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Abstract

Introduction: Increasing diet-linked diseases and following that the consumers ongoing desire for healthier foods
makes reduced-fat products of outstanding importance in the food industry. This study aims to reduce the fat content of
sauces as a traditional condiment through the incorporation of air bubbles in the oil phase. Response surface
methodology (RSM) was used for identifying the effect of aeration process variables on foam properties. However, the
main challenge of reduced-fat foods is to ensure their acceptability. Recently fat taste has been introduced as a sixth
basic taste. Fatty acids have been considered as the stimulus for this taste. So, linoleic acid as the stimulus for fat
perception was added to the formulation to develop a product that tastes almost like full-fat versions but contains less
fat. The advantages of aerated foods over conventional products are clear. Nonetheless, the determination of quality and
sensory parameters during storage, marketing, and consuming is necessary. For this purpose, produced aerated sauces,
along with commercial full- and reduced-fat sauces, were compared by measuring the acidity, pH, oxidative stability,
and sensory properties.

Materials and Methods: Required amounts of mono- and diglyceride (MDG) and oil were mixed. Then
nonaqueous foams were generated by whipping the MDG-oil mixtures. In the optimization study, the effect of MDG
concentrations (2, 6, and 10 wt. %), whipping speed (1100, 3250, and 5400 rpm) and time (5, 15, and 25 min) on foam
properties (overrun and drainage) was analyzed using RSM. The foam obtained from the optimum process condition
was used to produce an aerated reduced-fat sauce. Sauce preparation was performed according to a usual recipe with the
difference that the fat content was replaced by nonaqueous foam. Furthermore, 3.00 mM of linoleic acid as a fat taste
stimulus was added to the formulation. First, an aqueous phase containing ingredients was prepared. Then nonaqueous
foam was progressively incorporated in the aqueous phase. For the purposes of comparison, aerated sauces (0 and 3.00
mM stimulus), along with commercial sauces (zero, low, and full-fat), were analyzed by measuring the pH, acidity,
oxidative stability, and sensory properties.

Results and Discussion: According to the results of the optimization study, the desired foam (overrun > 60 %)
achieved by oil containing 10 wt. % MDG at 3400 rpm for 10 min. Overrun increased progressively with MDG
concentration but decreased slightly above 10 wt. % due to the difficulty of dispersing air bubbles in such a viscous gel.
Considering the effect of whipping speed, and time, it was observed that mixtures reached their maximum volumes
within 25 min. With a further increase in the whipping rate, the time required to achieve the maximum amount of foam
was decreased. However, at high whipping speed (5400 rpm), foam volume decreased rapidly with time, and almost a
lot of foam collapsed. The lowest and highest pH was related to zero and full-fat commercial sauces, respectively. There
was no difference (p>0.05) between the pH of the control and the linoleic acid containing aerated, as well as low-fat
sauces. Over time, as the pH decreases, the acidity of the aerated sauces increased and making the products with
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appropriate microbial stability. Due to the significant reduction of fat amount, oxidation of the aerated sauces was much
slower than the full-fat one (p<0.05). Appearance, taste, and texture characteristics of aerated sauces provided a sensory
profile similar to the full-fat sauce. The aerated sauce containing linoleic acid had higher sensory scores, indicating its
general acceptance.

Conclusions: In this study, nonagueous foam as a new approach for fat replacement in emulsion-based foods such
as sauces was practically applied. The optimum aeration process conditions were determined by the help of
experimental design. Two types of aerated sauces were prepared based on the linoleic acid concentration, and their
physicochemical and sensory characteristics were compared with commercial sauces. The acidity and pH of the sauces
were in the standard range, and also their oxidative stability was acceptable during storage time. Generally, the aerated
sauce containing linoleic acid had relatively similar sensory profiles to the full-fat sauce. Therefore, it seems that
nonaqueous foam could be used successfully to develop reduced-fat alternative foods, which could also be meet the
consumers' and marketing requirements.

Keywords: Sauce, Emulsion, Nonaqueous foam, Optimization, Linoleic acid.
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Jimo (B ;5 593) s oo 2
Whipping time (min)
- X 5 15 25
(4i35) ylo; ?
Overrun (%) v
Responses (e yd) 2 iul33! ! ) . .
&b Drainage (mL)
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Oil and surfactant mixture ~ Non-aqueous foam

Fat taste
stimulus

J

The aqueous solution
- containing sauce
A ingredients

Reduced-fat aerated sauce

. Fat taste stimulus containing
3 reduced-fat aerated sauce
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Fig.1. Steps of preparation of reduced-fat aerated sauces
The top and bottom rows are for the control sample and the sample containing the fat taste stimulus, respectively.
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Table 2- Sauce samples used in the study

Fat (per 15g) Oleic acid concentration

Sauce Ingﬂredieilts P oS uL:") RV PERR PR
; Ol 5 -
pS Ve 2 (Y9
Non-aqueous foam, egg yolk, vinegar, sugar, 0.00 (Control)
Fogmuilatfe‘tl water, spices and seasonings
reduced-ia 7 - . . . . .
b aolgh ol Lo g 90l Ol S S puo 50 @55 03)5 ¢S89y IS 409 3.00mM
[FYSHSS
Modified starch, guar gum, xanthan, egg yolk
powder, vinegar, sugar, water, lactic acid, citric
Commercial acid, mustard powder, garlic powder, lemon
free-fat juice, salt
. - . e g e s .. 00g -
@2 09N 8L ‘45)...; E 0 p5G 03)5 POy ‘Ob‘) ‘)195 W) C)’Lol alwlis
G )50 ‘JJP PR ‘gi,).».w Ml ;MY .\Mul ‘g.j ‘)gw:
S g god
) Modified starch, oil, egg, vinegar, sugar, water,
Com“‘ef“‘al low- lactic acid, mustard powder, EDTA, salt
;t by el K e e 0 0y sl 4l 4.7 -
C R L.
e S5 s EDTA (35 g1 S8y
Oil, egg, vinegar, sugar, water, citric acid,
Commercial full-  mustard powder, sodium benzoate, potassium
fat sorbate, EDTA, salt 9.9 }
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Loyl 93 4 93 duwolio g (P <+/0) 2oy A0 Jliseb! alaw 5o
GraphPad Software, San ) iley oS & (S5 (y50)l

. plal Prism 6 (Diego, CA, USA
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Y1=53.23+14.14 X1 + 3.85 X5 + 2.58 X3 — 6.74 XX3 — 5.46 X;2 (v)
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Table 2-Experiments designed by response surface methodology and calculated responses to investigate the effect of
independent variables on foam properties

Independent variables

Dependent variables (Responces)**

Jime (5o e (Lgewly) dumly 5o iio

RUN* Surfactant ﬁoncentration Whipping speed Whippi.ng time Drainage (mL)

o .(/0) . (rpm) (min) Overrun (%) SR

oI COLS 1, o il (P50 Sy 5o oloj (30 93) e it 581 R

(2) (i8> 5 199 (sis) (k)
X1 Xz X3 Yi Y2

1 10 1100 25 61.016 + 1.419 0.333 £ 0.577
2 6 3250 15 52.381 +0.639 1.666 + 0.577
3 6 3250 15 53.488 + 0.639 2.000 £ 0.577
4 2 3250 15 35.484 +£2.083 10.000 + 0.577
5 10 3250 15 60.784 + 0.854 0.333 £ 0.577
6 10 1100 5 45.840 +2.931 0.333 £ 0.577
7 6 5400 15 54.819 + 2.166 1.666 £ 0.577
8 6 1100 15 45.920 + 1.462 1.666 £ 0.577
9 6 3250 25 52.750 + 0.639 3.666 + 1.000
10 2 1100 25 34.722 + 2.405 21.000 + 1.000
11 2 5400 5 37.459 + 1.955 4.666 + 0.577
12 6 3250 15 52.381 + 0.639 1.000 £ 0.577
13 6 3250 5 49.573 +0.740 0.333 £ 0.577
14 2 1100 5 11.584 +2.749 14.666 + 1.000
15 10 5400 25 57.434 £ 0.905 1.000 + 1.000
16 2 5400 25 26.190 + 0.584 11.000 + 0.577
17 10 5400 15 61.780 + 1.149 0.333 + 0.577

A pSile T )lxe Clymul Jolee oid o3ls L (clmosls ** 5l cillas by ygesT cad 3 b lalya oylei g 039y (B3lat cui 5 *
* The order is random and the number of runs does not match the order of the experiments.

** The data shown are the standard deviation = mean.
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Table 4- Results of analysis of variance and model coefficients fitted to the quadratic regression equation for the overrun

response variable

Predicted sum of Mean
coefficients squares Degree of squared Std cV
U ol po &y frefa—dom Ol F-value  p-value ) 0 %
&l ey
oW Ol o Slasyo
Model Jaw 2937.92 9 326.44 58.59 0.0001> 2.36 5.06
Intercept
Il o2 ¢
Bo 53.24
Linear expression
b ole
Surfactant concentration
(B1X1) 14.14 1999.74 1 1999.74 358.90 0.0001>
(B1X1) ol ygum clalé
Whipping speed (B2X2)
(B1X2) 33308 b pus 3.86 148.97 1 148.97 26.74 0.0013
Whipping time (B3X3) 2.59 66.94 1 66.94 12.01 0.0105
(BaX3) 3300 oyloj
Interaction
Jole
Surfactant concentration x
Whipping speed (B12X1X2)
o LS pgu il -0.62 3.10 1 3.10 0.5568 0.4798
(B12Xi1X2) o300
Surfactant concentration x
Whipping time (f13X1X3)
ooy x COUS 1 yguw il -0.12 0.1342 1 0.1342 0.0241 0.8811
B13X1Xs) oo o2
Whipping speed x
-6.74 363.50 1 363.50 65.24 0.0001>
Whipping time (f23X>X3)
03508 ploj X (3508 C pu
(B23X2X3)
Quadratic expression
P93 4253 &,le
Surfactant concentration?
(BrX1?) -5.47 80.12 1 80.12 14.38 0.0068
B1X1?) "CZJUSG”M: chle
Whipping speed? (B2:X2?)
(B22X2?) T (33508 iy -3.23 28.00 1 28.00 5.03 0.0599
Whipping time? (B33X3?)
(BX) *O-’}“” ol; -2.44 15.96 1 15.96 2.86 0.1344
Residual error
sailo g3l gt 39.00 7 5.57
Lack of fit
5l 38.19 5 7.64 18.70 0.0515
il pie
Net error JS a6 0.8170 2 0.4085
Sum zos 2976.92 16
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Table 5- Results of analysis of variance and model coefficients fitted to the quadratic regression equation for the
drainage response variable

Predicted
coefficients

sum of

squares

Degree of
freedom

Mean
squared

F-value

p-value

Std.
Dev.

C.V. %

Model Jxo
Interceptlaw 1 5,
Bo
Linear expression
b O,ls
Surfactant concentration
(BX1)

(B1Xi1) cols'l g clalé
Whipping speed (B2X2)
(B2X2) (4350 Ci& g
Whipping time (BzX3)
03500 (o j(B3X3)
Interaction Jsl&%e
Surfactant concentration
xWhipping speed
(B12X1X2)

Gy X QJL'S@)’» clale
(B12Xi1X2) o300
Surfactant concentration
xWhipping time
(B13X1X3)
olej x ColS Y gm clile
(B13Xi1X3) (43502
Whipping speed x
Whipping time (p23X2X3)
Oloj X (20 s pow
(B23X2X3) (43 50
Quadratic expression
P93 4253 Ols
Surfactant concentration?
(BuiXi?)

