LT ls w3 5 (bl oS 390
Dgyse sladdy (St LT (el by Sl il ol iy
ol Jsd B 5,8 (imgsy cnl 5 odlital 3,50 (b9, (ks el
(V++9) ol,Ker o Candeias .ol ol 428 (g,505l0l 4o 1,
U513 HPLC L 13818 U7 gl 1, Y+ ng/ML Jskeo LOD o
& 1y quls oLl asp Jlde (Y41) o)Kea g Jeon s S
aS 163,85 ANV Y idgs ol gl sel mly e, ik

liwgsy 9 Wty (gL 5 o0 dug o908 gl 43 (MO/L) cidlS Clalé - Jou

S5 coged

Ol 4 0948 Comnnd

(mg/L) opidls Clalé uSibo

Biwgs) —0apign 095
Bawg) — sl 3 0505
bwg) — 90 09053
e

viag/ve- mL
viog/ye- mL
viag/ye- mL
viag/ye- mL

AYY/+£ V[N B
YOO/ASE V+/.yEC
V- FF/00E YE[A0 A
YVAV/VSE Y- /00 3P

28 —odign 0305
B2 — gl 5 0508
By -Ug0 0585
o2y —od il 050

viag/ve. mL
viag/ve- mL
viag/ye- mL
vidg/ye- mL

FO/YVE Y/- v bB
FYO/VVE V/-APC
FANTYE YV/A-PA
FAABAE V/YALC

3 ol blxe g9 b Lwgyy 098 3l o And Sdwde pa I gxe BMB] S5ly etw ;0 (@D, ...) By (S claoged )
Lol Lwgsy b use 09,5 12 10 0948 &'y‘w’)‘-’w A3 Sl (A, B, )ﬁ)).: g y> o Sy 0908 b odds dups (sl Saudes

e T e R a
5 Sl wdnder cloosed ol 5l am ol sty g0 050
59 52 ) 5 ol A8)S JL8 (cam slras) )3 a0l il
zlyzel liel LY 5l (SO ad sasline bwsy o S ye di)ly
o gl el (b 015 Jlos 128 4 liign |y 5o 988 51 (il

L e L

DB jobay 55 cadMo cdnyd Vov s Loy il L Jg () ooy
oy 35 ke oS e Y0 0gdo g Bl (LI ey
3 o8l oYL clale as > (Angeloni et al., 2019)
Soilul elide o Sloj a5l )95 0983 sla Sy



\va

w3525 gy il o)y g 0t Elgil 50 (Bl Hladie fuad [y 0R 9 8 8 pane

4 S1aiS e aol ]y b g} gulis a5 (Angeloni et al., 2019)
Ggld5 Jg 355 s9uild plp dw Bgo (B (e o 35 )
Ragi 3 (Pe/0) a3 (B)IS Jblias (Sunde 93 cnl )3 )l
£ eo VIV JIFVA 6350000 53 yilid 0508 j3 (818" l5ue pusls
aS (YY) o) Ken ¢ Je0N suios guls b 48 ool cowds 2l p
5 -0VE) 15,5 (6pSojliil |y o0 il oged gl el iua
(Jeon et al., 2017) cuisb calles (i p p)S Juo
2 bt 8 e (5:0ke s S0 (] @S
O3l Hlade an ST canl S @ piY Ll ond edl ol VS
Sloi gl by i g oS e olide )3l Sandes (S 5
ol (olite gt 35 00 58 (wyp 3y90 xS 2 5 ke &5
VL (Lwgs) 9 )0) go 0908 2 ST e Jlto lgic & 5 sl
Fr SasS wlaglud > gz Jg B)b 1y 088 cbile Sk
b 0B 5l 58 plie 0alS Brme 90 gy S5 (e
2,5 ales bl wad yild wle glgl ple 4 o

0508 > )d b o i3l 35 1) GluS 5 gl sl dus py a8 2l
dgdee sl HLib CoT oad ans by Sdy cja By
& Coud g0 0508 43 428 430 39 ik .(Petracco, 2001)
Ol oie 4ol 5l cuns 1o O slod a4 g oo 1) oandes
il (Sl Wl e Ol (slod wunl dtay (ca> B S g0 jlu 0ged )
gl Olise p (g JB U Sl iz pn Gl ool 5 b
sude 8 4 (Albanese et al., 2009) cusly salgs 23K
BI8) (sl 0588 & s (3Isee N+ 53 5 oo V) g0 008
V3 p Sk ¥10) ou ks eged 5 (ke Ve 3 pS ke
ol oLl ;o (Gloess et al., 2013) wlaass jplo > (3l e
o9t > 35 OIS ellie plo 45 plailon (inen ol
&l el ol sl 25 land O g 0988 )353 (pslo o coddge
oy dwled oud yild oged ASle ol Suuby l ude 8K
O3 liee (V4NR) 4, Sen g Angeloni (Tfouni etal., 2014)
OB el ¥ i ]y (e 2 S (oo VIVY) B 90 0508 5
535 G (ke » pSuke -/0Y) gl od

3 140
l‘&j >
I 120 ,
4 ‘ .
~ 100
=2
3 so
‘%j 60 ‘ ) :
<
= 40
-~ &
__;" 20
2 ¢
—9.\.3__59; —d/a,...'p‘)ﬁ —a-\—f:)ll,\_é —a.\...__ﬁ‘»? -65”":")5 —a_‘...f:)ﬂ.._é —L,.a —‘.59.:
Ly by Lws Sy Sepe Sy Los) Spe

0902 £l9d1

g 090D 13l Sl Oylie ylowid o1l (‘_;’AM obxd 2 ,o)fg.gn) S 0903 lail 43 (B Jlude (pSlo —F S
(i sk 1) o il o 10+) 65 i g

oig gl Elgil oo () )3 S (0ol Ly 0505 1y i
355 a0 1y (3 g 2S5 ke) IS oo ilee sty S osed
Iy s o i 2y 5 5195 o388 Sl s 3l ol
W3 1yl
&2y €51 31 (5 €53 Jlogs 0b) gyl 5588 el
Lol 35 o] LMk 5 59459, 45 29500 Jladbes Lid )3 0303 45
OBl e imets cpl o 1V (Albanese et al., 2009) o oo
S poglan 85 5 allas 390 el o323} iline 5

