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Sorkh variety with the use of color image processing

M. R. Golzarian®", M. Shamili?, O. Doosti Irani®, P. Azarkish*

Received: 2015.11.25
Accepted: 2016.03.13

Introduction: Machine vision, which uses image processing techniques, is a branch of artificial intelligence
that simulates human vision. These systems can be used for quality control, sorting and grading of agricultural
products. Unlike engineering materials, agricultural fruits are living tissues that continue living even after they
are harvested from trees or bushes. Therefore, the post-harvest process such as handling and packaging need to
be done such that they make the least damage to these products (Barchi et al., 2002). Combination of suitable
techniques and post-harvest management is required to bring down the waste loss in this supply chain. Fruits are
susceptible to receive mechanical damages during harvesting (either manually or mechanized), or in transport or
at the time of initial packaging. These damages may cause damage to the internal tissue of the fruit that
subsequently causes the internal substances of the damaged cell leave spread out. While eradicating the fruit, the
surrounding fruits are also affected negatively.Mangos are sensitive to mechanical and thermal sudden change

(Xing & Baerdemaker, 2005). Today, surface defect detection and grading of many fruits including mangos are
still performed in many cases with the help of trained workers which is time consuming and cost effective..
Image processing has been successfully used for measurement and calibration of products; it shows also a good
potential to be used for assessing the quality of products (Mata et al, 2012). There has been no or very little
research on the quality assessment of mangos based on the dark spots on the skin surface of mango fruits.The

aim of this study was to detect and identify surface damage in mangoes of Kelk-e Sorkh cultivar using digital
image processing as it has higher accuracy and processing speed as opposed to manual detection.

Materials and methods:Mango fruits were picked from a garden in Minab in Hormozgan province, in Iran.
Sixty samples were selected for imaging. These samples had black spots on the skin surface due to mechanical
damages received during harvesting and handling. The imaging was performed in a homogenously controlled
lighting condition(in an imaging box)against a blue sheet as background and at 24°C and 22% RH. The images
were taken in visible range with a Nikon Coolpix P510 digital camera (Nikon Inc, Japan) of 4928 x 3264
dimensions (16.1 MP resolution). Considering the camera lens’s focal length, the samples were placed 20 cm
under the camera’s lens to be in camera’s field of view. The taken images were read and analyzed in Matlab (Ver
2011a, Mathworks Inc, US). The quality of segmentation process, which is an important step in image
processing project, affects the quality of information extracted from the objects or regions of interest (ROISs) in
the next steps. The images of mangos were segmented from the background using thresholding of the high
contrast images of red and blue difference. The optimum threshold value was obtained to be 0.3. Then, the
affected and healthy regions of mangos were specified manually in each image. Then, the color features in two
L*a*b* and RGB and HSI color models were extracted from each region on the sample surface.

Results and discussion: The statistical analysis of these features showed that the accuracies for detecting the
surface defects on mangos were 90% and 91.6% using the color factor of G and 0.16*G/0.5R in RGB color
space, respectively. However, from the a* data, only 56 samples were correctly classified as damaged. This
showed the classification accuracy of 93.33% using this color parameter. The accuracy reached to 100% when
the two color parameters of a* and L* was used as an integrated color parameter of 0.16*L-a*. In L*a*b* color
space, the influence of ambient light on the color of samples is trivial and much less than that on RGB. This can
be the reason for higher classification error when R, G and B color components, which might be due to non-
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uniform lighting and the existence of highly bright or highly dark points on the surface of samples. According to
USDA standard, the ratio of the size of defect region to the size of whole fruit can be used as an indicator for
grading mangos (USDA, 2006). In this research, the k-means clustering was used to group the mangos based on
their defect region size. The results showed that the mangos could be classified into three categories of grade 1,
with the defect size of less than 5% of the total area, grade 2: when the defect region size was between 5 and
15% and grade 3: when the defect area size was more than 15% and less than 25%. By K-means clustering, the
samples were grouped in two clusters. The cut-off point between two clusters was found from the ROC curve to
be 3.11. The parameter of ROC area was equal to unity, which indicated the high discrimination capability of the
clustering model.