BuXi?») "c;dl:flé”w chle
Whipping speed? ($2:X2?)
(B22X2) T (43 30 s pw
Whipping time?
(B33Xa?) T 3302 ylo;
(B33Xa?)
Residual error
suilo BL glhs
Lack of fit
oAl pae
Net error
S5 ol
Sum gos

1.34

-5.90

-1.93

1.67

2.58

-1.50

0.08

3.98

0.48

0.81

577.37

348.10

37.38

27.78

53.39

18.00

0.05

42.52

0.62

1.79

13.06

12.55

0.51
590.43

9

1

1

16

64.15

348.10

37.38

27.78

53.39

18.00

0.05

42.52

0.62

1.79

1.78

2.51

0.25

34.37

186.51

20.03

14.88

28.61

9.64

0.02

22.78

0.33

0.9580

9.68

0.0001>

0.0001>

0.0029

0.0062

0.0011

0.0172

0.8679

0.0020

0.5805

0.3603

0.0963

1.37

30.690
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Fig. 2. Interaction of surfactant concentration and whipping speed at 15 minutes (a), surfactant concentration and whipping
time at 3250 rpm (b) and whipping speed and time at 6% surfactant concentration (c) on overrun
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Fig. 3. Interaction of surfactant concentration and whipping speed at 15 minutes (a), surfactant concentration and whipping
time at 3250 rpm (b) and whipping speed and time at 6%o surfactant concentration (c) on drainage.
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Table 6- Range of variables and significance coefficient of responses to optimize the foam preparation process by response

surface methodology

Variables Minimum Maximum Coefficient of importance
L o (i yeS e Cuod| u puo
Independent

B (50
Surfactant concentration (%)
(daoy3) LSS ygus il In range 10 -
Whipping speed (rpm)
(4B 12 93) (yd30d ok puo In range 1100 5400 -
Whipping time (min)
(disds) cyd300 3loj In range 15 -
Dependent
Overrun (%) Maximum 1158 61.78 i
(e 33) o2 i34 ' '
Drainage (mL) Minimum 0.00 21.00 et
() sluo) (iS5 o> ' '

Gl g 9y 4 s 9 Ay (S ki oS Sty p23le -V Jga
Table 7- Predicted values of dependent and independent variables by response surface methodology

Dependent variables (Responses)**

Independent variables (@wb) Lowly (5 paiio Residues
JEwo (oW puiio Predicted Measured Loaile SL
0w (3931 39) oty 2 3lo s sl yalio
X1 X2 X3 Y1 Y2 Y1 Y2 Y1 Y2
14.09 3466.35 9.80 62.01 + 2.36 0.00+1.36 60.78 + 0.85 0.23 +0.57 -1.23  0.33
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Table 3. PH and acidity of the samples (mean + standard deviation values are reported in each column).

pH Acidity
Sauce Storage (month) Storage (month)
0 1 2 3 0 1 2 3
Aerated
Control 3.76+ 3.74+ 1.27+
ol 3.775+0.021 0.014 3.7550.007 0.028 1.21+0.042 0.056 1.30+0.014 1.33+0.084
Containing 3.765+ 3.710+ 1.20+
linoleic acid 3+ 780£0.056 0.035 3.725+0.049 0.042 1.17+0.070 0113 1.26+0.042 1.35+0.098
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09M S 3.6850.049 - - - 1.37+0.084 - - -
=2
Low-fat
3.715+0.063 - - - 1.34+0.063 - - -
oS
Full-fat
4.010+0.056 0.92+0.056
s> g 09 b oy ST Lol oV game lasusly, B /8 e o d)liliol o3giome p3 o ladigel dod dlyduw!
o S5 w0l ol ggpd (ame 4 oS Miwa SWS S ol b o)h re oles alisio sladige ) bgype polio 5 35 V/0
LSy Jlade a-¥ JSs b (Dos Passos et al., 2019) g S9a5) andwl lise Cp ke (D >0/40) Lalu L KaS
oS el il ol bl b e)leSS 6,93 (gl I dadiges plos , @ deg b aS cuh oladl o el gyl e 4 (VYY
39 Ve 3l 5aS m oplulinl edgaze jd il e opl andl CabdS b cpinpd Sy oo 5 a4 aub (sp0l PH 5 Al blE
Sde cp BN LS Jgl jay 0 (VFOY oyled Lo o)lubis) Aol Hlade oy nS ol (mdlen sla puw PH ials 5 lo;
do b pxe s 4y b oy ol (Y puw STy STyl > e s Slg o oy (gl LBl il 5 lm(j
@ Sl 2 0 S (w dSTy 24 pgw gy 53 (P <+/+0) @ g b ol g ogde il 4ty b (s sla Sy plo
AU (p <o /e V)l uli8l g BB jsb 4 adiges ylu Al b Jpame S Glgeas |y b opl olgi o YU sl
do b me plispd 35 2 el Y e STy dae (Alu’datt et al., 2016) cé 5 ko > canlio (09,500
STy olsel oy (BT J5 g 9y 53 ol Jgy wile (P <+/+0)
G S GbS s S gl 5 bl end (adlen sladiges o lST (g )l
(p >+ 0)is odalin OV gase el b juw @idl 09 YU Ly 4 a3
asldl lioten oy iy diges duuSTy dde ioli8l oo 5oy 50 ol il bl (See b ol b ol ai] o Olus 4 (g )lub
)JL» L» 3 uﬁ” d)bu e MS])J dAe k.)" » 05349 p«ﬁl) Lmdp uwlml J.:y» ¢\>|9o 3 uwlM‘ Juj.)d\) w.‘z.‘s
STy olael ((p <e/eed) 08 Ly aeg JBB OS] ladiges 9 pabo 2bul 5 (gdne dlgo 58y o il el &S Gl (gl Aily8
b osnS )b g (Shoe 55l g als) oad (mdlgn (sladiges e lojglp plsie 4 g gl wgllael (S

2 85 dged anS Ty polie o158l ¢ Jlgie 5y can b 4 bl J(Featherstone, 2014) siwa sl jlaw gl




\0

e $99) 4 0 )2 S oud (BOlgd (uaw adgi Wi T B (g 5luainge [ ol ) Sod g (Sl 815 Lo

o YIVE) (2 g ()15 Wiges & oo 0t o) 53 ST
D9 (Ofgy pySokS Vg S

©

Peroxide
(Milliequivalents per
kilogram of oil)

(o))

w

= N Wb g o
o O O O O

o

Thiobarbituric acid
(Mg malondialdehyde in kg)

o

(@)

(b)

b g plo b amslie 3 (22 Vb polie 2929 It 02
SewSTys Jade (oian joy 40 &S (gysb 4 Ll dol) (505

Cans cpl & o jd g Jol o) plp 051 G cpp p dges

Day

Day

&0 o (#) Slad (g9l 5 (®) w2l (e alas bghd) ouwd (25152 (L AIg0d () daw! S ygim ) Lgwd 9 (W) dpnSTyy oo —€ JSW
39,V @2 Job 2 (F) @2 29 (A) yn o8 () 22 09 (5 bobas)
Fig. 4. The amount of peroxide (a) and thiobarbituric acid (b) in aerated sauces (dotted lines) control (®) and containing
linoleic acid (#) and commercial (full lines) free-fat (w), low-fat (4) and full-fat (%) for 7 days.
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Abstract

Introduction: Tomatoes are versatile climacteric fruit consumed as raw or processed form. Tomatoes are rich in
essential amino acids, monounsaturated fatty acids, minerals and bioactive compounds such as tocopherols, lycopene,
ascorbic acid and flavonoids. Unfortunately, climacteric fruits have relatively shorter postharvest life due to ethylene
production and high rates of respiration and transpiration. Controlling the atmospheric gas composition, temperature
and humidity of the storage room could extend the postharvest shelf life of tomatoes. Alternatively, the postharvest
shelf life of tomatoes could be extended through using of the edible coatings. The edible coating consists of a thin layer
of the edible material such as proteins, polysaccharides and lipids that can act as a water vapor, gas and solute barrier
through creating a semi-permeable membrane around the fruit. The edible coating could prolong the postharvest shelf
life and maintain quality of fruits by minimizing respiration rate, water loss and oxidation process. Furthermore, the
increasing human demand to use natural agents has also been encouraged the researchers towards the exploitation of
effective natural edible coatings from renewable resources. Polysaccharides-based edible coatings have been used to
effectively prolong the postharvest shelf life of some climacteric fruits. Aloe vera gel is a polysaccharide matrix rich in
physiologically active substances that successfully applied as edible coating to effectively maintain quality and extend
the postharvest life of some climacteric fruits. According to the literature review, there is no evidence on the use of
fresh A. vera gel as edible coating in cherry tomatoes. Therefore, the main objective of the current research was to
compare the effects of using different concentrations of A. vera gel as edible coating and storage temperature on some
bioactive compounds of cherry tomato such as ascorbic acid, lycopene, and total phenolic content as well as free radical
scavenging activity during a storage period of 24 days.

Materials and Methods: Cherry tomatoes were obtained from a local market in Zanjan, Iran. Cherry tomatoes were
selected based on uniform size, without any physical damage or infections. Aloe vera leaves were obtained from a local
market in Zanjan, Iran. Cherry tomatoes were coated with different concentrations of A. vera gel (0, 25, 50, 75 and
100% v/v) and stored at different temperatures (5, 12, and 25°C) and 85% RH for 24 days. The ascorbic acid, total
phenolic and lycopene contents, as well as antiradical activity of the all-treated samples, were evaluated during the
storage. All experiments and analysis were performed in triplicate.

Results and Discussion: Statistical analysis showed that A. vera gel concentration, temperature and storage time
had a significant effect on the changes in bioactive compounds (p<0.05), although this difference between 75% and
100% A. vera gel concentration was not significant (p<0.05). Based on the results, the amount of ascorbic acid
decreased significantly with increasing temperature and storage time, while the application of coating could preserve
the ascorbic acid content. On the contrary, lycopene was accumulated during the storage period. During the storage
period, the total phenolic content and free radical scavenging activity of cherry tomatoes increased with increasing
temperature. Unlike the temperature of 5°C, which shows a continuous increase, the amount of total phenolic content
and free radical scavenging activity of cherry tomatoes began to decrease from the 12" and 8" day of storage period
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with the increasing of temperature from 12 to 25 °C. However, with increasing concentration of A. vera gel, the total
phenolic content and free radical scavenging activity of cherry tomatoes increased.

Conclusion: Based on the findings of the current study, the 75% v/v A. vera gel coating could be a promising
natural coating agent for preservation of bioactive compounds of cherry tomatoes during the postharvest life especially
at storage temperature of 5 °C.

Keywords: Antiradical activity; Total phenolic compounds; Ascorbic acid; Cherry tomato; Aloe vera; Lycopene.
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Fig. 1. Ascorbic acid content of uncoated and Aloe vera coated cherry tomatoes stored at temperatures of (a) 5°C,

(b) 12°C and (c) 25°C.



VFo) ol oyl — 28958 ) o3lods Al oyl (2108 R lo g pole SLludghy 4yl YA

;oS MEe LilBl sl Rl cpSeds jeba
Cool ol J1 Sl (65105 slod L2l BI L (oS (sl (S o g8
2 ol olyon pgSd e I L &S (Saew), anlp oS

Oyl (0AY) e bwly pl g il wab Fy (gyieS Ce g
ad YY U Y ol odgize 4 diwnly (1S Ay oS dg0d
5 (V42) ) San o Giovanelli .(Leoni, 1992) cusl yogmub
W8l Cawd (ol guls 4 50 (V- +F) Kubota 4 Javanmardi
5 il e dalé b ons o ey (sl S b S 45 1yl i
Cod (555 (3358 joolio (P<1+0) (630 gt 155511
VO slacdale o GBS cpl dis o (sl s el diges
Ll J5 (p>+1+0) 295 o sine ggll J5 2uops Voo 5 0
sl gl (Ul 395 5l (b (Shgd LS o e
TN N KT I SR, PR 1€ R
i ]y T g g s LS55 slooseo > ol 55 (Il 5
P Cegpw yialS & ase L (Guillen et al., 2013) ol o2l
Pohisy S Sl SiensS > ousSd ga IR By
Wl &5 @by Gl by gk Wged b dumlie > oad
A S3E 55liS Jpame S plgisdy (S aasS (e,
locas @7 adlge canl o3l 13U @ a5 Lisgr Jlesl
Sy 42 pSoilul ln Al e speb asls
S Ty 355 G5y o5 o 3 D e a5 b )3 el (S5 j3dnsS
o YL Caws IS jebay (Artes et al., 1998) ams .
S VL G g Sl 508 & a5 S5 S g9 oL

Gy (Batl, 2004) cuul onpsy MelS Jgaxe osimdbis
Batu, ) cuol o0 03,90 \ Jgio ,3a7/D" couns wlal p (Sw,
Oibgr 9 (S sla S5 j8an oS 8TTD" s @l s (2004
SIS e Lggll 5 5l cilises glacale b ord s g
=l olol pcwlond ooy L ¥ SS o calise glaley o
S5 o> 5 oo dystogl 5 il syl s 5 4
2 &S Heboled sl Cuws pl g (P<4/40) (gl dre b
SIS o> Gl 5 loj culdS b 258 0 oaalie ¥ IS5
Ji Jesl b &S cool Jbo o cpl wcdl Lilisl cans oyl jlade
e Gy gty Sediged b dmlie 3 sy plyea |)sesy]
9% sadiges 8D cas SYL e .cdl ials @D cuns
L oS conl Cllae ol dge 30 SYL (slod )0 0l 5yl gy
g a3 0 slod ) edlatul g Lygasgll J5 ide Jlecl
SNl 595 &yt |y IS o S5 85 (S Ol
b slwly o oy olper w |y e e zezd yol cpl &S
s 180,S° (5)35 35 (Y4IY) o) Ke g Shahiri pols yiags

S (sla S e el Syl (clyme Jin lsicay

203 VO/AY g5 1945901 5 51 o yd YO clale b oo s jidg
2,3 B sled 3 (51 0)93 Lk 1> LS (g ged I e
a0 YO lod o Jlde pl &5 cwl b 3 ol e (wasde
M) &S Cawl S5 4 p3Y ity dopd YFAY & sl
Lgsgl J5 5l dopd Voo g dop VO claclale o ()5 sme
o Sl SapsSsl I e SalS (p>0/40) 233,55 ol
J&y sla by (Zafari, et al., 2015) SSpcy (o)laS
o (Khalig et al., 2019) Sapodilla »4.e «(Radi et al., 2017)
Ji sbutde Jlel b cusy 4 (Zahedi et al., 2019) 4l
olS o)l (gsl> ggll J5 (85 5 gl J5 S 5 o551
Ol LialS el oad 5)l5S 558 o Fagonia indica
$)3le Jelge cpyimten 51 (o glpien ) 0FeST 4 604098
J5 &ly 2 45 Canild 003 Jb g (gladiges > dpl SiygSi]
S 1y (30081 3585 St 5 03905 oo s ks 4 g
e Lgasgll sy Jlasl sgMls & .(Gol et al., 2013) a3 e

Jobw zow 3 oy 5l b gylidle Glus 48y ials o
Al Pge dul SpygSuol Lais )3 Wlgs oo 45 345 0