S (sWhoged
(88 lie 2 098 A Sy U Sk (s skt &
Wbyl g 4 Woged 5 0dd ans I3l jloged ()b sl gy el
Videt 0 o5 shailer 8ad and Joame cuzp g oM
looged 5l (s ol ad 52 ol & ogrB s 90 oanlie
Ysore 003 ()15 (sloydg & Cunl S5 4 piY 98 LS
0Pl b g sl opde U aiian Loy g ape I byl
OB 35 g Al plgd Wilo (Sluogad dSuye oged jl Job>



VFer Cligem 8yl — (1205939 ) 0)lods Y ade (ol (2108 Lo g pole Sletdghy 4 yis A

3 2 ) 0908 3L Hlade (pizmen g 392 Lwgyy 9 Sy | (oglve 3534 1) 08 lje (it b £95 5 gyl 0988 sl yasedio
sl dngi BB (p )5V 2905 a0 b ls ol g Jloy gyl 0ged I yiiy a5 ol ol
&S (3h) gyl Mg sy ady 4 ond anyly cunle (85

LolRuigyd 43 39290 (5,1 (W 392 51 ol A 090 Elgil 45 (ME/L) (pdlS Clalé Sl - Joua
A 0D S ol chile Sle

) sl ol (mgiL)
(34) gow ool 2903 Y/-Ag /¥ mL VYV/YAE VS/vY 2
o5 g yne! Y/d g /f- mL AV ZaAVA
Y JgusS £y g/f- mL VeEV/EVE VYRS
Y JoueS o/+y g /¥ mL QYV/SY+ Y/avd
Y Jgmas o/+y g /¥ mL SAS[EAE Y/VA
£ JgunS Sy g /¥- mL VVOY/YAL Yoy
0 JomnS o/Na g /e mL VoAY/AYE VY/VY©
T JgwS o/vy g ¥+ mL SYS/FY+ a/a¥ ef
S98 ogr3 Y/~ g /6 mL OFF/VY+ 4/va 9
5y 890 AN« g/y¥e mL 08/ ¥+ £/¥Yh
Gl 09)5 sl 0508 Elgil o o e OS] Sby g 13 (a,b, ...) gy (o)l5 (slaged jo

60
50
40 : :

30

10

(Ol=d ;2 55 0,5 (Juo) (8l ,lads

(o goped Vg OJgud VpuS Tl mgupd Vg oo FlpuS oo

dg43 £lgil
JowsS (Jlo g by 31 0] gaw el 131 Cosl & )lie (yloid 5 031051 (B o (ylxid p 13 055 o) (5515 0908 Elgil 40 (dlS lade Y IS
(5 oo YE o) 3500 0508 o[ yid o 0+) (5598 09 (3l Shuo £+)

YO L1y oged (gol> oL o (V++q) ) Kea 4 Albanese (2013 JMae (gol> aS gy ol dugs Suye glgil 51 Loy gan puanl &Sy
buwgio jobay oylouid ya 8 e 9 10,8 gl il o o e e ilie Gladsd )0 Ak lwg) 4 Cauwd (gyeS (8K
togy) 9 Baye g ly cwiyas il o p p)S o ¥/00 5 V/A O oS b g 0588 1352 3l 00 Ad gus pl 0908 Elgil )3 (285

Slye 4 3ui>S oyl zuls J(Albanese et al., 2009) ol s Gloessetal., ) cusl oad 5)l353 olowd o 3 2,5 Lo £V JIF-



VAN e 3553 o9y p36 (omwyp g 0948 1531 50 (Bl Sl s [ ol 5K g 0 8 cpaxe

B> > gy ol 2H Sl & 59 Jghite (b 5l Jol 0lia
S 6500 S eom sl addllas 3550 diged I (B ar g B
> Sl Gun 31 a8l oyl il il ol 5l ol e
BB i oSl 29 anl50 (cwlio (g 5,28 (hgy Ml (B
S e Bl g 0ns Oy wis o j as e

Sly o g Wil 0308 38 S gy 3 sl
2 odlatwl (glys (B 310yl 03 g 5,8 ¢ dad LS 5 2 ocia]
sl e 5 oo sladay oglae I 315 5kes S slaisis)
3 2s)5) WPAH zl 5l cas Yaxs 45 canl I il
g9 b o)Ll i3 MBS polailen 93,0338 (b pw LS 5
Sadowska-Rociek, ) 18 oo slw] W3] WPAH 3JUT )5 2818
2 86 CdMs s 3 YO (sbed > (Surma and Cieslik 2014
YINA) Ol 5l yuds (YYIOMEIML L S39 / 559 YIOT) liasl ]
[ 539 yolae bloda, .(Vuon and Roach 2014) cul ( 5j9 / 59
Al-) Canl o (5))55 Y- MIML O s (28l M 55 oo
Gy oS bl s > (Maaieh and Flanagan 2002
ol gl ) iy 58 )5 el

(V+V¥) ol)sen o Sadowska-Rociek g  apolie guls
e il sl b gl 5l LPAH gl sl 48, jsboay .05 oanlie
Sadowska-Rociek, ) s 85 5l aae b6 Lisy gl sl 4
Shalmashi s> > alie jsba (Surma and Cieslik 2014
s 55Vl 0330 Sl ST 8l gl () oo 5
<)M .(Shalmashi and Golmohammad 2010) c.uils ol a
(YoV) ohlen 5 YU .ol O 5 st 55 o yidgianl jd opidlS
Polee yd YO glod o 1) bgwginl » pilS M
» L as"(Yu, Chow and Tan 2010) xs,8" i,155 +/Vavo g/kg
i stisil diaecls 5 (/Y GIMOL) (385 Jgo oi5 (53,5 o
sleodls g aales YY/Y mg/mL Jolee (+/YAS g/mL)
e 4 a5 o glas (Y4VF) K 4 Sadowska-Rociek
ol o 5| st il po dy nl sl (8 sl il 51 o3lizs
g U 5o b gols 0gd colitul M laie & s yisgial jl oS
bl 15 ool 818 o g 1S oo a1y 5o s gl
Moline Lo imggy > ©glds cpl (Jg 392 oyiginl )yl (S
3 OBl by gl Wlgs oo iglie gl oyl (P2 +/+0) dgu
il ol [T b agli > o sigiol ] Sl 93 b (ol
b bosn ¥l plo 2JUl Gan a5 485,90, o )3 24d dn g
P9 g Medatiy o gl 3,8 Bl S g,