Conclusion: In this research, after assessing several color factors and their combinations, four color
components of a*, green (G), 2G/R and L*-0.16a* were selected and used for classifying mechanically defected
mangos and the results were promising. The results of this research and similar ones can provide helpful
recommendations in grading mangos considering the higher capability of Hormozgan province in Iran for
producing mangos for fresh consumption, being used in high-quality domestic market, being exported to global
markets.

Keywords: Image processing, Surface defects, Mechanical damages, Color images, Mango
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Introduction: There are two types of Japanese persimmon (Diospyros kaki Thunb.), astringent and non-
astringent, based on the degree of astringent taste at maturity state. Fruits of either type are strongly astringent
when small and immature, but non-astringent type loses its astringency during development on the tree, still with
firm flesh. However, the astringent type keeps its astringency and is inedible even when fully colored. It loses its
astringency when becomes over-ripe with extremely soft flesh. At this stage, the fruits are usually over ripe with
poor quality. Astringency in persimmon is caused by soluble tannins present in the fruit flesh. One mechanism
useful in artificial removal of astringency from persimmon fruit is condensation or polymerization of soluble
tannins into insoluble non-astringent forms, by acetaldehyde, which is being produced in the fruit flesh during
different treatments. Acetaldehyde accumulates in the fruit flesh during its exposure to ethanol vapor or high
level of carbon dioxide (CO,) gas, Hence, constant temperature and short duration (CTSD) is the preferred
method of CO, treatment used to remove astringency of persimmon fruit. It involves holding the fruits in >95%
carbon dioxide atmosphere for a short duration at constant temperature of 20-30°C then transferring to normal
atmosphere. However using CO, treatment as gas form is expensive and needs special equipment. However,
solid CO, (dry ice) is easily available in Iran with low price. It release CO, gas and can be used for removing
astringency in persimmon fruit. The response of persimmon to de-astringent treatment depends on the cultivar.
In this study two persimmon cultivars namely: ”Karaj” and “Japanese” were harvested at maturity (full coloring)
stage and treated with dry ice and ethanol vapor to remove astringency and the quality of treated fruits were
evaluated.

Materials and methods: Astringent persimmon fruits cvs ‘Karaj” and ‘Japanese’ were harvested at maturity
stage and transported immediately to the Department of Horticulture Science, University of Shahed and treated
with either ethanol or dry ice. Both ethanol and dry ice treatmenttreatments were applied in low-density
polyethylene bags with 0.05 mm thickness and polyethylene container with 3 mm thickness. In the polyethylene
container, dry ice was applied at amounts of 3, 5 and 7% per kilograms of fruit and in the polyethylene bags dry
ice was applied at amount of 0.16, 0.25 and 0.33 per kilogerams of fruits. For ethanol treatment, in both
polyethylene bag and polyethylene container, 10 ml of 36% ethanol per kilogram of fruit was sprayed.
Thereafter, bags and containers were sealed completely and kept for 48 hours at 25°C and 80% RH. After
removing from the closed bags and containers, fruits were held in air at 25°C, 80% RH for completing
astringency removing. After astringency removal treatmenttreatments, soluble tannin contents, astringent taste
degree, fruit firmness, total soluble solid and ascorbic acid content were measured. The content of soluble tannin
was determined by Folin-Denis method and the degree of astringency was determined by panel test. The
experiments were conducted in a completely randomized design (CRD) and analysis of variance (ANOVA) was
performed and the means were compared using LSD Test.