Collab b o 5og) 8" aod I (0595 93] S5 S5 065

P 3R S5y bl Jgte g okj Shgrge (b > (Sjglen
Britton et al.,2004; Nguyen & Schwartz, ) cul S y34s 45
Loy VF I 5 dgas peSd (1999; Stahl & Sies, 1996
ol o IS yaboay 5 3500 ol |, (S pensS (slasdsis)ls
Javanmardi & Kubota, 2006; Martinez-) 3,5 . ,l,8
S slo (5y84565 08 lde (Valverde et al., 2002
S Voo pSidee YIVEY e Jolro ()05 0y90 (glaul jo
CabdS b peS Hlade 35 oo 0dblie ¥ ISUS j3 48 jsbo lon g
Sygbs (p<+/0) Cdl GalEl ) e yobr IS olej
039> Okl > Llder (o Sladiges 13 35250 (ngSd e &
Pl it pogrades 423 Y0 5 W 0 sbaled ) (55l
Bgr p)S Voo p a8 o ABE /oA o VIEY /oA ¥/ -£Y/YF
Kubota , Javanmardi o (V+++) -, 4 Thompson
GRIE L (S jpnsS (Spy 1l &S 228 el (Ye05)
Ol 55 (YOF) ohKer 5 NOUr .l ladpo 6 (slgiore
Sty il Pl 3 58 i Sl & aing
P o S Spgon Sipees Ky S by (Sass
L33)S o abasMe ¥ S5 )3 a8 jobo ylod 365 oo snlie W] oo
M b SparsS (nosd e (IS les JlH




Y4 b s OluS 5 p hediell J5 (Slies Giudgr 53 /o1y 5 oo

Lycopene (mg/100g) Lycopene (mg/100g)

Lycopene (mg/100g)

*

by ialS b el Bges b dunlio )3 yluy gewo b osd Y yidbe (S5y8aseS a'lb

5 _ == Control A.vera25% =f=A.vera50% ==>=A, vera75% ==#=A. vera100%

(a

0 4 8 12 16 20 24 28
Storage time (Days)
g . —#=—Control A.vera25% ==de=A.vera50% ==e=A_ vera75% ==i=A.vera100%
6
5
4
3
0 4 8 12 16 20 24 28
Storage time (Days)
9 =& Control A.vera25% =fhe=A.vera50% =¢=A_ vera75% ==i=A. vera100%
B
6
5
4
3
2 |

0 4 8 12 16 20 24 28
Storage time (Days)

(2) comgmman a5 0 (1) (glalod ;> oud (g )R 15505901 U5 b 0l 415 sinbiay 9 (riiny (194 (SN 8ea 55 (1195 (Slgine —Y JSUWo

sl 4253 Y0 () 9 (wgmmdas 42 )3 VY

Fig. 2. Lycopene content of uncoated and Aloe vera coated cherry tomatoes stored at temperatures of (a) 5 °C, (b)

12°C and (c) 25°C.



VP o) Sl )yl = (329,958 O o)lods JA W (Il 2108 aloo g pole Glouidgly as i Yo

19 :--0-- Control A. vera 25% == A. vera 50% =X= A.vera 75% == A. vera 100%

1.7 ..0-.0
15

1.3
11
0.9
07

0'5 1 1 1 1 1 1 J
0 4 8 12 16 20 24 28
Storage time (Days)

a*/b*

2.5 [e-<-- Control A. vera 25% === A, vera 50% ==X= A.vera 75% === A.vera 100%
23
21
19 | e
1.7 (b)
15
1.3
1.1
0.9
0.7

0-5 T T T T T T 1
0 4 8 12 16 20 24 28

Storage time (Days)

....o...A..o-......A
X

a*/b*

25 - °° %-- Control A. vera 25% == A, vera 50% == Xx== A, vera 75% === A. vera 100%

..‘...A
23 ....oao"'

21
1.9
1.7
15
1.3
11
0.9
0.7
0.5 ' ' ' ' ' ! '

0 4 8 12 16 20 24 28

Storage time (Days)

(gl 4293 0 () Saled 3 05 (51055 1yggll S o 13 sl 9 umigs 1981 SR y34095 8TTDT S Wl ks ¥ JSUS
g 2 )3 VO (Z) g wamads 23T ()

Fig. 3. a"/b"changes of uncoated and Aloe vera coated cherry tomatoes stored at temperatures of (a) 5°C, (b) 12°C
and (c) 25°C.
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Fig. 4. Total phenolic content of uncoated and Aloe vera coated cherry tomatoes stored at temperatures of (a)
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Fig. 5. Antiradical activity of uncoated and Aloe vera coated cherry tomatoes stored at temperatures of (a) 5°C,
(b) 12°C and (c) 25°C.
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Abstract

Introduction: Fats are widely used in food formulations to improve nutrients and quality of food products. In
recent years, consumer awareness of the relationship between diet and health has increased, which results in increasing
concerns about fats in products, in terms of high levels of saturated fatty acids. Therefore, various attempts have been
conducted to find appropriate method to produce solid fats with unsaturated fatty acid content. The production of low-
fat cake is of special nutritional importance due to the effects of fats and the incidence of various diseases such as
hypercholesterolemia and cardiovascular. In cake making, oil is very important, first of all, it has an effect on keeping
the air in the cake dough. It causes porosity and increases the volume of the cake. The conversion of liquid oils to gel-
like structures that have the properties of a solid fat (rheological properties, viscoelasticity, dispersibility, and softness)
without using large amounts of saturated fats is an important development in the food industry, and structures produced
by oleogelation are called oleogels. Therefore, the main purpose of this study was to produce low-calorie muffins by
removing fat and replacing it with an oleogel system prepared from a soluble complex of xanthan gum and egg white by
indirect foam molding.

Materials and Methods: First, aerogels were produced indirectly using egg white protein complex and xanthan
gum, and then oleogel was produced by adsorption of oil. In this method, first, water suspensions containing 0.5 wt% of
xanthan and 5 wt% of egg white protein were prepared. In the next step, the oleogel was used to produce muffin with
reduced oil in three levels of 10, 30 and 50%. In this study, texture characteristics, color, porosity, water activity,
moisture, specific volume of muffin samples were investigated. In the control sample, cake dough contained 100%
wheat flour, 50% sugar powder, 30% liquid vegetable oil, 2% baking powder, 0.2% vanilla, 36% eggs and 12% invert
syrup. To prepare samples containing oleogels, oil was removed and different concentrations of oil reduction at the
level of 50, 30 and 10% in the formulation were added to each treatment.

Results and Discussion: Muffin with 10% reduced oil had the highest volume and density and had similar texture
characteristics to the control sample. By reducing the amount of fat to 50% of the initial amount in muffin, the volume
decreased and the firmness of the texture increased significantly (p <0.05). The reduction of the percentage of porosity
confirmed that the texture stiffness in higher values of substitution. The sensory evaluation showed that the 10%
reduced oil sample had the highest consumer acceptance. According to the results of this study, it can be suggested that
preparing muffins with oleogels can reduce the problems caused by fats, while improved sensory and qualitative
properties and be produced as a functional food.

Keywords: Aerogels, Muffins, Structured oils, Unsaturated oils.
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Fig. 1. Effect of different levels of oleogels on the moisture content of muffins
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Fig. 2. Effect of different levels of oleogels on the water activity of muffins
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Table 2- The effect of oleogel replacement on the mechanical properties of muffin texture

Samples Hardness (g) Chewiness (g.s)  Cohesiveness  Springiness (mm)  Adhesiveness (9.5)
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Table 3- The effect of replacing oleogel with oil on muffin color
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Table 4- The effect of oleogel substitution on the sensory properties of muffins

Samples Flavour Texture Porosity  Overall acceptance
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Abstract

Introduction: Grape is a non-climacteric fruit with a low rate of physiological activity but is subject to serious
physiological and parasitic disorders after harvest and during long term storage (Ciccarese et al., 2013). Currently, Edible
coatings have been studied as potential substitutes for conventional plastics in food packaging. Edible coating is a thin
layer of edible material formed as a coating on a food product. Edible coating can offer several advantages to the fresh
fruit and vegetable industry such as improvement in the retention of color, acids, sugar and flavor components, the
maintenance of quality during shipping and storage, the reduction of storage disorders and improved consumer appeal
(Antoniou et al., 2015; Cazon et al., 2017; Fakhouri et al., 2015; Galus & Kadzinska, 2015). Farsi gum as a novel source
of polysaccharides has drawn much attention in a wide range of various fields such as pharmaceutics, food and cosmetics
industries. Functional properties of Farsi gum are influenced by its structure and molecular weight (Hadian et al., 2016;
Joukar et al., 2017). By inclusion of bioactive compounds in the Farsi gum network the aforementioned impairments
could be overcome and moreover, new protective and functional valences could be added. The inclusion of lipid-based
component in Farsi gum gives it excellent light and moisture barrier properties. The benefic impact on human health of
hemp seed oil is worldwide recognized. A recent study demonstrated the antimicrobial properties of hemp seed oil. Due
to their abundance in biologically active compounds, hemp seed oil is promising natural alternatives that may extend the
shelf-life, microbiological safety and nutritional values of food (Cozmuta et al., 2015; Leizer et al., 2000; Salarnia et al.,
2018). Growing awareness of the quality of fruit has necessitated increasing effort to develop rapid and non-destructive
methods for evaluating fruit quality (Bhargava & Bansal, 2020; Rachmawati et al., 2017; Tao & Zhou, 2017; Wu & Sun,
2013). The aim of this study was the consideration of image processing application for grape sorting based on visual

surface characterize.

Materials and Methods: Coating emulsion was prepared using (Farsi gum (0%, 1.5% and 3%), hemp seed oil (0%,
0.075% and 0.15%) and glyceride (0.3%)). grape fruit were coated by immersion in coating dispersion for 5 min. Samples
were then allowed to loss the excess coating dispersion. Coatings were developed at room temperature during an hour.
Samples were refrigerated at 4+ 1°C for 28 days and analyses were performed at days 0 and 28. Defect identification and
maturity detection of grape fruits are challenging task for the computer vision to achieve near human levels of recognition.
The image acquisition was performed in a homogenously controlled lighting condition. Considering the camera lens’s
focal length, the samples were placed 25 cm under the camera’s lens to be under camera’s field of view. The images of
grape were segmented from the background using thresholding of the high contrast images via MATLAB software
(R2019a, image processing toolbox). The optimum threshold value was obtained to be 0.35, 0.45 and 0.30 for R, G and
B channel, respectively.

Results and Discussion: The proposed techniques can separate between the defected and the healthy grape fruits, and
then detect and classify the actual defected area. Classification is performed in two manners which in the first one, an
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input grape is classified with two different algorithms (RGB and binary). The Result showed that the accuracies for
detecting the surface defects on grape were 97.73% and 96.30% using RGB and binary algorithms, respectively. Proposed
method can be used to detect the visible defects of coated grape, and to grade the grape in high speed and precision.

Conclusions: The results of this research and similar ones can provide helpful recommendations in grading fruits for
fresh consumption. The simplicity and the efficiency of the proposed techniques make them appropriate for designing a
low-cost hardware kit that can be used for real applications.

Keywords: Coating, Grading, Image processing, Grape, Hemp seed oil, Surface defects.



OInl 1ad @l g pole ltrgly a1 s

Iranian Food Science and Technology ] )
Research Journal y —
Vol. 18, No. 1, Apr. May. 2022, p. 51- 64 K S (% OV-FF. 0 1F+) Cuigm - 059,58 ) o )lods JA 0>

et
8 g 1

Lol GBS 255 5 e )B and O gend gl b ok s i g K1 AS saya s
29°95 3RGB ,5las 5l eslinal b e Slods

v - e Y of (¢ Y G #\ ..
b5 il gl =7 Sy Uil T gl e ) 5 s
VYA /Y 18l s

S
pLsl 5,355 jobay (aw lodo (i drilre Ban L RGB 5 (05393 w98l 93 Glivs 2 (s pgal Bjln (Bgy pol> gl
AT 9 <[+Y0 ‘).mo) Sluals U,C?) 9 (M).)Y’ 9 A ‘)ﬂ.ao) u_w)lB é@o i C9.|a..u )l u;?m\/?o)B )l oLl l.: LQ)9§J] IAuI ..\:.))f .)l}ol uﬁ.«f Sdud>yd
NBlpy SeS L) st ©ygots YA 5V (slajg) )3 5950 (o Slodo (e S0l b aelsl )3 9 035 (23 idgy JgpulS 80ys /Y g (00
529%9° s )3 03,5 b)) 36 ol sl sNl 3 Shas (ola WelS asly 2)b) s )b B > by S s p e (IMaGE
o oy Oygo () salse G )bl dlie SaS L anl )8 RGB 0258l )3 548 b (29993 pglal & sl epslal (33 st 51 o

B 3 5a5) o S 403 & s 3blis 1my3 (ol Ealig 53 {3 i ) o S S e e s 5 9 p i
LB 3G R Sl U jl a5 wi jascie b (gdids)d (hoyd YO 5l jiw) Y de )3 9 (Mo d YO LY o) Vdopd (lop Ve GO ) ) 4o pd (o
2ssles RGB g (09993 w363l 93 y2 48 3> L ol 25905 odlit] | oxdaw Slodo (auis A],8 gy olg oo +/Y g +/FO /¥ &bl pdaws lade
x> w3 Saso jemyd (o ile ol wluly g md plod] (doyd AN <A 5 AYITY Cui i) oV oo b1y oo Slodo i dulie 3] 5
571 G815 e (ol s 3 Lo 411015 (g o s b 83 45 s e (oo 24,5 ol umys BIF+ ) VL o 33

DS (o $)IRS 0)93 (b (v Claso

(S D (B gy ¢85l (e Slodio cpgal (B3, 1 5IST slaojlg

.