2 S IEYYY) Cnl Lo imghs jl Jeols pdlie i
P9 S 5 35 9 0988 4 gy Dglie Cnm b Wlg5 o0 45 (i e
G0 ) alie s 9d Ayl Lo Glagh ) (Lwg 9 Kepe)
calls cilas Lo imgh b jo (Y4)1) oK 5 Angeloni
£35S o YN0 (50lie j5bods guo peusl lsl (8" (300 o5 590
Doy ki lo idgh | Juols juolie 5 a8 So] Cawdey sl oo
Sl 058 gy e Bpas (@l pas cpl BYs 5l (S
Angeloni et al., ) cuol dss opl 0 Slde obud S ans
8 0sedl 3390 58 Sy 03 Wiged Sy y5Sie Grid > (2019
sk 3 it 35 (ke » oS ke VF) o b o b
5«55 35 3 33 QIS (ks 0 pS ks /YY) Lo
B 235 (Lo VY JIYY olie 5 538,515 30T 350 (558 o583
« (Jeon et al., 2019) i Jobs o Juo Vor bxd oy
slaoged wilen il o bo ingh 5 Jols s odS Aol
8l e 5Sile s 1 ¥ SIS ) i ol gl « SIS
€8> i e pyas & Casl odd ()15 5 ol
elol Sbul 5 oiS lasl o 1y BaiS G by lS
Wgdeo Byae sy de 00 L ¥r SosS (laplnd )5 gyl
Y s b Bl ke oSk o blde ity ol s
clale bld 4 .l dpw 0908 axgi bl 5y50 0yl (o0l calid
gyl El9 L (g BB sl &gl 35 0508 i p)S e
2 055 YV b slio )3 3,00 0908 )3 2 3 .5 oo 0) o)
(GBd b p3 Gpae jlade (B)S Hla )3 L (Jg ol ogd ) 1
S BT e Js sl S ine gyl Llod I glis 4 31
0F b dunlio )3 3w 0508 53 oyloxid p p)S Lo VW) b o Lials

(oh o383 55 bxid 51 p.5 e

O3 g1yl 525528 gy U

SN i

il ol b gl Mo 31 oslizel i () ¥ S5
Mo b dwglie )3 (8 Bl 3 1) (V Joi I C 5 A S 5)
Ol el odd dwloe Jgliite b9y Lawg & a8 ol (Bl
26 il 5Tl b yiginl 050k Jobs gl 3b 03
I M 53 5205 (P2 +00) 5l oLt (B Bl 2y LB
@l Jl ol b ing )30 diej el )3 Glas Loy 3)Slos
g Jgliio o9 9 5,75 ) e (PS+/+0) joline BT SILy
b Bl 538 g bawgs (8 5l (2 LB ke &S (5y5bas
I Jols uolia wslizal 3300 IS 95 51 505 <8 5l olis gl
3 S T 3900 g A S SaS 4§25 g & gl



VFer Cligem 8yl — (1205939 ) 0)lods Y ade (ol (2108 Lo g pole Sletdghy 4 yis \AY

(&
21

Comad oalS VYV Caunsd i8S 7Y 0 ¥

L AusSiun I Cesyia

15 [
12
0

Acsy-ips  BosSp-jp Coy-jp8 Dosyp- S

[=2]

(ME/E) 00 (535 03151 (uidlS ,lade
w ©

IS ] il S 03l 390 (g,

(ME/g) 62l (g 35 53151 i3IS lade

(<

5

20 & Cond IS /Y o[£ &) Comad ialS 794/0¥
ol (yig, ol iy,

I I

15

10

5

0

Jylsia i) AcSp-;ps Cosp-ips

S !yl S 0dMiiunl 390 pig

g PSA sLodls il (& g v 5 cUglxe 4l w0 Jolie (wigy b dulio 45 (idlS 1 ySuian] jd S yids (W1 -£ JSWS
ol zl 50l 3 C18

) opl g ol Tams Sgul ouiS” Jols e PSA Ll
a2 3155 o Sy W]yl 5 G (gl dodid 11, oylac
Bgd o s gd> b 35 bplaogs] aile S, (o Heas )
oS ol Spghgrien 3l C18 lis 5 (Kim et al., 2019)
Codd i 4 by o abipd LSy Gl oy
wlroylac 4l logas (Sadowska-Rociek et al., 2014)
L;quA Au)f Ju‘yL;o ‘.))‘.) @2 UJ\JL )J.)LO.A aS 094‘5 a)La.c ke
B S 5 5 4251 plan ) o 45 S ol S 5
CPgrhed (iiSany &8 39y 00 Jleiol g2y (pl L 295 o0 g
2 ohg) bl (bl saog)S g (18l Jute slaog)S oy
Sl plesen odlaisl 39 ojlas I (428l v Bls 4 e (C18
2 oiSedl 5 bl s gl jeis ,> C18 4 PSA
559> aioo > (Galani et al., 2018) cuwl ous odlitwl (¢ juol
p>l3e Gl Bls Caa Ol K lgisd C18 o 3 )8 55
Reichert et al., ) s, @l 4 003 jd (2)B pgews T (clp

(2018

3 Bulk solution
4 Weak anion exchanger

il A

JC 5 A S 5) PSA Q3 5 (S5 sdliud shite ) ol
S D 5B S y) C18 5 PSA plosen 5,8 LIS 55 (V Jsds
o5l 88 5 adllan 3,90 (B (sSolal o () Jpie
t8lS Gl C18 ol 39581 coslizl 390 M g5 51 )06 ol
¥ U)ol il 7Y dgas e 4 (pmSke yebas |y diges ]
[00) b 5,158 ) olixe dslllas 3yg0 M g3 2 > ialS oyl (o
gl SoS L oad (S0 jlul (8K ie &5 o5 @ (p <
C18 4 PSA (cla Uil 5| lojan odlitl plSin 4 bl sl o
P9 4 0ab (5, 50jlul jlade I a8 VR 9 VY 250> 5> iy
Il 4 S G S oy g0 &S Cawl D & Y g ol
Olye 4293 Jolbs Cgllas 2ol U9 cule) o)lgon b S 4
2l ¥ miste Slgw @l doye > imgh cpl > Jbe
Ll pl & o jrie Slilgu (gjluSy Cuand )3 5 35 mat)lS
i dn Mo o b Il Lo 55 tals3l 11 .0 azb S s s
cails Al ol yan 4 1y olsecal 2ls S