Results and discussion: After performing the astringency removal treatment, fruits containing less than
1000 ppm of soluble tannin on a fresh weight basis showed no astringency. Results presented here showed that,
dry ice treatment, especially at higher concentrations such as 7% in both cultivars, causes removal of astringency
and decreases soluble tannin contents below the threshold of 1000 ppm, but ethanol treatment was effective only
in Karaj persimmon for the removal of astringency. Similarly, it was indicated that CO, treatment removed the
astringency more easily in some Chinese cultivars than the ethanol treatment. The response of persimmon cv.
Karaj was similar to a leading cultivar Hiratanenashi in Japan, for astringency removal by both CO, and ethanol
treatments, while, according to this results, Japanese cultivar had not shown suitable response to ethanol, while it
successfully responded to dry ice treatment.

Treatments to remove astringency of persimmon fruit often cause fruit softening. Astringency removal
treatment induced ethylene production in persimmon which causes to the fruits softening. In this study, the
firmness of both cultivars decreased significantly after treatments, however, the average of flesh firmness was
significantly higher after dry ice than after ethanol treatments.
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Total soluble solid contents under the astringency removal treatments in both cultivars reduced significantly.
This reduction is due to the removing of soluble tannins responsible for fruit astringency, since they are included
in SSC measurements when not polymerized. Moreover, the results showed that ascorbic acid content is not
affected by astringency removal treatments.

Conclusions: The results presented here showed that removing astringency from persimmon cvs. Karaj and
Japanese were achieved by postharvest application of dry ice in the poly ethylene container. Results also showed
that dry ice was more effective than ethanol in astringency removal and retained higher quality of fruit. Dry ice
is available treatment in Iran and it can be commercially used for removing astringency of Iranian persimmon.

Key word: Astringent taste, dry ice, firmness, persimmon and soluble tannin
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Determination of L*a*b* Parameters from RGB of Digital Image by
Application of IMG-Pardazesh Color Measurement Instrument
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Introduction: The use of computer vision technology has been highly successful in food classification in
the past and it has continued this success in recent times. However, a number of opportunities to progress
computer vision technology exist which are critically examined based on cost and feasibility. A range of
hardware options are considered along with a range of software options. The economic cost of implementing
new hardware continues to prove a major impediment. Thus future efforts need to be focused on maximizing the
potential benefits of the existing hardware framework and instead concentrate on developing improved software.
Of the improved software available the aspect that offers the greatest promise is more efficient analysis of food
surface texture attributes which will lead to more powerful understanding of the relationships between quality
factors and experimentally measured food quality.

Materials and Methods: In this study, the efficiency of IMG-Pardazesh instrument in color measurement in
comparison with CIE L*ab, Hunterlab and Patch Tool color systems was evaluated. The IMG-Pardazesh
instrument was designed and manufactured based on CIE 45/0 standard and all measurements were performed
based on the ColorChecker® 24 Patch Classic target which is an array of 24 scientifically prepared natural,
chromatic, primary and gray scale colored squares in a wide range of colors. Many of the squares represent
natural objects, such as human skin, foliage and blue sky. Since they exemplify the color of their counterparts
and reflect light the same way in all parts of the visible spectrum, the squares will match the colors of
representative sample natural objects under any illumination, and with any color reproduction process.

Results and Discussion: According to the results, the regression value (R?) of L*a*b* resulted from IMG-
Pardazesh compared to CIE L*ab recorded at 0.996, 0.998 and 0.980, respectively. In comparison
withHunterlab, the values were equal to 0.983, 0.981, 0.871, and compared to Patch Tool system were 0.935,
0.881 and 0.953, respectively. However, to base an unbiased conclusion it is necessary to consider the numeric
value of data that can be calculated in form of Root Mean Square Deviation (RMSD) rather than the similarity of
color changes pattern.Therefore, as much as the RMSD value becomes smaller, the validity of color measuring
instrument become greater compared to the standard system. RMSD was calculated following below formula:

no(px_px)?
RMSD,= /2—1=1(L; Lp)

no(gF_qr)?
RMsD,= | Feli%)

N (p*_p* )2
RMSD,= /2—z=1(b; bp)

Which Li*,a;*,b* are color parameter from Patch Tool system and LP*,aP* b°* are color parameters from
other color systems.