Vargas & ) sloads 3 paie © Shyed (s gl adsgl odle lgie
Olyeds dlge cpl 5l eolazwl {(Gonzélez-Martinez, 2010
2 NS EE g sladeS b iaeS oSy b Shd sbyidy
(Cazon et al., 2017) cul (55,5li8
oy Blody ooy Jold ol (Shed slagidy,
Canddy Jloo g LS polie 1 a8 aitn bl 1 doglste b g o)
b g 650 o138 Jpame o) SIb Y Soson 5 il
ro ORIBl o (il GUS g Casb) gep Copu SRalS
Salehi, ) %55 o0 Jpame CudS 4 ol JialS 5 Slo)ll
(olisnS ok clinie ales 3l oy, Ble b jl eslazwl (2019
slogidy 5 eks and ly agl dlge plgisa bres § wulis
o5 45 )b gous (Salehi, 2020) sl s 315 STyss

DOI: 10.22067/IFSTRJ.VV1811.88305
4 Climacteric
5 Edible coating

CY R
il b ol oty 25l,8 a8 ol TL551,806 claoges 31 ol
sy MalS L Caily p B duis 43 5 33,5 o Labgie CB 0
3P b i catlyy Sl ey 4215980 ogee Ly
5 Gt g OS] dxee Jloge a Jg 3)b il
Ciccarese et al., ) cuwl wis SYob ()l b (29,5
90 3l (2013; Topalovic & Mikulic-Petkovsek, 2010
Sl ySoly o Sate jl cawlio Cbld 5 o slasi]yd 51 oolatuwl
slagbyy bl OV gaxe cpl CudS 9 b5 851 2 YL
Srids by sy I oolil wile (g)lws cudlypy I g
2929 0368 5 (lrowd dgo 015 J S phunedl b b2 o ¢ yorly
Cangj bamo g lusl oM (gl b g M e b oS 5
& rb (5 yoals dlge ookl laisee 18] Lol (il o e

Lewdite g pole 09,3 ¢ i IS ass gel Ll g Ll (ybobiwl Cus iy =¥ 4 ¥ )
2Ol FOYVA-YAVAY 1l ¢ olSuiils ¢(gjyaliiS” 0uSisly ( olie molio
(Zandi@znu.ac.ir i ptane 0 g weul %)


https://dx.doi.org/10.22067/ifstrj.v18i1.88305

VFo) ol oyl —28958 ) o3lods A ol oyl (2108 R lo g pole SLldghy 4yl o¥

Hashim et al., 2018; Rachmawati et al., 2017; Tao &

Bogro Sdaw Sloduo asuds jslaieds g, opl 51.(Zhou, 2017
Cilee (lapny )i oS L g el ) Wl s
O s lwly e 53 .ol 0l o3liul (¢ jualcubbse Hoboas
gl p (e @ )sll 93 SeS L (90 ogse (rlaw lodo
SySoilul g b JuSlo oy ©glds liae (638 03l0l b odaw igae
Nashat 4 Hassan lwg cél Jloo ¢ 450 9 cél 31gss
Hashim .aes sl |y sdaw Cgae (6505105l 9 (cias )> sul b
0520 3l olial b jgo (88 (2bj)l sl Ty (B9 (V4 IA) oo
Gy omile oliy piww 31 (VWAA) ])Kea o Pordarbani sl
Auslg g 133505 03latl o (Adn 53 5 ( xlaw igee (655 05l]
Ohe2 g Khan .aes pbsl o A/TY IS cés by allee o)
Slon bl 2 G (x> (Sl Al by S (V4)R)
093 bawgs b S lusl b g, oyl a8 wsls ) o] oedaws
Sl plodl ws sy AYVA By b ) (oxaw (g)low asuds S5
Slodo )] &.5“"’1’ L;r.‘mu dl.mw.:] (\\“i&) ub&w 9 Golzarian
o Syl | eolatwl b § e SIS o8, asl ogee SIS
duoyd Ae 5l i cds L |y CIELAB 4 RGB Jus 40 0 (S5,
51 eolawl b wizasles (Y+VY) o)) Ken 4 Moallem .oly jaseis
S S5 U 5 9l 5 i 3 5] sl S
Ot 2D L) s 3 (o s TAY W (gt (s
(YY) ohler g DOrj .aad aowds sy AYY.
obgy Jl edlatel b olS e ganaep Gln S sl Shs
N30 o3lazwl /A Stuwed s b \CUL\M}uu] sy
K- () pgead b 50 o)sfl S8 b o (50l Cogee
o2 ) 5l YL cons L (VYY) Henila 4 Chithra lawgs mean
5 b Coe ollis Sod dddgh 0 b b Lasuls

Ry JloS g 4ol oolitl b asl ogee (S 42> sl
&Vl ¢85 |, CIELAB 4 HSI RGB S, (slib dws SaS L

4l 4 4> 95 L (Sahu & Potdar, 2017) cé iy plosl s p> A)
29N ey 5 b S S 3)lse 1 il )3 0590l
Pl paasie (Sl (598 S8 )l 4 asye 5 6)lSS (b
gxcnl 3l il obj dje 9 8y Bpo pilius oo cnl g 398
Shoslatwl b o) (saianyd 5 56Kl ogee gy Ol ololii
S Ban W canl Jl5)55 5 slosag Cootl I gl (5l o)

3 Multi-Layer Perceptron
4 Watershed

Joloe 50 93 5 Conl plol €85 diwg 13 39390\ LSV gl )]
ol odd S5 (Ao Vo=YB) Jgloal g (uo)s YO-Y-) ol 5
ookt (Sitpu b Glid Jsbee LS5 4 38 Jplono Cand oS
Hadian et al., 2016; ) cuol (S1yo5 Jids olgcds 55,8 4lp
Sy Gide olaisdy )b zews jl eslatwl (Khalesi et al., 2016
Khorram et al., ) J&, «(Shahbazi & Shavisi, 2020) ;se
Dehghani et al., 2018; Joukar et ) Y1 53 alo aké 4 (2017
ol p Shes bbby Cwl s )5S (al., 2017
35 WS &y Comd g5 £ pilidgh ols 4251 oy Sl
S Ol o plp )3 Lamd (6 pbdes Glusgas Jls pl b Jo

Khorram et al.,) $)b o9 cpbldes Ologas ol o
u4>|9> Dokl uw d'.h.u.l u.»f).: &.& )] ol 5)0"‘ )| (2017
Wliols gy 235 e LSl ab  Shed slagidy,
9 i Clogad dene el Wl i oo plgiea
O il Moy Ae i alials ggy 205 Ol b
Ve S35 g (el STl g sl Syl Logias) plosl e
Cozmuta et al., 2015; Leizer ) sy gluisl ja slaswl do)d
(29,550l oled 0gMeqy (et al., 2000; Salarnia et al., 2018
L .(Cozmuta et al., 2015) cusl odds ()55 50 alaals &4,
S SRy <oy 5 plerby S Sl Gy HialS 3924
3 sy b olimen (Syss lagtiy Jlsl o & (S
B0 ol CelS (L caw & dNgne gdy @ oSl
Wy ey 4 axg 950wl ;I (Ciccarese et al., 2013)
JB g A0y 3 (o lyss S g paskidS (dlp o e pd
Y g (s ) wdle & Cwl (gyops L 4 asye |l
5 ol I3k 4 il adye 5 (6185 5 e sl (50l (59ltS
4 45 3 pdy e bl gpar (il Bopb S el ul & ol bl
SR g CelS pasull jghled opFeps g dliedss
Bhargava & Bansal, ) sl o (g)gpd 55yl &Y gae
.(2020; Wu & Sun, 2013
o Ml 0 4 gl (Bilg (5)sks S ams Jobo o
SaS LU cunl atily (il g5yl OY guane cuaS S o
( Slowlons Ciliee (slaiz ;95 5 a g & 25 b g RGB pglas
Dorjetal., 2017;) 155,85 (5il, ¢ glyociwl 5L 3550 slo S5g

1 Arabinogalactan
2 Inhibition



B g (o)l gowo (ygmdgol b ool 3 Siuibgs 95Ul (GAS gnaz y3 [ o Ren 9 5

Wdiged 43,5 510089 9 (ST)gd (g ad
alsl jhie Ol yd Lo Voo 4 4Bl jgbdy )b rowo p)S
Oed Syl eolaiwl b bl gloy o sl ¥ Gt 4 g 008
sl Jsbro i 0350m (ylys! <oyl ol Js PIT300) wudolise
(gaylhun) g SOl JolS yobas b (Joukar et al., 2017) w5
olysar JyplS (oz [555) oy /Y ol 093
5 255 L ol oo sloJgoxe & T(0455p) sl
2 LA5 0djeh audline yiem b 5U1 glod jd adds ¥r Coso &
Jopd VD 5 VD o) aliald yeg, 5l e polde doll
0585 i 0D b dBBD Vo e 4y g 48l Jolowe &y (oo [ S50
09 938l 31 I8 ToaiiS geedsel plgisar (IS4l deSiws) A-
25 aslsl Jelore 4y ailialds gy b asline (g)lde > alualis
MTOPS-) ;50550 olKusd lawgs Jlas 5590 (sl ygmudgel Cols
A58 D Gdo 4 dBBd p yed W e G b (9> 0,5 SR30
o3> L3 Y Jads 33 ygeil 3590 (2O e (slaJoloee b s

Gl 0l

295 ogee (rlaw Clodo (Lol 5 pasuls polb> (gl el
GRS gy g lals (g (gol> () gewo L osd o iy
e o) «adod 45 ol b bles ©yg0 3 B sl o
bl @iy STy 5 alsyw 5 odlatul lp (o)3eps 9 5:50

2,5

%9, 9 3190

Sl (Ol 0bj) (29)1s QLS oBg)8 I o0yl Gewo
oo 9 b g (el o3 00k) Br ol S dsges
Dby 5 (sl g 03,18 YD e b SIL 3l (g pglaen Sl Ly ()
e Ll (e (LIS 18)) 56551 o3l (gladdies ad ealil
Sl 903l 6 Loy pllo slaads b gyl 3 (ol nl eoloss)
Ll g iluls (o) Cogie L (Shd dedo 465,
V0 o dy o (S39) Bl gl s g BAS At Sels]
25898 (s> [ 559) 2oyd 1N o oyl g Jlone )3 4diSd
Ganjloo et ) sus s et O b cules ) added 51,5
(Logmades 43,5 ¥0) 561 clod j> )] xaw ol 4 (al., 2020
L, Sis

[ (o Y g Vb J#m)s-')lé'&m’J\'l"‘l
F

arsi gum dissolving (0, 1.5 and 3% (W/V)J

Y

[w},ﬂ.l..;p)af&ua)aubl\]

8hat 4C

’
(%oyd /) JgymudS

@ <: Glycerol (0.3%)

alaals 8,
(o> VD g +/+YD o)
Hemp seed oil
L (0,0.075 and 0.15%)

Homogenization (15000 rpm, 5min)

[(ﬂﬁéé O gl akds p 50 W00+ 0) eiliioen

('/.'«’\() 5‘/‘\/() ‘.)/\' u’“‘j‘
)

] Tween 80 (0, 0.075 and 0.15%

Oy Jelomo and Jolpe - ) UKW
Fig. 1. Coating solution preparation.