(st 375 Sy > A{SPE) sal b il im 33
S g0 03zl Y(ASPE) o081y sel> 6 2l Sl 5l o)l (g5l
@ 3l 9 0,5 o0 Do Todgs Jslme 15 3 (53l ol o S
5 Cons slass Gy Elgil 5 SPE laygin oM slapiune glgl
(Varela-Martinez et al., 2020) 355 0 yoskw Abl,d aei )

1 Solid Phase Extraction (SPE)
2 Dispersive Solid Phase Extraction (dSPE)



VAY o 325535 o9y 336 (om0 9 0948 1951 50 (B8 sl s [ o y(S0 g 0 8 cyaze

&9 S J5aS gy el Sl Giagh nl 3 I A8
Olyeds j5 Uwg) o3 ojlas jl (8 Glo OS> 5 S
257 B 535 Sl 5 8.8 5 s 3,50 s s S,
) ilpd e > & s 35 8 B 53 )
b 088 e (C18 5 PSA L3l plojen Spae 5 i yisginl
25 UM g5 45 3l s U i sy bl alS 3 A
51 5 sl oo s 6 ) Jp s s 805 ol
Ko a1y Jials ol 0Ol g9 @eng (pl b gd jbolize coliul
Wlyd C18 Ldls 0,8 adlsl &S (soo0 a4 ol iulj8l (g)lolize
@ 0l ol kulpd &5 cudly Jlai 5 b ax ST oges s 1) Sl
Gis Iy polie OS5 o8 Jlo e 5 o sy sl sy

Sgs Bam cbl bk oy ials 4 yie wiS e

@‘b)-é 3 ,&@'"

S 5 o
G929y sladar Li> 0 b gads ozl Sl end
ol cpl 5wl daste olj oM olss b iz loS
S 0 plogrge lord oS5 P e ol Ul
08 slgize pols o )3 g o Bl 0508 4 DL Hlade &
010 lid 9 g0 Gguil B osndyr) SeudS Elgi jl pel oged £45 VA
9 5298 gl Elil) )b b (gey b oy 0908 jl 0 ans
b 5o chle &ygo @l 5 &) )18 Ggoil 2)90 (3 050
gl el 4 ot 0503 A4S 0975 > gl b (135 (lid o 5
Dl S oty 15 ales g 51> & (S gl i
L2392 (32508 35 0908 53 5 (i (L) g sl 0505 > (i8S
Aol )5 )5 adlln 3p90 s o 53 sk & o Jo 5
P ske WV ) e (o yidin Loy —oidig o928 Loguas SIS
syl Elgil Lilio j3 g Wb olaidl gda |y (i Jeo YO+

Mo owgdyd oSl Jlo coles  Jotue odimng (§uis
Cawl 0395 51355 1 (B4 WVV/Y)

Yoo e OF JIYO odgame jo 8 1 Jawgie yolie
g s 1y i) e

(sl b oged glgil )0k ke & (8 Hean > )b

gl IS 515 3939 o5 Hlade )3 S pgens ¢ roau YT JJUT )

&bo

Al-Maaieh, Ahmad, and Douglas R Flanagan. 2002. "Salt effects on caffeine solubility, distribution, and self-association."
Journal of pharmaceutical sciences 91(4):1000-1008.

Albanese, D., M. Di Matteo, M. Poiana, and S. Spagnamusso. 2009. "Espresso coffee (EC) by POD: Study of thermal
profile during extraction process and influence of water temperature on chemical—physical and sensorial properties.”
Food Research International 42(5-6):727-732.

Anastassiades, Michelangelo, Steven J Lehotay, Darinka Stajnbaher, and Frank J Schenck. 2003. "Fast and easy
multiresidue method employing acetonitrile extraction/partitioning and “dispersive solid-phase extraction” for the
determination of pesticide residues in produce.” Journal of AOAC international 86(2):412-431.

Angeloni, Giulia, Lorenzo Guerrini, Piernicola Masella, Maria Bellumori, Selvaggia Daluiso, Alessandro Parenti, and
Marzia Innocenti. 2019. "What kind of coffee do you drink, An investigation on effects of eight different extraction
methods.” Food Research International. 116:1327-1335.

Bell, Leonard N., Clinton R. Wetzel, and Alexandra N. Grand. 1996. "Caffeine content in coffee as influenced by grinding
and brewing techniques." Food Research International 29(8):785-789.

Brice, Carolyn, and Andrew Smith. 2001. "The effects of caffeine on simulated driving, subjective alertness and sustained
attention." Human Psychopharmacology: Clinical and Experimental 16(7):523-531.

Buerge, Ignaz J., Thomas Poiger, Markus D. Miller, and Hans-Rudolf Buser. 2003. "Caffeine, an Anthropogenic Marker
for Wastewater Contamination of Surface Waters." Environmental Science & Technology 37(4):691-700.

Candeias, Sara X., Eugenia Gallardo, and Ana C. Matos. 2009. "Caffeine Content of Retail Market Coffee in Portugal.”
Food Analytical Methods 2(4):251-256.

Casal, S., M. B. Oliveira, M. R. Alves, and M. A. Ferreira. 2000. "Discriminate analysis of roasted coffee varieties for
trigonelline, nicotinic acid, and caffeine content." Journal of Agricultural and Food Chemistry 48(8):3420-354.

Dafouz, Raquel, Neus Caceres, José Luis Rodriguez-Gil, Nicola Mastroianni, Miren Lopez de Alda, Damia Barcelo,
Angel Gil de Miguel, and Yolanda Valcarcel. 2018. "Does the presence of caffeine in the marine environment
represent an environmental risk? A regional and global study.” Science of the total environment 615:632-642.

Danish, Mohammed. 2020. "Application of date stone activated carbon for the removal of caffeine molecules from water."
Materials Today: Proceedings.

Fujioka, K., and T. Shibamoto. 2008. "Chlorogenic acid and caffeine contents in various commercial brewed coffees."
Food Chemistry 106(1):217-221.



VFer Cligem 8yl — (1205939 ) 0)lods Y ade (ol (2108 Lo g pole Sletdghy 4 yis \AY

Galani, Joseph H. Y., Michael Houbraken, Abukari Wumbei, Joseph F. Djeugap, Daniel Fotio, and Pieter Spanoghe.
2018. "Evaluation of 99 Pesticide Residues in Major Agricultural Products from the Western Highlands Zone of
Cameroon Using QUEChERS Method Extraction and LC-MS/MS and GC-ECD Analyses.” Foods 7(11):184.