By calculating the RMSD index, it was revealed that numeric value of L*a*b* from IMG-Pardazesh was
slightly lower than that of CIE L*ab. Compared to Hunterlab system, apart from a* value, the RMSD was
remarkably lower in L* and b* values. By calculating the normalized error of means (e), the values of e;, e,ande;,
from IMP-Pardazeshwereequal to 0.776, 1.184 and 0.968, respectively, whereas, the same parameters for CIE
L*ab were recorded as 0.882, 1.243 and 1.124, respectively, and for Hunterlab system were found to be 1.085,
0.933 and 1.423. Furthermore, computingthe average normalized error of means (&) in CIE L*ab compared to
L*a*b* from IMG-Pardazesh indicated that all color parameters had higher total average error and it terms of
Hunterlab again L* and b* showed higher error. In a study conducted by Mendoza et al. (2006) on application of

Associate Prof. Department of Fisheries-Seafood Processing, Sari University of Agricultural Sciences and Natural Resources, Km 9.
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image analyzing for evaluation of food items color, the authors stated that that SRGB standard (linear signals)
was efficient to define the mapping between R'G'B’ (no-linear signals) from the CCD camera and a device-
independent system such as CIE XYZ. The CVS showed to be robust to changes in sample orientation,
resolution, and zoom. However, the measured average color was shown to be significantly affected by the
properties of the background and by the surface curvature and gloss. Thus all average color results should be
interpreted with caution. L"a’b’ system is suggested as the best color space for quantification in foods with
curved surfaces. In another study on evaluation of L*a*b* units from RGB parameters, Leon et al. (2006)
presented five conversion models as: linear, quadratic, gamma, direct, and neural network. Additionally, a
method was suggested for estimating the parameters of the models based on a minimization of the mean absolute
error between the color measurements obtained by the models and/or usinga commercial colorimeter for uniform
and homogenous surfaces. In the evaluation of the performance of the models, the neural network model stands
out with an error of only 0.93%. the same authors also stated that on the basis of the construction of these
models, it is possible to find a L*a*b* color measuring system that is appropriate for an accurate, exacting and
detailed characterization of a food item, thus improving quality control and providing a highly useful tool for the
food industry based on a color digital camera.In conclusion, the IMG-Pardazesh instrument have lower error in
determination of L*a*b* parameter from RGB of digital image compared to the other tested systems.

Keywords: Digital Image, Color Measurment, RGB, L*a*b*
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Introduction: Medical benefits of Omega 3 fatty acids have appealeda lot of research to be done on of fish
oil. Among marine fish, kilka has the most industrial application. Kilka oil contains significant amount of
omega-3 fatty acids. In this study, physiochemical properties, fatty acid composition and stabilization of kilka oil
were investigated. p- hydroxy benzoic asid, its methyl ester and alpha-tocopherol as control were compared to
each other.

Materials and Methods: Crude Kilka fish oil was supplied by Khazarcompany (Babolsar, Iran). All
chemicals and solvents used in this study were of analytical reagent grade and purchased from Merck
(Darmstadt, Germany) and Sigma—Aldrich (St. Louis, MO). 200 ppm of the mentioned antioxidants was added
to the purified oil and kinetic regime of oxidation at temperatures of 35, 45 and 55°C was prepared. After
monitoring theoxidation over time using peroxide test, graph of peroxide changes over time was plotted and
induction period and kinetic parameters (F, ORR and A) were calculated. In order to compare the performance of
antioxidants in oil and water, 10% emulsion of Kilka oil-in-water was prepared and 200 ppm of antioxidant was
added to it and its oxidation process was monitored at 55°C.