3 Emulsifier

1 Hydration
2 Plasticizer



VFo) ol oyl —28958 ) o3lods A ol oyl (2108 R lo g pole SLldghy 4yl or

Cgo 4 0dd S el laadss coles ) ad (g5l
b ogamalis 423 ¥V (slod 13 5 plognid Bg)bo o &Y Sy
oo Joloee .033,5 (£l 59, YA oo 4y 4o )0 £ annd g

Cw!

sl ol gy U1 glod o 4iBd B Gde 4y (oS0l slaadies

b oad jb il (sladdsd w9 B35 jgbgt (a3 by
Wlh s gy e b slaJglre 51 b yiwl il 5 ool
sbadgs 035 S5 baone 4y ¥ eBS I pu (2OADy,
5 o o5 3B slacsygr g9y (Bl Jobore Bl jglate 4y )6l
Sl slod 3 (el Y o @y Jilas) iidgy JolS ol S b

BIDe sl (aam¥ge,d -) Josa
Table 1- Coating solution formulations

Farsi gum (%W/V) Glycerol (%W/V) Hemp seed oil (%(W/V)
No @) o)l koo a0 43) Jg el w0 ,) ailaalis oy,
(o2l 5359) (o2l (5339) (o2l (5359)

1 0 0.03 0

2 0 0.03 0.075

3 0 0.03 0.15

4 15 0.03 0

5 15 0.03 0.075

6 15 0.03 0.15

7 3 0.03 0

8 3 0.03 0.075

9 3 0.03 0.15

yao sjgy 53 1ol Voo 5l gl Yoo ggatme 3 el Cunday
290,58 ani YA 4

rgad g3l g sab iy

Do il Game (Al gilulis Can vy oS g0 1 aebl o
zlymcsl ((B3lsy (i p i ol (ol 5,5 eoliiwl Wl
NP ey pgad (5ibp il dm STl ganail 5 b Sho
15,5 ploul (5 50 saie c¥LI Mathworks) R2019a Matlab
3 dwlio (¢l (5 50l oasia YL NHI) Imagd |18l 5 51
3,5 oolitwl (daw Slodus 5 iges

(29393 9l (SLae 52 s yo!
@Y JS5) sl sleas pslas bl wupesdl ol 5o
saiedy Sl S 1 A3ty deye ) tad il yoty
oolizsl LolSwil 5l Lol Jloin] clogyg B g gt (£5lolgen
O polaiedy Aejipmy 4ol Vgl (it dsge 3 S
S pobaid] b diwej g Bl ably8 000,85 Bls 16501 as gl
sla Sy oS GlasSa (7S pSalivl) 8,5 & ygn ailul
g2l b sl JuSy 9 ahpojmg lsisas il 51 e polio |

3 Color thresholding

295 GR35

Olysd e jslaieds Jigsy (nl 13 yugeal (B3I i
sl Jold piues (ol 035 ool (510K (Jo oSl a5
Sl She) Sk gl whd g ibpgie (b poSe
el pgas 3l (8L 5 (S,

S pomss
g 4 om0 (I ppeSe dlaie S SoS L )l ppeSe
(csbae el V0) 42 )> ¥0 cgls b SMD o 93 Jolis (5313095
S5 o9 by ol (g Vo) (ales LED Juy S5
2 RP LS 9 595 S pde LB sl JoSi5 5T e85 )50
S ) 4 Ao S )P eSS D9d Sl pga
9 9> J odlatl b g (Fpe ik ) pl gLl A plox]
g b ad 485 grie e WA (S5 Aol L (yl5 DSC-HY)
sas Lol (658 jshaiodr 5 (myed 0 5 G alold &
Aols pglas oo g 4 5o )3 Cgra 9 (mygd 23 0jg> 53 955l
©ygods (9 b 485 a3 53 (93 9 Wiged (o (6 ol VO
g TIFF Capd b b poglai 9 <85 )13 )90l (slad 2 900
S 2 43 gio oo o/ ¥ SS& )8 b g YoV VY ¥ 2o

1 Binary image
2 Image segmentation



BV g oyl o (ool s oo oo iy 53500 S (5ukisar 53 [ ol lS08 5 (54

2 93980 gll pglas 1 & ol Shy CudS 3 an Ay
Sl 35,56 0,15 o )8 ealitulsyee 551y (sdm oy
woj 5l pgal silulis g an S jshied Jgeme slas)
bbb oo pouas plySgtund ;I odlitnl b (g pSailinl I osliznl o)l
e |y Sl 2 i Glgie g oSt ) oolital
29 1N 9 09")1 &9) SoS L) bl G‘a.w .3)9‘ Cauwdy d)l.wlb
Vg e sladuSy (55, L (2999 pgladl 4 (S pglad
4l g Canl ol )5S0l A Wl 4l &S (gygbdy )5 s
23,5 Jlosl pgai 59) )3 (Kg)ly «aled 2 2980 Mo Cgune
gemo b g (V (dde lde b JuSy) dtw 5550l ds Wl sl s
TdoSa pgai 5 335 asie (o i ke b JuSy) ol

(B2 J58) 398 sl (£9)ly (299)

(

€) ) (©)

ol o (b-Y S) ad 4B L 5,8l as lyisay YL

05 s g peSE he 4 RGB e I ol ],
54,5 S8 Lgumo | Wl 565! slaas caold] o . (C-Y ISUs)
WA03,5 asde 58 (8L claas IS Gble 385 colus
poml b Sy (BI5Ss Olie spSojlul Bl anld
B (29390 polal 4 GpuSE pslad dlsye (3 cdpdy
5 Sglie 45 Cal (closgd sl clbaS) K, (AT JS5) B4d
29kl 345 33,5 g0 s yal (et g 1Bl o0 5ol L 8L )
Mol Cogane 4l 51,05 Sjlie a0yl ,S5l as Gl 4l
2 3 g ol SogS wil] pdaw e il cSlgSs 5 asuie
iyl 0,Slee gy bl e Sp Jlde pl Gyge oyl

(b) (a)

oS 22905 (3) 9 (229993 e (3) g S B i9eai () iy j g B 51 g pr9ai () gl RGB pagaas (W) -7 U
Fig. 2. (a) RGB image, (b) Image without background, (c) Gray image, (d) Binary image and (e¢) Complement

Olgse 1Y g +/F0 /YD wliw] mlaw ,luie LB 3G R (sla JUIS
» Gl 4 4D &l c.la.w L)”l gl oalaiwl W.\ubﬁ le).g
Cbl Sl as Voo paal SaSL g JUIS ya STy s el
SaS'b wgume 4l jl Wl 4l clls ol o (C,d-Y ISs) 055
(29995 iyl wle )5 (gilwlis U o skl paw
e o5l ds Wl 4l Bl Jloel pgad 59 > (SSo)ls
@3 Hlade b JuSy) sluw Cgaro 4l g (V (das Hlado b JuSls)

(Y JS3) 20,8 sl (oo

2 Complement

(RGB o1 ;9%1) RGB yagbia (slso 52 s 155!
Caod (612 (5 JUB 2 (ke Jgl p157 )3 5 550l el 5
(.)WJ““S“"‘)L\’" d‘); )9§s| A 0 D9l igane w9r,1u
DYyt 53035 gyl (S5, JUS 3 Lsgin 3,5 dpulns
SoS b g digoj s il 59993 i yo3) Ale il 005 021>
s 3,5 Bl o pl S gt o) 5l edlitel b (g S ikl

(b= JSa) as a3 s > o /Y (jlwlis (ol aili]
>y 4 (Bl oSy bl sl 4 psal s e cnl
O 6lel dunlie SeS L anT ) cpl 55 cabails Cgure g plls

a8 b pasuie g (Y o) Cédply e (S slaadse

1 Grayscale



VP Sl oyl — (3205958 ) o lods IA Wl (]l (18 auluo g pole Gleddrg}y @yl oA

g 9wl 4ol gl (S5, JUE 2 bawgle ¥ Joua
Table 2- Color channel average for intact and defect regions.
Color channel  Intact region Defected region

N, Jus o 4l Hgare 4>l
R 156.79+1.11  106.53 +0.98
G 168.32+4.18  74.11+532
B 110.27+7.32  43.51+6.43
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Fig. 3. (a) RGB image, (b) Image without background, (c) Color channel histogram for RGB channels, (d) Image

after thresholding (e) Invers thresholded image.
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Fig. 4. (a) Invers thresholded image, (b) Image after removing the grape tail, (c) Defected region image.
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Table 3- Binary and RGB algorithms comparison for surface defect detection.
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o * 39,
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YA 595
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accuracy (%)

(7)) RGB (s 451 Cmo
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(%) (29293 o2 19591 Como

RGB algorithms
accuracy (%)

(7)) RGB i1 5681 Cono

Binary algorithms
accuracy (%)

(%) (29295 o )91 Como

1 95.97 97.24 97.13 98.34
2 96.23 98.16 98.28 97.65
3 98.11 98.47 97.21 99.08
4 96.23 97.39 98.67 98.21
5 98.39 9721 95.43 98.68
6 97.47 96.91 96.71 97.98
7 96.51 98.47 97.83 98.43
8 98.22 99.05 98.31 96.78
9 97.11 98.56 97.29 97.45
10 98.49 99.15 97.11 98.33
M
e 98.10+0.96° 97.39:0.83° 98.06+1.09° 97.27+0.96°
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Fig. 6. Measured surface defects (%) by binary and RGB algorithms, and comparing with actual values.
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Table 4. The confusion matrix for the results of the binary algorithm in grape grading.

Gradin
Gradel Grade2 Grade3 Grade4 accurac?/
Y as Y oax, ¥ oas £ a0 SN 3 oo

Grade 1 44 2 0 0 95.65

Grade 2 1 50 1 0 96.11
Grade 3 0 1 38 1 95

Grade 4 0 0 1 61 98.39

Mean Grading accuracy
izt 3 oo ik %650
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Table 4- The confusion matrix for the results of the RGB algorithm in grape grading.

Gradel Grade2 Grade3 Grade4 Grading
accuracy
) 4y Y oas, Y oas £ any . .
G 3 Come
Grade 1 45 1 0 0 97.83
Grade 2 0 51 1 0 98.08
Grade 3 0 2 38 0 95
Grade 4 0 0 0 62 100
Mean Grading accuracy
. . e 97.73
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Fig. 7. Mean surface defects of grape after day of 0 and 28.
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Abstract

Introduction: One of the products that its production has not been investigated well and is an imported product is
cream powder. Foam mat drying is a widespread technique to dehydrate liquid or semi-liquid foods with high viscosity,
adhesion and high sugar content, which are usually difficult to dry. Evaluating moisture content over time is the first
indication of how the drying process is performed and can be used as a tool to compare the drying behavior of food. The
rate of drying, which is expressed as a function of time or moisture content, is also a very important parameter that helps
to understand drying properties of a material. Color can also indicate chemical changes in food during the thermal process
such as browning and caramelization. Therefore, since in the drying industry, process time, product quality, optimization
and equipment design are directly affected by the rate of drying of food, hence, in this study, in the process of drying the
camel milk cream by the foam mat drying method, drying operation at temperatures of 45, 60 ,and 75 °C and thicknesses
of 1, 3 and 5 mm was performed in a non-continuous cabinet dryer to evaluate the kinetics of drying , structure and color
of the dried foam.

Materials and Methods: Camel milk cream was mixed with carboxymethyl cellulose (0.1%), cress seed gum (0.1%)
and 80% whey protein concentrate (5%) at 25 ° C. After pasteurization, the samples were stirred with a mixer at a
maximum speed of 1500 rpm (5 minutes) for proper aeration. The foam samples were poured into a plate in a thin layer
with thicknesses of 1, 3 and 5 mm and then dried in a dryer at temperatures of 45, 60 and 75 ° C until a constant moisture
was reached. The process treatments were performed in a completely randomized central composite design (CCD) (5
replications at the center point) for 2 variables at three levels. The effective diffusion coefficient was calculated based on
the second Fick's law of diffusion. Then, using Arrhenius equation, which shows the relationship between temperature
and effective diffusion coefficient, activation energy was also calculated. After the drying stage, in order to investigate
the changes in moisture during the drying, by determining MR, we have used some experimental models that were
previously used for drying agricultural products, to fit the experimental data using the statistical software MATLAB 2016.

Results and Discussion: The results showed that increasing the temperature from 45 to 75° C reduced the drying time
of the samples by almost 50%. Reducing the thickness from 3 to 1 mm led to an 80% reduction in drying time of the
samples. The overall effective diffusion coefficient of the tested samples varied between 7.09x107° and 8.11x 10° m?/s.
The increase in the temperature led to an increase in the effective diffusion coefficient of the samples. The activation
energy of the samples varied between 25.59 and 38.22 kJ /mol, and comparison of the means showed that the activation
energy of the samples was also increased by increasing the foam thickness. Totally, 17 models were evaluated to
investigate the drying kinetics of the samlses and in all cases of foam drying , page and Midilli models with R? values
above than 0.99 and the lowest values of RMSE indicate the best fit with the experimental data among the 17 fitted model.
Examining the digital images of the samples also showed that at low temperatures, the structure of the dried foams was
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smooth and it became more uneven and porous as a result of increasing the temperature. Also, the trend of changes in the
parameters of the gray level co-occurrence matrix (GLCM) (energy, correlation, and homogeneity) of the samples was
almost the same with the changes in temperature and thickness so that, the increase in the drying temperature and a
decrease in the thickness of the samples led to a decrease in these parameters. Increasing the foam thickness at high
temperatures led to a decrease in the browning index and at low temperatures, led to an increase in the browning index of
the samples.

Keywords: Browning index; Camel milk cream; Drying kinetics; Foam mat drying; Structure
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Fig. 1. Changes of moisture content with the drying time of camel milk cream foam at different temperatures

and thicknesses.
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Abstract

Introduction: Coffee is the second most profitable commercial products in the world and in addition to beverage
consumption, it is widely used in food industry. Among natural sources, coffee has the highest amount of caffeine. The
amount of caffeine in coffee varies depending on the variety of coffee and how it is brewed. Coffee beans contain other
compounds such as phenol, magnesium, potassium and fiber. Plants are the most important route for the transfer of heavy
metals to the human food chain and the natural cycle. Heavy metals in the body can cause everything from biochemical
changes in low levels of contamination to effects on the nervous system and even death in high concentrations. They slow
down the reaction with enzymes and even stop the body's essential physiological reactions and have the ability to be
stored in the bones, which enter the bloodstream after being saturated in the bone. Heavy metals are important because
they are non-degradable in the human body. Contamination with mycotoxins in coffee beans such as ochratoxin produced
by Aspergillus and Penicillium occurs under the influence of environmental conditions such as temperature, humidity,
water activity, transport conditions, storage until consumption. Therefore, the aim of this study was to investigate and
compare the physicochemical properties, fungal contamination and metal elements in 4 samples of instant coffee powder
Eagle Lux, Good Day, Nestle and Torabika.

Materials and Methods: In 4 samples of instant coffee powder fat, moisture, ash, pH, total sugar, caffeine (using
HPLC), ochratoxin A contamination (using HPLC) and lead and arsenic metallic elements (using hydride atomic
absorption spectroscopy) were determined. The results were reviewed and compared with national and international
standards. All experiments were performed in a completely randomized design. Data analysis was performed using SPSS
software. The means were compared using Duncan's test at 5% probability level.