Gloess, Alexia N., Barbara Schonbédchler, Babette Klopprogge, Lucio D"Ambrosio, Karin Chatelain, Annette Bongartz,
André Strittmatter, Markus Rast, and Chahan Yeretzian. 2013. "Comparison of nine common coffee extraction
methods: instrumental and sensory analysis." European Food Research and Technology 236(4):607-627.

Hillebrand, Olav, Karsten Nodler, Tobias Licha, Martin Sauter, and Tobias Geyer. 2012. "Caffeine as an indicator for the
quantification of untreated wastewater in karst systems." Water research 46(2):395-402.

Jeon, Jong-Sup, Han-Taek Kim, II-Hyung Jeong, Se-Ra Hong, Moon-Seog Oh, Kwang-Hee Park, Jae-Han Shim, and A.
M. Abd El-Aty. 2017. "Determination of chlorogenic acids and caffeine in homemade brewed coffee prepared under
various conditions." Journal of Chromatography B 1064:115-123.

Jeon, Jong-Sup, Han-Taek Kim, II-Hyung Jeong, Se-Ra Hong, Moon-Seog Oh, Mi-Hye Yoon, Jae-Han Shim, Ji Hoon
Jeong, and A. M. Abd EI-Aty. 2019. "Contents of chlorogenic acids and caffeine in various coffee-related products.”
Journal of Advanced Research 17:85-94.

Kim, Leesun, Danbi Lee, Hye-Kyung Cho, and Sung-Deuk Choi. 2019. "Review of the QUEChERS method for the
analysis of organic pollutants: Persistent organic pollutants, polycyclic aromatic hydrocarbons, and pharmaceuticals."
Trends in Environmental Analytical Chemistry 22:e00063.

Li, Shulan, Bingshu He, Jun Wang, Juan Liu, and Xianmin Hu. 2020. "Risks of caffeine residues in the environment:
Necessity for a targeted ecopharmacovigilance program.” Chemosphere 243:125343.

Mussatto, Solange I., Ercilia M. S. Machado, Silvia Martins, and José A. Teixeira. 2011. "Production, Composition, and
Application of Coffee and Its Industrial Residues.” Food and Bioprocess Technology 4(5):661-672.

Nawrot, P., S. Jordan, J. Eastwood, J. Rotstein, A. Hugenholtz, and M. Feeley. 2003. "Effects of caffeine on human
health.” Food Additives & Contaminants 20(1):1-30.

Petracco, M. 2001. "Technology IV: Beverage Preparation: Brewing Trends for the New Millennium.” Pp. 140-64 in
Coffee: Recent developments, edited by R. J. Clarke and O. G. Vitzthum. UK: Blackwell Sience.

Reichert, B., A. de Kok, I. R. Pizzutti, J. Scholten, C. D. Cardoso, and M. Spanjer. 2018. "Simultaneous determination of
117 pesticides and 30 mycotoxins in raw coffee, without clean-up, by LC-ESI-MS/MS analysis." Anal Chim Acta
1004:40-50.

Rivelli, Diogo Pineda, Vanessa Vitoriano da Silva, Cristina Dislich Ropke, Denise Varella Miranda, Rebeca Leite
Almeida, Tania Cristina Higashi Sawada, and Silvia Berlanga de Moraes Barros. 2007. "Simultaneous determination
of chlorogenic acid, caffeic acid and caffeine in hydroalcoholic and aqueous extracts of Ilex paraguariensis by HPLC
and correlation with antioxidant capacity of the extracts by DPPH&middot; reduction.” Revista Brasileira de Ciéncias
Farmacéuticas 43:215-522.

Sadowska-Rociek, Anna, Magdalena Surma, and Ewa Cieslik. 2014. "Comparison of different modifications on
QUECHhERS sample preparation method for PAHs determination in black, green, red and white tea." Environ Sci Pollut
Res Int 21(2):1326-1338.

Sereshti, Hassan, and Soheila Samadi. 2014. "A rapid and simple determination of caffeine in teas, coffees and eight
beverages." Food Chemistry 158:8-13.

Shalmashi, A, and F Golmohammad. 2010. "Solubility of caffeine in water, ethyl acetate, ethanol, carbon tetrachloride,
methanol, chloroform, dichloromethane, and acetone between 298 and 323 K." Latin American applied research
40(3):283.

Stamatis, Nikolaos K., and loannis K. Konstantinou. 2013. "Occurrence and removal of emerging pharmaceutical,
personal care compounds and caffeine tracer in municipal sewage treatment plant in Western Greece." Journal of
Environmental Science and Health, Part B 48(9):800-813.

Surma, Magdalena, Anna Sadowska-Rociek, Ewa Cieélik, and Katarzyna Sznajder-Katarzynska. 2017. "Optimization of
QUEChERS sample preparation method for acrylamide level determination in coffee and coffee substitutes.”
Microchemical Journal 131:98-102.

Tfouni, Silvia A. V., Larissa B. Carreiro, Camila R. A. Teles, Regina P. Z. Furlani, Katia M. V. A. B. Cipolli, and Ménica
C. R. Camargo. 2014. "Caffeine and chlorogenic acids intake from coffee brew: influence of roasting degree and
brewing procedure." International Journal of Food Science & Technology 49(3):747-752.

Tfouni, Silvia A. V., Camila S. Serrate, Larissa B. Carreiro, Monica C. R. Camargo, Camila R. A. Teles, Kétia M. V. A,
B. Cipolli, and Regina P. Z. Furlani. 2012. "Effect of roasting on chlorogenic acids, caffeine and polycyclic aromatic
hydrocarbons levels in two Coffea cultivars: Coffea arabica cv. Catuai Amarelo IAC-62 and Coffea canephora cv.
Apoatd IAC-2258." International Journal of Food Science & Technology 47(2):406-415.

Varela-Martinez, Diana A., Javier Gonzélez-Salamo, Miguel Angel Gonzalez-Curbelo, and Javier Hernandez-Borges.
2020. "Chapter 14 - Quick, Easy, Cheap, Effective, Rugged, and Safe (QUEChERS) Extraction." Pp. 399-437 in
Liquid-Phase Extraction, edited by Colin F. Poole: Elsevier.

Vuon, Quan V., and Paul D. Roach. 2014. "Caffeine in Green Tea: Its Removal and Isolation." Separation & Purification
Reviews 43:155-174.