Results and Discussion: Results showed that the fatty acid composition of this oil contains a variety of
unsaturated fatty acids, saturated and polyunsaturated (mainly linoleic, eicosapentaenoic and docosahexaenoic
acids). Temperature had significant effect on oxidation. p-hydroxymethylbenzoate, a little more than p-
hydroxybenzoic asid, could increase oxidative stability of oil. Alpha-tocopherol had better performance as
compared with other antioxidants. Performance of methylp-hydroxybenzoatewas better in emulsion than oil. In
general, the emulsifier and emulsion preparation as compared with antioxidant had a more prominent role in the
oxidative stability of Kilka oil.

Keyword: Antioxidant, fish oil, benzoic asid, O/W emulsion
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Introduction: B-glucan is the most important water soluble fiber found in cell wall of some cereals such as
barley, oat, wheat and rye, that are composed of P-D-glucoseunits with (1—4) (70%) and (1-—3)
(30%)anomericbonds(Benito-Roman, Alonso, & Cocero, 2013).B-glucan is regarded as a dietary fiber in
functional foods. It can act as a hydrocolloid due to its thickening characteristic in aqueous phase and can be
used as a stabilizer in some foods such as sauces, salad dressing and ice cream (Dawkins & Nnanna, 1995;
Kontogiorgos, Biliaderis, Kiosseoglou, & Doxastakis, 2004; Temelli, 1997; Wood & Webster, 1986). Hull-less
barley is a barley variety that has no hard coat around its” seeds. The content of soluble fiber e.g. B-glucan in
hull-less barley is higher than of ordinary barley varieties. Hull-lessbarley cv. Lut is the first commercial hull-
less barley in Iran registered in 2013 by SPII(Seed and Plant Improvement Institute). Lut is a kind of spring
barley cultivar which is precocious and resistant to lodging. It’s average yield is 6.425 t/ha and it is suitable to
cultivation in temperate regions of Iran (SPII, 2013).This type of barley contains about 6% B-glucan and thus is a
good source for B-glucan extraction.To date no research has been conducted on properties of B-glucan from this
cultivar of barley.Considering high technological properties of B-glucan, the present study was carried out to
determine the optimal condition for extraction of PB-glucan from hull-lessbarley using hot watermethod to
achieve the highest qualitative and best functional properties.

Materials and methods: Barley flour was obtained by grinding whole kernels of cv. Lut in a laboratory mill
and sieved through a 0.50 mm screen. Prior to the extraction procedure, 50 g of barley flour was suspended in
200 ml of aqueous ethanol (80%, v/v) and stirred under reflux for 3 h to remove most of the lipids and inactivate
the endogenous B-glucanases. The liquid phase was separated by vacuum filtration and dried at 40 °C for 12 h.
50 g of dried defatted barley flour was suspended in specified amounts of distilled water (solven:flour ratio =
6:1, 8:1 and 10:1) in a 1000 ml beaker. pH was adjusted to the designed levels (5, 7, and 9) by 0.1 N HCl and 0.1
N NaOH solutions. Extraction procedure carried out at 50+1°C for 30, 60 and 90 minutes. Total B-glucan content
was determined by the specific enzymatic method of McClear and Glennie-Holmes (1985) using the mixed
linkage B-glucan assay kit (K-BGLU 07/11) supplied by Megazyme International (Wicklow, Ireland). The
colour of fB-glucan gums was measuredusing a Hunter-Lab Colour Flex 45 spectrophotometer (Hunter
Associates Laboratory, Inc., Reston, VA, USA). The L*a*b* (CIELAB space) colour space measurement was
used for colour analysis of f-glucan samples. Emulsion stability (ES) against high temperature was determined
by heating emulsions in a water bath at 80 °C for 30 min followed by centrifuging at 1200 g for 10 min. For
foam stability, ovalbumin was dissolved in distilled water and added to B-glucan solution and then whipped
vigorously with a laboratory rotor-stator homogenizer at room temperature. Flow behaviour measurements were
done by a Brookfield viscometer. The flow behavior index (#) and consistency coefficient (k) values were
obtained by fitting the power law model. All chemicals, reagents and solvents were of analytical grade and
obtained either from Sigma-Aldrich Co (Deisenhofen, Germany) or from Merck (Darmstadt, Germany).