Results and Discussion: Comparing the results obtained with the permissible limits of national and international
WHO standards, all results are within the permitted standard range (pH 5 to 7, maximum moisture 4%, total sugar
maximum 72%, ash 4%, fat in cappuccino powder maximum 30%, Caffeine was based on dry matter up to 2.8%, lead
0.5 mg/ kg, arsenic 1 mg/ kg, ochratoxin 10 ppb). The highest pH value (6.83+ 0.05) was determined in Good Day sample.
The low pH in the Nestle sample may be due to acid rain and low soil pH in the exporting countries. Minimum amount
of ash (2.38+ 0.05%), moisture (1.41+ 0.05%), lead (0.026+ 0.000 mg / kg) and arsenic (0.013+ 0.000) mg / kg) was
observed in Torabika sample. Lead level was similar in Good Day and Torabika samples. The highest amount of caffeine
(0.23 +0.05 wt %) was obtained in Good day sample. Ochratoxin A was not detected in all samples. The lowest amount
of total sugar (42.75+ 0.05 g /100 g) was observed in Nestle sample. Therefore, it is the most suitable sample for diabetic
patients. Torabika sample is recommended as the best sample due to the low amount of lead, arsenic, ash and fat, as well
as low moisture content. With increasing moisture and sugar, the possibility of liquid steps forming between particles
increases and this causes the degree of cohesion and agglomeration of the powder and the marketability of the powder
disappears. Increased mineral consumption causes disease due to inhibition of the mechanism of control of absorption in
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the small intestine and accumulation in the body. Therefore, as the amount of total ash in coffee increases, its adverse
effects on the body intensify. Torabika is the most suitable sample for people with cardiovascular disease due to the lower
fat content.

Keywords: Food chain, Heavy metals, Instant coffee powder, Ochratoxin A
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Fig. 1. PH results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 2. Moisture results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 3. Total sugar results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 4. Ash results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 5. Fat results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 6. Caffeine results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Abstract

Introduction: Date seeds (also known as pits and kernel) are among the most important wastes which are generated
during direct consumption or from the date processing industries. Despite the presence of several nutrients and bioactive
compounds and their subsequent beneficial health effects, these by-products are frequently discarded to use as soil
fertilizer or as feed for livestock. Roasting opens a cost-effective way to include date seed in the human diet. The aqueous
extract of roasted date seed represented a coffee-like beverage. Date seed coffee has a relatively low acceptance among
consumers and is usually supplemented with a variety of additives to improve the taste. Therefore, due to rising the global
coffee price, in the present study, we aimed to substitute Arabica beans with roasted date seeds in order to make a coffee
beverage similar to Coffea Arabica boiled coffee brew.

Materials and Methods: Coffea Arabica and roasted date seeds were obtained from local markets and 10 grams of
powder (100% Arabica coffee (A100), 100% date kernels (D100) or a mixture of Arabica coffee powder and date seeds
in proportions of 10 (D10), 35 (D35), 50% (D50) of date seed) was brewed using 100 ml of boiling distilled water. The
brewed coffees were examined in terms of lipid, protein, caffeine, acrylamide, total phenol and total flavonoids content.
Other parameters including color, viscosity, pH, DPPH and FRAP assays followed by sensorial evaluation were evaluated,
as well.

Results and Discussion: Substitution with roasted date seed resulted in lower lipids, protein and caffeine of coffee
brews as the values were decreased from 330.67, 956.75, 76.51 mg/100 mL in Coffea Arabica (100%) to 192.61, 149.00,
45.59 mg/100 in date seed coffee (100%), respectively. Higher amounts of date seed also resulted in lower pH and
acrylamide content. Accordingly, pH was decreased from 5.7 in D100 to 4.4 in A100. Acrylamide content was attenuated
from 5.06 g/100 mL in A100 to 1.71 pg/100 mL in D100. Reduction in viscosity was also observed from 0.93 (A100)
to 0.86 mPa.s (D100). The mean value of the color parameter including L*, a* and b* in the 100% Coffea Arabica brew
was more than the 100% date seed coffee, which indicated that the coffees brewed from date seeds in different proportions
were brighter and had higher red and yellow color parameters. Substitution with date seed had less effect on the total
phenol content as TPC of coffees ranged from 28 to 42 mg/100 mL for 100% date seeds brew and Coffea Arabica brew,
respectively. On the other hand, the flavonoid content (TFC) of coffees was significantly affected by the amount of date
seeds (5 to75 mg/100 mL for 100% date seeds and Coffea Arabica brew, respectively). All brews have high antioxidant
activity. For DPPH the highest results (88/9 %) were obtained in the coffee brewed from 100% date seeds, while the
FRAP value it was vice versa. The results of sensory evaluation indicated a high similarity among A100 and D10 coffees
as parameters such as aroma, color and texture (concentration) of coffee were evaluated appropriate. The results also
showed that substituting Coffea Arabica up to 35% with roasted date seeds can improve the overall acceptance of the
coffee brews by reducing bitterness.
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Conclusion: In general, the ability to replace Coffea Arabica with date seeds up to 10 and 35% was reported
acceptable in terms of sensory characteristics, as the color and aroma were similar to 100% Coffea Arabica. Besides that
due to reduced bitterness, the overall acceptance were almost high.

Keywords: Coffee, Date seed, Antioxidant, Acrylamide, Sensory evaluation
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Table 1- The effect of using date seed powder on lipid and protein content of the coffee brews

Powders Protein* (g/100 g) Lipid *(g/100 g)
;39 S5 o2
Roasted arabica coffee 13.0040.607 12 3041707
Wl 5 0k3 392 A T
Roasted date seeds 8.16+1 258 10.97+1 338
iyt Sloh i 231 - .
The composition of the powder - e s
used to prepare the brews Protein* (mg/100 mL) Lipid *(mg/100 mL)
sapulge 0903 Elgil S 5 o9 s
100% coffee arabica (A100) N a . .
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149.00+5.66°

272.11+43.54°¢

221.45%35.36¢

192.61+31.05°
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*Different upper and lowercase letters represents differences among powder and brews in the same column at a confidence level of

95%, respectively).
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Table 2— The effect of using date seed powder on acrylamide and caffeine content of the coffee brews

The composition of the powder used to Acrylamide Caffeine
prepare the brews (ng/100 mL)* (mg/100 mL)*
oo 093 Elgil oS suol Jg ST odls
100% coffee arabica (A100)
(A100) Ky s wil> SMoyd Voo ogpd 5.06+0.482 76.51+4.332
10% date seed (D10)
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*Different lowercase letters represents differences among brews in the same column at a confidence level of 95%.
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Fig. 1. The effect of using date seed powder on A) total phenol and B) total flavonoid content of the coffee brews
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Table 3— The effect of using date seed powder on antioxidant properties of coffee brews

The composition of the powder . DPPH*
used to prepare the brews FRAP (% of free radical
saisn otd Elgil cuS 3 (mmol Fe I1/100 mL) °scavenging)
100% coffee arabica (A100) . d
(A100) S pe 413 g0y Y+ + 053 3.11+£0.14 72.70£0.49
10% date seed (D10)
(D10) Lo 5 diuad 50,3 ) + 0983 1.74+0.10% 75.33£0.12°
35% date seed (D35)
(D35) Lo 3 diuusd g3 YO 5333 2.07+0.13° 82.58+0.70°
50% date seed (D50) b b
(D50) Lo 5 diuad 503 O+ 2583 1.96+0.10% 83.13+0.66
100% date seed (D100)
1.57+0.07¢ 88.90+0.292

(D100) Lo,5 dimd (a0 yd Y+ + dggd

(P S 40) Canl 2o yd WD o p3 baylos cp S5 e iglds ,Slo gty pd Cogliste gy *
*Different lowercase letters represents differences among brews in the same column at a confidence level of 95%
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Table 4— The effect of using date seed powder on color parameters, viscosity and pH of coffee brews

Color parameters

Ky gyl
Powders
a3 L* a* b*
Roasted arabica coffee A A A
i y1 5555 D503 o1 22.12+0.38 10.17£0.48 14.51+£1.91
Roasted date seeds B B B
syt oy diuuad 33 15.40+0.02 3.85+0.05 4.94+0.03
The composition of the powder Viscosity
used to prepare the brews L* a* b* (mPa.s) pH
g 0983 Elgil S 45 & j9Suwny
100% coffee arabica (A100) . c . d . c . a . a
(A100) Sy p6 4513 g yd Vo + b5ad 2.22+0.07 2.90+0.11 2.45+0.069 0.93+£0.01 5.70£0.02
10% date seed (D10)
(D10) Lo o hiad (g3 Y+ 0548 2.64+0.03¢ 3.26x0.01° 2.94+0.04°  0.90+0.02°  5.65+0.022
35% date seed (D35)
(D35) Loys dind giuod YO 0503 4.19+0.01° 4.62+0.01° 4.93+0.08° 0.90+0.01° 5.41+0.01°
50% date seed (D50)
(D50) Loys dunsd guod O+ 8533 4.57+0.04° 5.42+0.11° 5.37+0.02° 0.89+0.02° 5.27+0.01°
100% date seed (D100)
10.35+0.052 10.62+0.04  12.05+0.04%  0.86+0.02° 4.45+0.02°

(D100) Lo, dwiwd (gauoyd Y+ + dggd

P S o/40) Canl o> A0 o ) Lyl oy S e Ciglds ko gt o )3 Ciglite gy **
** Different upper and lowercase letters represents differences among powder and brews in the same column at a

confidence level of 95%, respectively
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Table 5- Ranking of coffee brews by TOPSIS method

Sample Rank

Distance from (d-)" Distance from (d+)”

Sgwi 4y,  (@VEDHEICT @HE) d- 31 alots a3 dbolé
A100 2 0.906 0.181 0.164 0.016
D10 1 0.966 0.169 0.163 0.005
D35 3 0.740 0.170 0.126 0.044
D50 4 0.405 0.169 0.068 0.100
D100 5 0.0 0.167 0.0 0.167

s (93 o3Il Ci b jadls ulwl (53 0588 oy ying - o adll olul (15,8 0skd pyie Ly d+F

Jloss) Clgz a ladiges

*(d+) represent the best hypothetical coffee brew according to selected indicators; (d-) represent the worse
hypothetical coffee brew according to selected indicators; (Ci) The relative proximity of the samples to

the ideal coffee brew
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Fig. 2. Importance performance analysis (IPA)
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Abstract

Introduction: Among the bio-based materials which used in the food packaging, starch is interested as an ecofriendly
material. This interest is mainly due to its acceptable film forming properties, easy access, renewability and low cost.
Nevertheless, high hydrophilic and weak mechanical properties have been limited its utilization as a commercial
packaging material. Many researches have been done to reduce hydrophilic properties of starch using chemical
modification, irradiation, and composition with nanoparticles and other biopolymers. Most of the methods are based on
blocking the hydroxyl groups of starch chains with hydrophobic agents, formation of emulsions and blocking of the pores.
Fatty acids, such as oleic acid (OA) are lipid derivatives that can potentially improve the moisture barrier properties of
hydrophilic films. OA is a yellow liquid at room temperature and miscible with biopolymer without further heating
treatment. Due to the polar nature of biopolymers, OA needs to surfactant to get homogenous distribution in the matrix
of biopolymers. On the other hand, OA is not very sensitive to oxidation which increases its safety in food packaging
applications. Titanium dioxide (TiO,) is an inert, cheap and nontoxic material with broad application as a food pigment
and potential activity against a wide variety of microorganism due to its photocatalytic activity. TiO; is the most commonly
used semiconductor, photocatalyst which activated by UV ray. The main purpose of the current study was modification
of starch hydrophilicity using OA, nano-titanium dioxide and UV ray. In this study OA and TiO; added at the optimized
condition and the solution was irradiated by UV ray.

Materials and Methods: A starch solution 5 (wt. %) in distilled water was prepared. This solution was mixed and
heated (85 °C for 15 min) until the starch gelatinized. Thus, plasticizer (glycerol, 40 wt. % of dry base) was incorporated
into the solution to achieve more-flexible films. OA 1(wt. % of dry base) mixed with Tween 80 as emulsifier (10 wt. %
of the OA). This solution was mixed and heated (50 °C for 10 min). Then, 10 ml of distilled water was added to the
solution, and homogenized by ultrasonic homogenizer (Dr. Hielscher, Teltow, Germany) for 7 min. The suspension of
TiO2 nanoparticles in water was prepared so that the final TiO, content in film specimens was 2 (wt % of dry base). The
suspensions were stirred for 10 min, and homogenized by ultrasonic homogenizer for 60 min. The TiO2 suspension was
added to starch solution gradually and mixed for 10 min. Afterward, OA- Tween 80 solution was added to starch solution
gradually and mixed for 10 min.

The starch solution containing TiO2 and OA was homogenized by ultrasonic homogenizer for 7 min. Film forming
solution placed under three UV-C lamps (8w, Phillips, Holland) at a distance of 5 cm. The solutions were stirred
simultaneously with UV irradiation. After 0, 30, 60 and 90 min of UV exposure, the air bubbles were removed and the
solutions were casted into flat, leveled, non-stick disposable 15 cm-Petri dishes. Each of the dishes were contain 43 g
which dried for 48 hours at room temperature. All the film specimens were conditioned at 50-55% relative humidity and
room temperature for 48 hours before subjected to further analysis.