VAD 3 5535 o9y 336 (o 9 0948 1531 50 (Bl Sl s [ ol 5K g 0 8 cyaxe

Yu, Zai Qun, Pui Shan Chow, and Reginald BH Tan. 2010. "Operating regions in cooling cocrystallization of caffeine
and glutaric acid in acetonitrile." Crystal growth & design 10(5):2382-2387.



Iranian Food Science and Technology ) ; ) CPRE Lo o
Research Journal f s olnl e pliuo g pole (Slelidyly 4 i
ty P

Vol. 17, No. 1, Apr. May. 2021, p. 173- 186 e LM AWV AS.p VB sl (529958 o) ke MY Al

Caffeine Determination in Various Types of Coffee Brews and Studying the
Effect of QUEChERS Method on Its Extraction Compare to Conventional
Approach

M. Moeenfard®, P. Khaloo Kermani, Sh. Jaldani, A, Sharif

Received: 2020.04.15
Accepted: 2020.05.16
JIntroduction: Coffee is the most important and popular beverage in the world. The main differences between coffee
and other beverages like tea is the variety of applied brewing techniques. Coffee is a complex chemical mixture of
compounds including, caffeine, as a natural alkaloid. Besides its beneficial effect including enhancement in mental
activity and alertness as well as improving the cognitive functioning, caffeine indicated adverse effects such as headache
and anxiety when it is consumed in higher quantity. In terms of chemical extraction, it can be also considered as an
interference when analyzing other pollutants, therefore, its removal from extract is of great interest. Therefore, the present
study was designated to investigate the caffeine content of 18 various coffee-related products. Furthermore, the effect of
two extraction techniques (QUEChERS and conventional) on caffeine removal from coffee extract was investigated.

Materials and Methods: Coffee brews including classical (boiled, French, moka and filtered coffees) and commercial
brews (various types of espresso as well as instant and iced coffees) were prepared using Robusta, Arabica coffee or
commercial powders. In conventional extraction approach, a 2.5 mL of coffee sample was treated with 0.1 mL each of
Carrez solutions | and 11 to clarify the sample. The total volume was brought to 50 mL by the addition of 10% methanol
(v/v). After centrifugation, the supernatant was filtered and analyzed using high-performance liquid chromatography
coupled with a diode array detector (HPLC-DAD) at 273 nm. In QUECHERS approach, the effect of extraction solvent
(acetonitrile and ethyl acetate) and sorbents (primary and secondary amines and, octadecyl silane) on caffeine removal
was investigated and was compared to conventional approach as reference method. The extraction and clean-up were
accomplished by two types of solvents and sorbents in the presence of sodium chloride and magnesium sulfate. Finally,
caffeine was determined using HPLC-DAD at 273 nm.

Results and Discussion: According to the results, the two coffee varieties (Arabica and Robusta) were clearly
separated by their caffeine contents as Robusta presented higher values in all classical brews. Among the classical brewing
techniques, the coffee with the highest content of caffeine was moka brewed from roasted Robusta coffee, with a mean
value of 1044 + 26 mg/L. The caffeine content was also determined per serving (cup size) to determine the actual content
received by consumers. Accordingly, among traditional brews the most caffeine-rich coffee was espresso type pod coffee,
with a mean value of 1371 + 16 mg/L, equivalent to 56 + 0.6 mg/40 mL of serving size. The lowest mean caffeine content
(13.4 mg /240 mL) was found in iced coffee. With regards to caffeine extraction, with recovery of 101%, the conventional
method was the most efficient approach for caffeine determination. Caffeine significantly reduced (around 20% compare
to conventional approach) when QUEChERS was used as extraction technique which could be valuable for analysis of
pesticides, which are usually present in small quantities in food samples like coffee. In general, the use of acetonitrile as
well as the simultaneous application of PSA and C18 resulted in a significant decrease in caffeine content of Robusta
coffee extract.

Here, different coffee brews were assessed and compared for their caffeine content (mg/mL and mg/serving).
Technical differences like coffee varieties, coffee/water ratio or method of brewing (pressurized, fusion, filtering, etc) led
to coffee brews with different caffeine profiles. Interestingly, despite the high concentration of caffeine in espresso types
brews, they provided moderate coffee in terms of caffeine content per cup. On the other hand, classical methods in
particular boiled, French and filtered Robusta coffee were rich in terms of caffeine per cup. When studying caffeine
extraction, the efficiency of conventional method was significantly superior to QUEChERS approach as caffeine
significantly reduced when QUEChERS was used as extraction method.

Keywords: Caffeine, Coffee, Arabica, Robusta, QUEChERS
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1 Monoacylglycerols (MAG)
2 Polyglycerol ester (PGE)
3 Slip Melting Point (SMP)
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1 Free Faty Acids (FFA)
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Production and evaluation of physicochemical and rheological properties of
monoacylglycerol and polyglycerol ester-based Oleogels as a low saturated
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Introduction: The solidification of edible oils via some techniques like hydrogenation is always accompanied by
an increase in the amounts of saturated fatty acids (SFA) and trans fatty acids (TFA). Such fatty acids play a crucial role
in cardiovascular diseases which put health of consumers at risk. Today, various techniques are applied to reduce the
amounts of SFA and TFA in fatty-based products. These techniques are including the blending of some fats,
esterification and recently oleogel system. In this study, some oleogel systems prepared by mixing monoacyleglycerol
(MAG) and polyglycerol ester (PGE) and adding to a mixture of 20% palm stearin oil and 80% rapeseed oil to decrease
saturation in shortening were studied.

Materials & Methods: This research was conducted to investigate the structuring effect of mono-acilglycerol (MAG)
and polyglycerol ester (PGE) to formulate some fatty-based product. For this purpose, various binary mixtures (VBM) of
PGE:MAG were added to base oils ( 80% Canola Oil and 20% Palmestearin Oil ) at concentrations of 3, 6 and 9 (wt %)
with ratios of 0:100, 20:80, 40:60, 60:40, 80:20, 100:0.

Result and Discussion: The results showed that saturated fatty acid (SFA), slip melting point (SMP) and solid fat
content (SFC) increased with an increase in the VBM of MAG. MAG did not affect peroxide value and the free fatty
acids. Rancimat test presents contradictory results. The rheological analysis revealed that G", G', G* and tan 4 of the base
oil were increased to 10° Pa. With proper plasticity and low SFA, MAG-based fats can be applicable in the production of
some fatty-based products like bakery margarine and all-purpose shortening.