Results &Discussion: Results showed that the extraction time, solvent: flour ratio and pH had significant
effect on extraction yield, purity, foam and emulsion stability, consistency coefficient (k), flow behavior index
(n) and colour. Increasing the extraction time had significant effects on B-glucan’s yield and purity and improved
the emulsion and foam stabilizing effect of B-glucan. Increasing the pH from 5 to 9 significantly enhanced the

1. Former Ph.D student, Department of Food Science and Technology, Agriculture Faculty, Ferdowsi University of Mashhad and
Department of Food Science and Technology, Jahrom University, Jahrom, Iran.
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Faculty, Ferdowsi University of Mashhad.
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purity, consistency coefficient (k), foam and emulsion stability. At higher pH levels, extraction yield, flow
behavior index (n) and L* decreased. With increasing solvent:flour ratio, extraction yield, purity, consistency
coefficient (k), foam and emulsion stability significantly increased. In contrast, the flow behavior index (n)
decreased as a result of increase in solvent: flour ratio. However, solvent: flour ratio had no significant effect on
L*, a* and b*. Models presented in this study were highly significant and the correlation coefficients could be
used for optimization of B-glucan extraction from hull-less barley. Considering the importance and desirability of
the response variables, the best results were obtained when the extraction time, solvent: flour ratio and pH were
90 min, 10:1 and 7.33 respectively. At the optimal condition, extraction yield, purity, foam stability, emulsion
stability, consistency coefficient (k), flow behavior index (n), L*, a* and b* were 4.12%, 69.11%, 86.95%,
88.77%, 1.51 Pa.s", 0.62, 73.42, 0.81 and 8.72 respectively.

Keywords: B-Glucan, Hull-Less Barley, Response Surface Method, Flow Behavior, Emulsion Stability



Iranian

Food Science
Research Journal

and Technology

Olnl @1ad pluo g pole letirgy & pid

Vol. 12, No. 5, Dec- Jan 2017, p. 588-595 — ZHinds BAA-BRD .o IYAB g5 — 55T B oty Y wl>
Sh 35 Ogmd gl 5SS ple by 53 K oo 5 Sl (sl kST 5T e

bi %JT Jé

¢

‘é'.’.fi g;Lﬁ ‘T’L;;b: S ‘e;:."uﬁ’j-h} Lub) ‘\QL«m‘J@. 6.\.&.’-‘)’\.& PO

AARAFAVVAR) C‘_JL}J} C’)U

WWAE/ YNy

2SS

Sald Hlyicds Jo8e s~ .8 S5 )y 390 (Siats s 9 Salily) b duusl Fidia 93yl 3 LS alo oy, (bS] (o)l

b9y A ) b (8 Se3ll )5 ko (sla S BT s kel g Elgincsd ST JSoly (S8l cpoguad 93 b 4185 i ) o
oy 8 sl an > 00 (slod > (Setiow 125y ksl g A d8lS) ] & adllas Dyg0 (sbo Sl il 5l pl o Yoo g padss pde (31,8 gileg,S
sl 21 gy 5 (5 S 10y 300 5 o pisnd sy ) e (sl ol 5 AISAISe S claj gk 5 5
ol 3 Ses wuidly a5” SYL (SuiS e )08 55 9 YU od Candnd 3959 b Sz o ol 0 LS ol i awy o Lod (Jlo pd 55 duo 2V ¢
2 Sty o gl G818 IS 39005 S " ol (ABS" By pme 43 5l g il (el JeSUge )0 slaiiSany CoB (g, 5
Selily dasl a5l el 5 IS0l (S8 oo 08 30: 586555 —lall alito 5 3l (LS 2 B (I3l (9 4 Comd gl
01 (gradgel £y (a8t (S)anl )3 (655 G (S|SB & Cand gpmdgel g Slilos g lindgel IS jglar 351 om e