Moisture content (MC), moisture absorption (MA), solubility in water (SW), water vapor permeability (WVP), surface
properties, visual properties and mechanical properties of the film specimens were measured. The chemical structure of
the films was investigated by FTIR spectroscopy.
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Results and Discussion: The results shown that water contact angle of the starch film was increased by adding OA
and TiO,. But it was decreased after UV exposure of the starch-OA-TiO- solution. WVP of the starch based films was
decreased by its composition with OA and TiO,. But no change was observed after UV exposure of the starch-OA-TiO,
compositions. MC of the starch-OA-TiO; film had no change, simultaneously.

However, the tensile strength and Young’s modulus were decreased by adding OA-TiO,. Elongation at break and
tensile energy to break were increased, simultaneously. However, the mechanical properties of the starch-OA-TiO;
nanocomposites were changed by UV exposure but these changes did not follow a specific trend.

Although, whiteness index (WI) and total color difference (AE) were not changed by OA-TiO, composition. But
yellowness index (Y1) was changed, simultaneously. After UV irradiation AE and YI were increased and WI was
decreased. The results, demonstrated that the virgin starch-OA-TiO, composition was the best modification method to
decrease the sensibility of starch based films to moisture as a packaging material. UV irradiation at short time (30 min)
was the optimum condition to modify sensibility of the films to moisture and mechanical properties among the UV cured
films.

Keywords: Hydrophobicity, Oleic acid, Starch, nano TiO», Ultraviolet ray;
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Fig. 5. Solubility in water, moisture absorption and moisture content of starch films and modified starch-oleic

acid-TiOz films (STO 0) by UV-C at different exposer times (0, 30, 60 and 90 min). Mean values with different letter
are significantly different (P<0.05).
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Table 1- Physical properties of starch films and modified starch-oleic acid-TiO2 films by UV-C at different
exposer times (0, 30, 60 and 90 min)
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Abstract

Introduction: Due to the fact that the presence of high doses of aflatoxin in agricultural products such as cocoa beans
is unacceptable in terms of national and international standards, appropriate quality control tests should prevent such
products to entering in the process of processing cocoa beans. Conventional methods of detecting aflatoxins such as
ELISA and HPLC are very time consuming, expensive and require expertise, so replacing these tests with non-destructive
and rapid methods such as near-infrared spectroscopy can increase the detection efficiency. Brado et al. (Berardo et al.
2005) used infrared spectroscopy to evaluate and diagnose Fusarium verticillium, which produces fumonicin toxin in
maize. Manvar et al. (Mohammadi Manvar, 2015) used transmission and reflection Infrared spectroscopy to detect
aflatoxin levels in Iranian pistachios. Singh et al. (2012) used hyperspectral imaging in the range of 700-1100 nm to detect
fungal contamination of Penicillium SPP, Aspergillus Glaucus, and Aspergillus Niger in wheat. Kandpal et al. (Kandpal
et al., 2015) in a research work using hyperspectral imaging in the range of 700-1100nm classified grains of maize
contaminated with aflatoxin toxin using PLS-DA into five groups. In current study, an attempt was made to detect the
amount of aflatoxin in cocoa beans using infrared spectroscopy and to classify healthy and infected beans into groups.

Materials and Methods: In this research, 180 cocoa beans, each weighing 1 gram, were selected to do analyses. One
mg of aflatoxin B1 powder (A. flavus, A 6636, Sigma-Aldrich, St. Louis, Mo USA) was prepared from Sigma Aldrich
representative in Iran and by dissolving this powder in absolute ethanol and concentrations of 20ug/kg, 500ug/kg was
obtained as mentioned. For cocoa bean spectroscopy, a near infrared spectrometer in Shiraz University Central Laboratory
(NIRS XDS Rapid Content Analysis) was used, which has the ability to spectroscopy in the range of 400-2500 nm. PLS-
DA method was used to classify aflatoxin-infected samples from healthy samples. All 180 experimental samples were
divided into two groups of training (120 samples) and test (60 samples) and the constructed model was first calibrated
with training values and then evaluated with test data. Due to the fact that some noise is always stored in the spectral data
and in order to remove this noise, a series of mathematical pretreatment, including: first and second derivatives was used
(Chen et al., 2013; Nicolai et al., 2007).

Results and Discussion: Comparing the average amount of infrared reflection spectrum, it is revealed that healthy
grains have less reflection intensity than infected grains. Also, there are a number of local maximums and minimums
where the difference in reflective intensity is more pronounced than elsewhere, and this phenomenon is due to the different
concentrations of toxins in cocoa beans. After applying the second Savitzie Golay derivative pretreatment and performing
PLS-DA classification using two latent variables, the distinction between classes can be clearly seen. The separation rate
of the samples on the second LV is more specific, however, the second and first class samples in this LV have a closer
score to each other. The peaks observed at 1440 nm and 1482 nm according to the first Everton O-H bond can be related
to fungal contamination (Berardo et al., 2005; Sirisomboon et al., 2013). Also, the peak at 1838 nm is related to the tensile
C-H bond, which can be related to the CH2 groups. According to the results obtained from the calibration, cross-validation
and testing sections, it is determined that the degree of calibration error (ER) and the degree of error-free calibration
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(NER) in the pretreatment mode with the second-order derivative of Savitz Golay are the lowest and highest values,
respectively. Also, in this pretreatment for the calibration model and testing, the specificity index for the first-, second-
and third-class samples are equal to 1.00, which means that all classes are correctly classified. In the cross-validation
model, the value of the specificity index for the third class (samples with 500 ppb contamination) is equal to 97%. This
indicates that 97% of infected seeds are correctly classified in the third group and only 3% in the other groups are
incorrectly classified.

Conclusion: The present study demonstrates the feasibility of near-infrared spectroscopy to identify and classify
cocoa beans contaminated with aflatoxin. The results showed that the coefficients of independent variables (spectral
wavelengths including 1440, 1482 and 1838 nm) decreased according to increasing in the concentration of toxin. Finally,
it can be said that the method of detecting aflatoxin contamination using infrared spectroscopy is an efficient, non-
destructive and fast method.

Keywords: Aflatoxin, Cocoa bean, Spectroscopy, PLS_DA.
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Fig. 2. (A) Graph of mean infrared spectrum for aflatoxin-contaminated cocoa beans and non-contaminated

beans. (B) Graphs of pretreated spectra using the Savitzky-Golay second derivative. (C) Graphs of pretreated
spectra using the Savitzky-Golay first derivative.
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Abstract

Introduction: Shrimps are highly sensitive to oxidation at refrigerator temperature. On the other hand, storage of
shrimp in freezing conditions leads to a decrease in product quality after thawing. It should be noted that shrimp oxidation
also occurs in freezing conditions, but the oxidation rate in these conditions is much slower than storage in refrigerated
conditions. Therefore, it seems necessary to use a method that can control the oxidation of shrimp in both freezing and
refrigerating conditions. The aim of this study was to evaluate the feasibility of controlling shrimp oxidation (at
refrigerator temperature) using whey protein coating containing ascorbic acid or a-tocopherol, and to compare the efficacy
of these antioxidants (in combination with whey protein).

Materials and Methods: In order to advance the purpose of the research, shrimp fillets were stored in four treatments,
including treatments No. 1 (control), 2 (shrimp fillet coated by whey protein), 3 (shrimp fillet coated by whey protein +
ascorbic acid) and 4 (shrimp fillet coated by whey protein+ a-tocopherol) at refrigerator temperature for 9 days . In order
to evaluate the oxidation intensity and also the stability of the treatments against oxidative damage, peroxide indices, free
fatty acids, anisidine and thiobarbituric acid of the treatments were determined on days 0, 3, 6 and 9. This study was
implemented in form of completely randomized design and data were analyzed by one-way ANOVA. Significant
differences among means were tested by Duncan's test at 95 confidence level.

Results and Discussion: The results showed that whey protein alone (treatment 2) as shrimp coating can partially
control the oxidation process of fillet fats compared to control. But when whey protein was combined with ascorbic acid
(treatment 3) and a-tocopherol (treatment 4), the coatings' strength against oxidative deterioration significantly increased
(p<0.05). According to our findings, during the storage period, the lowest amount of peroxide, free fatty acids, anisidine
and thiobarbituric acid indices were related to treatment 3 (p<0.05). During the storage period, all the mentioned indicators
(in all treatments) had an increasing trend, but the slope of this trend was different and the lowest slope was related to
treatment 3. Comparison of fresh shrimp fillet fatty acid profile with fatty acid profile of treatments at day 9 showed that
the whey protein coating combined with ascorbic acid (treatment 3) had the most protective effect on the structure of fatty
acids. Overall, according to the results of the present study, it can be claimed that whey protein- ascorbic acid coating is
more effective than whey protein-a-tocopherol coating to increase the oxidative stability of shrimp fillet. Therefore, the
ascorbic acid is more efficacious than o -tocopherol (in combination with whey protein) in controlling the oxidation of
shrimp fillets.

Keywords: Shrimp, Whey protein, Ascorbic acid, a-tocopherol.
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Table 2- Peroxide value of treatments during storage (mg 0:/Kg)

Storage time (day) Treatment 1 Treatment 2 Treatment 3 Treatment 4
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The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively

(p<0.05).
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Table 3- Amount of free fatty acids in the treatments during storage (%Oleic acid)

Storage time (day) Treatment 1 Treatment 2 Treatment 3 Treatment 4
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The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively

(p<0.05)
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Table 4- Anisidine value of treatments during storage

Storage time (day) Treatment 1 Treatment 2 Treatment 3 Treatment 4
(597) 519655 ol (Control) Y sl Y slow £ o
(92L5) 3 Lo
0 1.06+0.062 1.04+0.0242 1.0440.0142 1.05+0.0542
3 4,02+0.03B¢ 2.81+0.098b 1.7240.0182 2.78+0.1Bb
6 7.81+0.43¢ 5.99+0.05¢¢ 3.14+0.05¢2 4.89+0.02¢P
9 12.87+0.110¢ 9.52+0.19°¢ 4.22+0.09P2 6.23+0.46°

(p<‘/'a) sl UW 9 ).Lzm 2 stbb.)l.) o )l.)l.uw M| .)9>9 DM.}UL&A} w).x L usla.m Lj))) 9 &9{ d9)>
The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively
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Table 5- TBA value of treatments during storage (mgMDA/Kg)

Storage time (day)
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Treatment 2

Treatment 3

Treatment 4
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The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively
(p<0.05).
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Table 6- Comparison of fatty acid profiles of treatments in ninth day and fresh shrimp (g/100g lipid)

Fatty acids Fresh Treatment 1 Treatment 2 Treatment 3 Treatment 4

Oy ol shrimp (Control) Y sl Y slow £ Hlow
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EPA 11.31+0.03¢° 2.53+0.062 5.11+0.01° 8.97+0.07¢ 6.85+0.08°

DHA 8.56+0.09¢ 1.14+0.022 3.91+0.01° 6.16+0.04¢ 5.33+0.02°
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Different letters in each row indicate a significant difference between the data in that row (p<0.05).
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Abstract

Introduction: Nowadays, production and utilization of Nano materials have increased due to their unique and
interesting properties. So far, different physical and chemical methods have been used to synthesize silver nanoparticles.
Chemical synthesis is not compatible due to the hazardous chemicals residues on the surface of the nanoparticles (NP) as
well as production of by products with high impact on the environment. Physical routes for synthesis of NPs have some
drawbacks, too. These methods require high energy and space, and are expensive. Therefore, biological methods for the
synthesis of silver nanoparticles are considered emerging technologies as economic choices in the green chemistry field.
Among these methods, plant-mediated synthesis of AgNPs is a rapid, simple, non-toxic and eco-friendly technique. Silver
nanoparticles exhibit high bactericidal activity at their utilized concentrations with no toxic effect on human cells, and
they also strongly enhance the antibacterial activity of conventional antibiotics even against multi-resistant bacteria
through their synergistic effects. Callistemon citrinus belongs to the family Myrtaceae and includes more than 30 species.
The plant is widespread in wet tropics, notably Australia, South America and tropical Asia, but presently can be found all
over the world. Callistemon citrinus is a potential medicinal plant used to treat gastrointestinal distress, pain, and
infectious diseases caused by bacteria, fungi, viruses, and parasites. In this study Callistemon citrinus aqueous extract
was used to reduce silver ions in silver nitrate solution. In the following, the antimicrobial activity of nanoparticles
synthesized by various qualitative and quantitative methods on Escherichia coli, Staphylococcus aureus, Pseudomonas
aeruginosa, Salmonella typhi and Listeria innocua was investigated.

Materials and Methods: For the synthesis of silver nanoparticles, 25 mL of silver nitrate solution was added to 5 mL
of leaf extract with a concentration of 100 mg/mL and maintained for 24 h at 20 °C. Change the color of the solution to
Red represents the production of silver nanoparticles in the solution. To stabilize the presence of silver nanoparticles, the
absorption spectrum of silver nanoparticles produced by spectrophotometer was prepared. Antimicrobial activity of silver
nanoparticles synthesized using Callistemon citrinus leaf aqueous extract was examined by disc diffusion agar, well
diffusion agar, minimum inhibitory concentration (microdilution broth) and minimum bactericidal concentration on
Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Salmonella typhi and Listeria innocua.