Due to the necessity of reduction in SFA content and TFA content in fatty-based products, researchers and producers
have prompted to identify the applicable techniques for producing healthy fats. This study was set up in order to introduce
the structured fats with low-SFA/TFA suitable in the formulation of shortenings and margarine.

Keywords: Low-saturated Shortening, Oleogel, Monoacylglycerol, Polyglycerol ester, Physicochemical properties,
Rheological properties.
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Comparison of the effects of Qodume shirazi (Alyssum homolocarpum) and
Persian gums (Amygdalus scoparia) as fat replacer hydrocolloid on
physicochemical properties of low-fat table cream
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Introduction: Because of the relationship between fat intake and obesity and the incidence of cardiovascular
diseases, the demand for low-fat products has been increased. There are several methods to produce low fat products,
which one of these methods is the use of fat replacer. The present study was aimed to partial substitution of fat in table
cream by Qodume shirazi (Alyssum homolocarpum) and Persian (Amygdalus scoparia) gums.

Materials & Methods: The fat content of cream was decreased from 25% (in control sample) to 18% and 15%, and
each of these gums were added to the low-fat cream formulation in 0.2%, 0.3%, and 0.4% (w/w), separately to make 12
treatments. All samples were examined for physicochemical (including pH, acidity, dry matter, moisture, synersis, and
viscosity) and organoleptic (including color, aroma, taste, texture and overall acceptability) properties.

Results and Discussion: The results showed that the effect of type and amount of gums was significant for the pH,
acidity, dry matter, moisture, syneresis, and viscosity of produced samples (P<0.05). In both types of cream (with 15
and 18 percent fat), pH of treatment containing 0.4% Qodume gum (6.81) was significantly higher than control (6.69)
and other treatments (P<0.05). Moisture content of the control sample (68.7%) was lower than other treatments (73-
78.7%) but dry matter of the control sample (31.3%) was higher than other treatments (21.2-26.9%) and in both creams
containing 18% and 15% fat, the higher dry matter was devoted to sample containing 0.4% of Persian gum. The
viscosity of cream with 18% fat containing 0.4% Qodume shirazi gum (21915 cP) and Persian gum (21919 cP) was
significantly higher than the control sample (21507 cP) and other treatments. Moreover, syneresis of treatments with
18% fat containing 0.4% Qodume and Persian gums (0 ml), and also cream sample with 15% fat containing 0.4%
Qodume gum (0 ml) was not observed as in the control sample (P>0.05). Evaluation of sensory properties revealed that
the type of gums only had significant effect on color and the effects of cream type and amount of gums were mostly
significant on texture and overall acceptance. In general, low-fat cream with 18% fat containing 0.4% Qodume and
Persian gums had showed the best physicochemical and sensory results comparing to other treatments.

Key words: Fat replacer, Hydrocolloid, Low-fat table cream, Persian gum, Qodume shirazi gum

1. MSc Graduate, Department of Food Science & Technology, Shahr-e-Qods Branch, Islamic Azad University, Tehran,
Iran

2. Assistant Professor, Department of Food Science and Technology, Shahr-e-Qods Branch, Islamic Azad University,
Tehran, Iran

3. Quality Assurance Manager, Iran Dairy Industries Co. (Pegah)

(* Corresponding author: m.khani@qodsiau.ac.ir)



Contents

Effect of formulation and extrusion technique on technological properties of snack containing jujube flour
E. Milani, F. Shahidi, E. Ansarifar, M. Khalilian-Movahed, F. Salehipoor

Study on physicochemical properties of Quinoa flour of three different varieties and the effect of pH on
their functional characteristic

M. Taghizadeh, H. Akhoondzadeh, Z. Zamani

Optimization formulation of dietary Luz fortified with Stevia and Corchorus olitorius L. using response
surface methodology

M. J. Golieh, M. Goli

Evaluation and Modelling of Physicochemical Changes of Tuna Fish Using Immersion Ohmic Thawing
Method

S. Fattahi, N. Zamindar

The effect of konjac gum, sage seed gum, homogenization rate and fat content on pH, texture, and color of
low fat stirred yogurt

M. Najaf Najafi, H. R. Shateri, M. Kashaninejad

Effect of different fractions of oleaster (Elaeagnus angustifolia) flour on gluten free sponge cake propertie
N. Zangeneh, H. Barzegar, M. A. Mehrnia, M. Noshad, M.Hojjati

Evaluation of the effect of aqueous and methanolic extraction methods on the antioxidant and
antimicrobial characteristics of Allium jesdianum extract: in vitro study

M. Hojjati, B. Alizadeh Behbahani

Effect of adding zucchini (Cucurbita pepo) on the physico-chemical and sensory properties of stirred
yogurt during storage

M. Salami, M. Mehraban Sangatash, A. Ehtiati

Evaluation and comparison of sensory, color, and rheological properties of low fat cream containing
Konjac gum by Principal component analysis (PCA) and Partial least squares (PLS) regression

S. A. Mohammadi, M, Ghods Rohani, M. Najaf Najafi, M. Kashaninejad

The effects of temperature changes on the kinetic parameters of sesame, canola and olive oils in the
presence of sesamol

M. R. Toorani, R. Farhoosh, M. T. Golmakani, A. Sharifi

Production of Beneficial Ice Cream Containing Immunoglobulin Y against Helicobacter pylori

S. Sabahi, S. A. Mortazavi, M. R. Nassiri, K. Ghazvini, F. Shahidi

Optimization of Iranian mentha longifolia of nanoemulsion containing omega-3 fatty acids by Spontaneous
emulsification

N. Faraji, M. Alizadeh, H. Almasi, S. Pirsa, S. Faraji

Caffeine Determination in Various Types of Coffee Brews and Studying the Effect of QUEChERS Method
on Its Extraction Compare to Conventional Approach

M. Moeenfard, P. Khaloo Kermani, Sh. Jaldani, A, Sharif

Production and evaluation of physicochemical and rheological properties of monoacylglycerol and
polyglycerol ester-based Oleogels as a low saturated shortening

R. Mahjoub, V. Hakimzadeh, E. Ataye Salehi, J. Farmani

Comparison of the effects of Qodume shirazi (Alyssum homolocarpum) and Persian gums (Amygdalus
scoparia) as fat replacer hydrocolloid on physicochemical properties of low-fat table cream

R. Dakhteh, M.R. Khani, Sh. Dabiriyan

27

42

53

67

81

91

105

120

132

141

172

186

204

216



Iranian Food Science and Technology Research Journal

Vol. 17 No. 1 2021

Published by: Ferdowsi University of Mashhad

Executive Manager: Shahnoushi, N.