W b

wole gy (oabad (285 ¢l 5l g gol o b Al 150l (g0 1g

D9 o bS] 4 s 5l i Gl corge Wl ledli 5

2 2l 9y 3018 0aiiS3gie Jole (ppimen (iuluS]
5 Ling,s —li o lie ela | aSo c o gyglyd it dlgo
(Frankel et al., 2002) a5l o b gedgol

Foo () lgieds b (gl Bl ) odlisul 059l
ot 9 o 3l A e 5 (et Dl S8 el o
Magsood ) cuwl zlae (¢ slalansT 5T (6l ool
- 5 el (Y- +0) o) Ken 4 Pazos .(& Benjakul, 2010
5 0l oyl 5 blo s 31 35501 sla Bl (e
sl anst 5T ol L 3ados ol gols Kolbyl,8 adlas 3y90
Ll Foo (lo 59y 5)lul GRIB 53 55Kl 3 39250 (b
il palde jpan ) oo o) (ST ()LL) 5
oo ok S155 o SrsiS duasl A0l St Spmogi, S Sy
5 055) Jos 4 Cuslos alo (185, 1 (il Y s 1)
e ol glod 50 (eSS 5 a1 B (238 i
(Wang et al., >4 o y£95 30 (bS] Cnglio o iy
IS o9y Sl sy g (255 Ay sl 51.2011)

.

LY RY-T

el Y=ol G slaagnl b g lis aute jlas ids

225 Lol by lafey 9y k) lapiags cusloss
Cowl Y=Ll Cys sl (a9 BB liee b KLS 429,
oy sl oyl 58 ¢ cuenl (Turchini et al.,2010)
A5y By~ lslon | xS (05> JorelS SialS
odpmy Sl a Ll (3 (oal s gl g 520 Sle)sho
awd I Y-LKel O yn sl .(Fomuso et al., 2002) el

(2oé @l g pgle 093 il w5 HKas gal ytilo -Y 9 )
g (w908 ol Riile ¢(65,0luS casiasls

0aSils ¢ 213 mlio 5 pale 09,5 Loliwl g bl sy 4 -F 4 ¥
Nt (w938 olKiils (55 ,5La8
(Email: rfarhoosh@um.ac.ir :Jgiuwe sdiws g — )



034 8Ls alo 1 9; 35 Suziy o 5 Seelily domual Sl 55T clad

%9, 9 3190
3lgo

Sl g Jo 9955 —Lall S ye 08,5 51 Sty o
e L P g9) Jilkes 80 (gl B LS <85 5 Sl
@i o S8 Ae £9) posinegl dpuST (Vb o/ o5Y
g 5 odail 3)50 ()5S0 (JST Jsike) oD 5
P by vy Yl gl 429 b LS 5 Sy (slacS
23)5 4 (puhl) Glnl Jlod €Mt 8558 5l 55 LS oo

W9,

9 SIGEr () 3=k gl S8l (S8 lee )8
L eladslo il o5 ©)go op 1ad plos (Ve A) o Ken
Salsly ol ¢ pl o 00 b Sz o duwl alizes glacdale
g a8 s Jplie o Gl Bl Jl (plign Vo b
e S @l Jsbne silohn o Jols (islof
i 15 L3l Jylie PVl 2l e ¥ 5 ol Jsbro
Fogll BV )3 Su)b oo )3 (65105 4dBs Yol ey L Jolone
e (V) atul) 3b JBGol) (S8 )loe 203 5 A5 oiles
VNS

%A = 100 (Ac - Ag)/Ac ()
Ac @l A1 JLSGaly (SaisS e suoyd %A ol j> o
G As g (el ST 5l 481 diges alid) sals Gl
ccbale ol ol Kol (SaiS e o e ol diges
023l g s i ST 18l s 5 S8 4y a1 B S 5
S sl a5l 5 ale (Sl 1Csp 10,5 Al ICsg
ol O3] ela JGaly o yd Be 13,8 e @ o5