Results and Discussion: The results showed that in disc diffusion agar method, the diameter inhibition zone increased
with increasing the concentration of silver nanoparticles. The maximum effect of silver nanoparticles synthesized using
Callistemon citrinus leaf aqueous extract at a concentration of 150 mg / ml was observed for Pseudomonas aeruginosa.
An inhibition zone was observed for all examined pathogenic microorganisms at all concentrations. The results showed
that in the well diffusion agar method, nanosilver particles at a concentration of 18.75 mg/ml did not show any inhibitory
effect on all the pathogenic microorganisms. The results of statistical analysis showed that there was no significant
difference between all the concentrations of silver nanoparticles synthesized for Escherichia coli, Salmonella typhi and
Staphylococcus aureus (P< 0.05). The MIC for Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa,
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Salmonella typhimurium and Listeria innocua was 128, 256, 256, 256 and 512 mg/mm, respectively. The MBC for all
the pathogenic strains was 512 mg/mm. The results of this study showed that the Callistemon citrinus leaf extract has a
good ability to synthesize silver nanoparticles. Nanoparticles synthesized from Callistemon citrinus leaf extract had good
antimicrobial activity against examined pathogenic bacteria, especially Gram-negative bacteria. Green-synthesized
nanoparticles can be used as antimicrobial agent to fight infectious diseases caused by various microbial strains, although
more research is needed in vitro, animal models and in vivo.

Keywords: Aqueous extract, Callistemon citrinus leaf, Silver nanoparticles, Gram-positive and Gram-negative
bacteria.
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Fig. 1. Confirmation of nanoparticles synthesized from Callistemon citrinus leaf extract a) Leaf extract b)
Extract treated with silver nitrate.
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Fig. 2. UV-vis spectrum of nanoparticles synthesized from the Callistemon citrinus leaf extract in the
wavelength range of 200-600nm.
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Table 1- Mean inhibition zone diameters (mm) silver nanoparticles biosynthesized by Callistemon citrinus
leaf extract by disk diffusion method of pathogenic bacteria

Concentration(mg/ml) Bacteria
150 75 37/5 18/75

8/75+0/2582 7/50+0/50¢°  7/25+0/758° 6/75+0/25B¢P Escherichia coli
13/00£0/05%2 11/00+1/007°  8/50+0/50¢  7/50+0/504¢ Pseudomonas aeruginosa
12/00+1/00/2 9/00£1/008°  7/50+0/508¢  7/50+0/504B¢ Salmonella typhi
8/05+0/0582 8/00+0/508C2  6/75+0/258°  6/25+0/25° Staphylococcus aureus
8/25+0/2582 7/25+0/25%°  7/00+0/508° 6/75+0/25BCP Listeria innocua
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Values are expressed as mean tstandard deviations, n = 3
Different letters (a, b and c) in each row show a significant difference at P< 0.05 between different concentrations of silver
nanoparticles.
Different letters (A, B and C) in each column show a significant difference at P< 0.05 between different bacteria.
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Fig. 3. Antimicrobial effect of silver nanoparticles on Pseudomonas aeruginosa by disk diffusion at
concentrations of 75 and 150 mg/ml.
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Table 2- Mean inhibition zone diameters (mm) silver nanoparticles biosynthesized by Callistemon citrinus
leaf extract by well diffusion agar method of pathogenic bacteria
Concentration(mg/ml) Bacteria
150 75 37/5 18/75
7/00£0/5082  6/75+0/25%8%  6/50+0/504%

Escherichia coli

7/75+0/25%%  7/25+0/20%°  6/75+0/35%° - Pseudomonas aeruginosa
7/00£0/5082  6/75+/25482  6/40+0/102 - Salmonella typhi
6/75+0/258%  6/50+0/5082  6/25+0/552 - Staphylococcus aureus

7/75+0/25%%  6/75+0/258°  6/40+0/104° - Listeria innocua
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Values are expressed as mean tstandard deviations, n = 3

Different letters (a, b and ¢) in each row show a significant difference at P< 0.05 between different concentrations of silver

nanoparticles.

Different letters (A, B and C) in each column show a significant difference at P< 0.05 between different bacteria.
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Table 3- Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) silver
nanoparticles biosynthesized by Callistemon citrinus leaf extract of pathogenic bacteria

Bacteria

MBC MIC
(mg/ml)  (mg/ml)
>512 128
>512 256
>512 256
>512 256

>512 512

Escherichia coli

Staphylococcus aureus
Pseudomonas aeruginosa

Salmonella typhi
Listeria innocua
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Fig. 4. The MIC of silver nanoparticles biosynthesized by Callistemon citrinus leaf extract by microdilution
broth method
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Abstract

Introduction: Diabetes recognized as one of the most important health problems and the most common metabolic
disease in the world. The prevalence of diabetes is increasing worldwide, including in Iran (Forouhi & Wareham, 2010).
Celiac is a disease in which the mucous membrane of the small intestine of a person with wheat gluten intolerance
damaged by gluten and causes intestinal inflammation (Hopper et al., 2007). Stevia rebaudiana bertoni belongs to the
Astrasse family, a perennial natural, calorie-free sweetener that has a sweetening power of 100 to 400 times greater than
sucrose (Agarwal et al., 2009). Isomalt, a polyol, used as sugars substitute (sucrose, high fructose corn syrup, glucose
syrup, etc.) (Schiweck and Munir, 1992). This study aimed at producing dietary Sohan-Pilaki for diabetic and celiac
patients using replacement of sucrose with Stevia-lsomalt and the complete replacement of wheat flour with rice-corn
flour. Rice and corn flour used to improve the textural and nutritional properties.

Material and Methods: For production of dietary Sohan-Polaki, the raw materials (white sugar 40.03%, sorbitol
liquid 16.01%, vegetable oil 32.03%) transferred to the kettle for melting over a gentle flame followed by adding the
rest materials such as rice and corn flour (8.1%), egg yolk (3.2%) and cardamom (0.72%). The final dough then poured
into the tray container after splicing and finishing the production operation and after being chilled and formed to the
required dimensions by the forming machine. For the preparation of dietary Sohan-Polaki, independent variables were
included, replacement of Stevia-lsomalt with surface (0 to 100%), rice to corn flour ratio (0 to 100%) and cooking
temperature (160 to 180°C). All other compounds considered constant. Isomalt is a substitute for sugar as a filler. To
obtain optimal points, 34 experiments proposed by Design Expert software, central composite design response surface
methodology, double in the other points, six central points with alpha 2. Test responses included density (replacement
of rapeseed, Naghipour et al., 2013), textural properties, i.e., hardness (TPA, Khazaiy Pool et al., 2015), color changes
assessment (Lab, Image J, Aslanzadeh et al., 2014).

Results and Discussion: Isomalt causes increasing the rigidity and led to a decrease in porosity and ultimately a
decrease in density (Bagherpoor and Khosroshahi Asl, 2016). The quality of the sweets eaten directly related to their
texture characteristics. Among the various textural parameters, hardness considered to be an important characteristic,
which refers to the maximum force curve height at the first pressure and represents the maximum force applied during
the biting operation (Cheng and Bhat, 2016). The amount of moisture, dry matter, amount and type of protein and fat
also have some effect on hardness. In addition, at high levels of replacement wheat with corn flour, hardness increased
with increasing Stevia-Isomalt content. Increasing the sucrose concentration due to its effect on the corn starch chains
of the amorphous region, causes granulation of the starch and stabilization of the gel, leading to harder gel formation
(Sun et al., 2014).

1. MSc, Department of Food Science and Technology, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan,
Iran

2. Associate Professor, Department of Food Science and Technology, and Laser and Biophotonics in Biotechnologies
Research Center, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran.

(Corresponding Author Email:mgolifood@yahoo.com)

DOI: 10.22067/IFSTRJ.VV1811.78691



http://ifstrj.um.ac.ir/
mailto:mgolifood@yahoo.com
https://dx.doi.org/10.22067/ifstrj.v18i1.78691

1Fe) Sl 81— (1285939 ) o kel JA Al (ol gl (213 2ulio g pole slpldghy 4 yis VPP

Discoloration caused by caramelization and non-enzymatic browning reactions due to rising temperatures. As the
temperature increases, the oxidation of the fats becomes more intense, which in turn has a significant effect on the color
of the dyes studied (Ghandehari Yazdi et al., 2018). Since non-sucrose sweeteners play an important role in lightness
changes, they are also associated with caramelization and the Millard reaction (non-enzymatic browning) between
reducing sugars and amino acids. Sucrose (non-reducing sugar) at high temperatures converted to glucose and fructose
(reducing sugars). Thus, if the amount of sucrose reduced, the color intensification is weaker due to the lower formation
of the products from the reaction of Millard (Gonzalez-Mateo et al., 2009).

Overall, according to the type of flour consumed in the Sohan-Polaki formulation, the two final optimal formulas,
i.e., optimal formula 1, including sucrose replacement with Stevia-lsomalt 24%, the ratio of rice to corn flour 0.99 and
cooking temperature of 166°C ( With a density of 1.37 g/cm?, the hardness of 1.85 N and color changes compared to the
control 3.66) and optimal formula 2, including sucrose replacement with Stevia-Isomalt 24%, the ratio of rice to corn
flour 0.02, and cooking temperature of 180°C (with a density of 1.23 g / cm3, the hardness of 2.07 N and color changes
compared to the control of 10.16) were introduced as the best treatments.

Keywords: Sohan-Polaki, Low-calorie, gluten-free, Textural properties, Optimizing, Response surface methodology
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Table 1- Independent process variables and their measurement levels

Independent parameters Factor Cods and dependent levels
o 518 il )y 1958 abgyye gl 5 55
+a +1 0 -1 o-
(%) Sucrose replacement with Stevioside-Isomalt A
()55 b clog !~ ginn! o2 5501> 100 75 50 25 0
Rice to corn flour ratio B
©)3 & gy 3] Cand 1 075 050 025 0O
(Product cooking temperature (degrees Celsius C
(oo 42 )3) Jgpazme Cxy glod 180 175 170 165 160
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* Due to the three hundred times sweetness of stevioside compared to sucrose, the difference between the weight of consumed
stevioside and sucrose removed in all treatments, Isomalt was used as a filler to provide properties such as consistency, glassiness

and other structural properties of the dietary Sohan-Polaki.
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Table 2- Recommended treatments by Design Expert software using the response surface methodology

Row A B C Row A B C
(%) -) ( degrees Celsius) (%) () ( degrees Celsius)
1 25 025 175 18 75 0.25 175
2 50 0.50 180 19 100 0.50 170
3 100 0.50 170 20 75 0.75 175
4 50 0.50 170 21 50 1 170
5 25 0.75 165 22 25 0.75 165
6 50 1 170 23 75 025 165
7 50 0.50 160 24 50 0.50 170
8 75 025 175 25 0 050 170
9 50 0 170 26 50 0.50 160
10 25 025 165 27 25 0.25 175
11 25 0.75 175 28 50 0.50 180
12 50 0.50 170 29 50 0 170
13 0 0.50 170 30 75 0.75 165
14 75 025 165 3 75 0.75 175
15 25 025 165 32 25 0.75 175
16 50 0.50 170 33 50 0.50 170
17 75 0.75 165 34 50 0.50 170
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#Due to the three hundred times sweetness of stevioside compared to sucrose, the difference between the weight of consumed
stevioside and sucrose removed in all treatments, Isomalt was used as a filler to provide properties such as consistency, glassiness
and other structural properties of the dietary Sohan-Polaki. A(Sucrose replacement with Stevioside-Isomalt), B(Rice to corn flour
ratio), and C(Cooking temperature).
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Table 3- Tables of analysis of variance and regression equations between texture-color properties and coded

factors
Density (g/cm?®) Hardness (N) AE
Source Mean p-value Sourc  Mean p-value Source Mean p-value
Square e Square Square
Model 0.86 <0.0001 Model <0.0001 Model 107.64 < 0.0001
ABC 0.86 <0.0001 A <0.0001 C 37.99 0.0234
A? 0.003 AB 29.79  0.0423
AC 163.62 < 0.0001
Cn2 59.41  0.0059
AB"2 247.37 <0.0001
Residual 0.03 Residu  0.049 Residual 6.45
al
Lack of Fit 0.017 0.9192 Lack 0.045 0.5808 Lack of Fit 8.6 0.217
of Fit
Pure Error 0.041 Pure  0.051 Pure Error 5.5
Error
The final equation is based on coded factors R?
Density(g/cm®)= 1.19- 7.75E3 (A)+ 1.63E*(A?) 0.87
Hardness(N)= 1.65+ 0.28(ABC) 0.76
AE=5.32+1.54 (C)- 1.36(AB)+ 3.2 (AC)+ 2.88(C?)+ 3.93(AB?) 0.78
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A(Sucrose replacement with Stevioside-lsomalt), B(Rice to corn flour ratio), and C(Cooking temperature).
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Fig. 1. Interaction of sucrose substitution with Stevioside-Isomalt, rice to corn flour ratio and cooking
temperature on the hardness of the dietary Sohan-Polaki
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Fig. 2. Interaction of sucrose substitution with Stevioside-Isomalt and rice to corn flour ratio at cooking
temperature 175 °C on color change (AE) of the dietary Sohan-Polaki
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Table 4- Values used for optimization and its feature or purpose
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Table 5- Results obtained from the optimization process and the rate of responses of optimal and control samples
on the first day of production

Sample Sucrose Rice to corn Cooking Density  Hardness(N) Color
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