Editor-in-Chief: Tabatabaei yazdi, F

Editorial Board:
Mortazavi, Seyed A. Prof. in Food Microbiology and
Shahidi, F. Prof. in Food Microbiology
Habibi najafi, M. Prof. in Food Microbiology
Razavi, Seyed M. A. Prof. in Food Engineering
Kashaninejad, M. Prof. in Food Engineering
Khomeiri, M. Assoc. Prof. in Food Microbiology
Farhoosh, R. Prof. in Food Chemistry
Fazli Bazzaz, S. Prof. in Food Microbiology
Koocheki, A. Prof. in Food Technology
Mohebbi, M. Prof. in Food Engineering
Ghanbarzadeh, B. Prof. in Food Engineering
Alemzadeh, 1. Prof. in Food Biotechnology
Rajabzadeh, GH. Assoc. Prof. in Nanotechnology
Heydarpour, M. Assoc. Prof. in Food Microbiology
Ghoddusi, H. B. Assoc. Prof. in Food Microbiology
Khosravidarani, K. Prof. in Food Biotechnology
Abbaszadegan, M. Prof. in Food Microbiology
Mohammadifar, M. A. Assoc. Prof. in Food Engineering
Vosoughi, M. Prof. in Food Biotechnology

Printed by: Ferdowsi University of Mashhad Press, Iran.

Address: The Iranian Food Science & Technology Research Journal, Scientific Publication Office, Food

Science and Technology Department, Agriculture Faculty, Ferdowsi University of Mashhad, Iran.

P.O.BOX: 91775-1163

Phone: (98)511-8795618-20(321)

Fax: (98)511-8787430

E-Mail: ifstrj@um.ac.ir

Web Site: http://jm.um.ac.ir/index.php/food_tech/index

This journal is indexed in ISC, SID, and MAGIRAN.



Iranian Food Science and

\}ﬁ'\}_’.ﬁ rﬂ

ord ey Technology Research Journal

of Mashhad

ISSN:1735-4161

Contents

Effect of formulation and extrusion technique on technological properties of snack
CONTAININE FUTUDE FIOMIY s vieevss tas ineissns oo sonses suensasassasnonanssasrnssn s esriLesEsa0 ErasubAs AR 1 (04 RIBOE P marcat ot B sassasu HES VAR 11
E. Milani, F. Shahidi, E. Ansarifar, M. Khalilian-Movahed, F. Salehipoor

Study on physicochemical properties of Quinoa flour of three different varieties and the effect
of pH on their Tunclional CharacleriStiC i i iiaiiiiiiiaiiisiiiiiaveisassessiiasasasssssssssissssnsornsnasaasasanssssissssassnasn 27
M. Taghizadeh, H. Akhoondzadeh, Z. Zamani

Optimization formulation of dietary Luz fortified with Stevia and Corchorus olitorius
I using response Surface IMeth0d0l0SY o o s usssesssrsernssssrssssosssnsnsanssanssessenesssssesssansisessnss serssenconssnssssssnsasansss 42

M. J. Golieh, M. Goli

Evaluation and Modelling of Physicochemical Changes of Tuna Fish Using Immersion Ohmic
B by L L T e s e OO e R e 33
S. Fattahi, N. Zamindar

The effect of konjac gum, sage seed gum, homogenization rate and fat content on pH,
ety e ANt COlor Of O S Oty O TN eres s onsrens issncensunetetessarsmn carsreesssas sesstias evarary sunutonreensonsasssusCeatsan 67
M. Najaf Najafi, H. R. Shateri, M. Kashaninejad

g
-]
=
Y)
3
3
')
3
Y
5
|

Vosled Vil

Effect of different fractions of oleaster (Elacagnus angustifolia) flour on gluten free
CH LY T LU T M) o) 1y P o e e A e o S e o e A A S P e P 7 81
N. Zangeneh, H. Barzegar, M. A. Mehrnia, M. Noshad, M.Hojjati

Voo Jle

2021

Evaluation of the effect of aqueous and methanolic extraction methods on the antioxidant
and antimicrobial characteristics of Allium jesdianum extract: in vitro study 91
M. Hojjati, B. Alizadeh Behbahani

Effect of adding zucchini (Cucurbita pepo) on the physico-chemical and sensory properties of
SUITed VOSUEL AUIING STOTAEE i iiiiiviiiinvaisenmsarasmarnaoitsnersessessissinsiasusinisssssesssississiseassenaisassassscsncassaossasiinaansssings 105
M. Salami, M. Mehraban Sangatash, A. Ehtiati

Evaluation and comparison of sensory, color, and rheological properties of low fat cream

containing Konjac gum by Principal component analysis (PCA) and Partial

least squares (PLiS) TeoressiON (i i iiiiiiiorsaiiessniscisaiestssaassentasssssarassssisasnasssonsrssanaesisssassseasanss 120
S. A. Mohammadi, M, Ghods Rohani, M. Najaf Najafi, M. Kashaninejad

The effects of temperature changes on the Kinetic parameters of sesame, canola and olive
OIS I the PreseICe OF SCSATIIOL voiiecror e srusscesssunnasssnrsnsssnnrhsenensensessdssnassssssnsivsssnsssanss ssasersisshassensanssnassersensesns 132

M. R. Toorani, R. Farhoosh, M. T. Golmakani, A. Sharifi

Vol.17 No.1

Continue Content in cover

Iranian Food Science and Technology Research Journal




	جلد فارسی.pdf (p.1)
	Cover-17-1فارسی (1).pdf (p.2)
	content 17-1جلد فارسی.pdf (p.3-4)
	1.pdf (p.5-15)
	2.pdf (p.16-30)
	3.pdf (p.31-44)
	4.pdf (p.45-55)
	5.pdf (p.56-68)
	6.pdf (p.69-81)
	7.pdf (p.82-90)
	8.pdf (p.91-104)
	9.pdf (p.105-118)
	10.pdf (p.119-130)
	11.pdf (p.131-140)
	12.pdf (p.141-170)
	13.pdf (p.171-184)
	14.pdf (p.185-202)
	15.pdf (p.203-215)
	content 17-1لاتین.pdf (p.216)
	Cover-17-1 لاتین.pdf (p.217)
	جلد لاتین.pdf (p.218)