30 ol 03lo j s Calad oaimd L5 aSTlOg P edlis
S Jsesee +1Y Jalore 0 (65503l (Y« + 1) Gordon g, 4
Sde 4y g 10,5 ad JPbST N, addllas 590 (clanylannST 5
o 0,515 0LS e a3 e clod b gl oygy0 el S
<ol ol Gl Sl g a8 )5 anl b 4 ) gl de i
(PH= 0/0 /1Y) il 3l b Jslomo ol 51 s (o)l (Ag)as
ot bglso J1 6 15 350 SolS uS55 SaS  5 bslio
S5 K8 4y 85 Sl 53 65 ol o
ah asd)S ianl b asl o) ods b base g (gjluls
15 b (1) oty 50 o Dl 5 ()

P = Ch-octanol /Cuater = Ax [(Ag-Ay) (Y)

(A 5 IS 55 oSl Jolowe o 5l (A) &5
gy sl e ian Lh asl p was s 156 Ols Slhs
Marinova & gy (Slps Jleel L LSLS alo pls

o ot laggmdgel Gialus] 2 EDTA 5 (g5 o5
W b ol S ol a0 YV slod o ale (184, Jopd B (gol>
Sl 4 jomie OLaS 5 (m ) 3 Sdes cn e 03,5 Gk o)
(Jimenez-) cily ol ol EDTA § fyobj S 29,
.Alvarez et al., 2008

Slodes 09,5 90 « ol 9 SSgii (sladw! Glai e
b Lol uST sl aris j aS wiae Jgb clasl
9 (b adle S0 39y davly 4 SLS 5 ol g oo Cgua
5 3031 sy Jlee (Ul 05 ozl )3 (sl (slao o
5 Sz sl wl B 1y by ioluST 600yl
2 SN b Sgin Al clitie oy ead anlis l Sloly
sy 5 g o) ader 5l (LS sloos gl I (g il
oleidls > (uSgle g JouSg e (sloog)S gl g oo Bl
3 cslon 5 JUS, (S5 g bl LI sl ol
(shahidi, cwlor st Ll a1y (ilus LaiSly cd i
2005)

W)l (gilwgyld 5 olie mlio o Slglyd 5,8 GluS 5 oyl
Marinova, & _Slys> 5y 2 1y o sl ook ldize STt
Pekkarinen, et al. 1999; ) ;ysulsel  Yanishlieva, 1994)
9 —ily] &Yg ama 5 9> {Bountagkidou et al. 2010
(Lu, et al. 2006; Itoh, et al. 2009; Beekrum, et sl
30 Sz o ol Sloyd 31 .lesls)lyE )y 590 al. 2003)
4 A 9 Sy 03g) uwgy (b p Sladobe iS5l il
.(Orabi et al. 2013) cuslodpmsy L3l

oot Lo alos 51 iliseo Jolge & boglinn| T 3 Shos
5 &5l i il laome Ly (S oy rbhond

(Frankel et 5> S omdgol b 9, (aw Gluogas
al., 1996; Marinova & Yanishlieva, 2003)

- 51 )l diej 55 355 clinlin (VAA) ol Kan 4 porter
oy ol g0 by «‘L;,\as 028 » leie cod |y baylaws]
5 ) lalame 5 (b a1l & cul o Sl
3 o) Somdsel St 3 byt sla s 5]
S (o Jes 5 fga Jgeme sk

5 LSS (189) (bS] ()luly gy Baa b p5l S
5 Sbily slas il jo i 5 ol O 3 gy Ggudsel
“l edld g olberd plab b G bl (8L «Siodh o
L b ] S5 e sl 5 555 LS5 ]
Lépdy ©ygo 9895 95

1 Polar paradox



	Untitled.pdf (p.1)
	Cover-12-5فارسی.pdf (p.2)
	content 12-5فارسی.pdf (p.3-4)
	1.pdf (p.5-15)
	2.pdf (p.16-28)
	3.pdf (p.29-37)
	4 123.pdf (p.38-44)
	5.pdf (p.45-60)

