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Figure 1- Effects of different concentrations of nano chelated iron on A) Total phenolic content, B) Total
flavonoid content, C) DPPH Radical Scavenging
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Figure 3- Effects of different concentrations of nano chelated iron on A) soluble sugar content, B) total
protein content, C) free amino acid content
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Table 1- Variance analysis of biochemical traits of lettuce under the influence of nano chelated iron
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Table 2- Variance analysis of mineral elements in roots and shoots of lettuce under the influence of Nano chelated iron
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Figure 3- Effects of different concentrations of nano chelated iron A) Fe concentration in root, B) Fe
concentration in shoot, C) Zn concentration in root, D) Zn concentration in shoot, E) Ca concentration in
root, F) Ca concentration in shoot, G) K concentration in root, H) K concentration in shoot, I) P

concentration in root, J) P concentration in shoot
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In recent years, many research studies have conducted to find ways to
improve agricultural products and eliminate chemical fertilizer pollutants. To
enhance crop yields and minimize the reliance on animal feed resources, it is
essential to adapt innovative agricultural practices. Organic-based synthetic
fertilizers, such as nano chelated iron can significantly enhance the
nutritional system of plants while reducing the reliance on chemical
fertilizers. Nano fertilizers are easily absorbed by plants and are more
effective than traditional chemical fertilizers. Based on this information, this
study was conducted to investigate the nutritional value of lettuce and its
capacity to absorb micronutrient elements. The study was conducted at
Tabriz University during the years 1400-1401, following a completely
randomized design with three repetitions. Three levels of nano chelated iron
(0, 0.5 and 1 g/L) were used to investigate the effect of nano chelated iron on
the absorption of micronutrients by lettuce plants. Nano chelated iron
significantly enhanced the levels of secondary metabolites, including total
phenols and flavonoids, as well as the antioxidant capacity of lettuce
compared to the control samples. Additionally, the results indicated that
higher concentrations of nano chelated iron resulted in increased levels of
total protein, soluble sugars, and free amino acids in lettuce plants compared
to the control sample. It has been demonstrated that micronutrients such as
Iron, Calcium, Zinc, Potassium, and Phosphorus accumulate in the roots and
shoots of lettuce plants with the increased application of nano chelated iron.
The increase was more pronounced in plants that received higher
concentrations of nano chelated iron. This study demonstrated that nano
chelated iron enhances plant primary and secondary metabolites, while also
supplying iron and other micronutrients to the plants.
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Figure 1. diagram of frying operation and recording ofthe temperature of eggplant slices during deep frying
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Central product temperature change during frying
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Figure 1. Comparison of central product temperature changes during eggplant frying at aco a constant oil
temperature160, 180 and 200 °C
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Figure 2. Comparison of product surface temperature changes at oil temperatures of 160, 180 and 200 °C during
frying time
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Moizture change during frying

11

10 l

Moisture (g/g.db)
=)

36

200 o

124 200

Time of Frying(s)

Figure 3. Moisture changes of eggplant pieces during frying

0Oil absorption of eggplant during frying
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Figure 4. Changes in oil absorption of eggplant pieces during frying at three different temperatures
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Figure 9. Linear fit of a kinetic model of oil absorption

Tablel- Fitting information of oil adsorption kinetic model

Oil Temperature

Equilibrium Oil Content OeqO_{eq}Oeq Oil Uptake Rate Constant KOK 0K0

0 (g/g, db) (17s)

160 1.59 0.024667
180 1.73 0.026771
200 1.73 0.045643
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Figure 10: Changes in convective heat transfer coefficient of displacement over time
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Eggplant has a short shelf life due to its high moisture content and
softening of the tissue during storage. Therefore, it is necessary to use
appropriate methods for processing to increase storage time and
maintain its nutritional value. In fact, understanding the heat and mass
transfer during frying can be useful for optimizing and controlling the
process as much as possible. In this study, the effect of frying at 160,
180, and 200 °C for 20, 36, 124, and 200 seconds on moisture content,
oil content, moisture, and oil transfer kinetics and estimation of
convective heat transfer coefficient was analyzed. The results showed
that the samples fried at 160 °C for 124 seconds had the lowest oil
absorption. It was also found that as the temperature and frying time
decreased, the oil content of the samples also decreased. In addition,
the experimental models fit the experimental data well. In addition,
the results showed that the sample fried for 200 seconds at 200 °C had
the lowest moisture content ratio. It is known increasing the frying
temperature of the synthetic constant also increases the decrease in
humidity, which indicates that the rate of moisture exit of the product
was higher at high temperatures than at lower temperatures. Also,
increasing the frying time and temperature reduced the moisture
content of the samples. The convective heat transfer coefficient is
higher in the early times of the process and decreases with time as the
frying time elapses. The maximum value of h was related to the
twentieth seconds at a frying temperature of 200 °C.
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Table 1- Chemical composition of Commiphora wightii gum in comparison with two other exudate gums [22]

Chemical composition (%) Commiphora wightii Zedo gum Arabic gum
gum
Moisture 3.81+0.80 8.5-12.2 5-10
Ash 4.35+0.01 1.3-2.59 1.81-5
Protein 8.15+0.01 0.2-0.7 0.95-10
Fat 7.16+£0.23 Trace 0-0.37
Total carbohydrate 61.10+£2.10 87-89 65-89

305 fha 2 b e 53 ) e e
St 28 e S Sl ) 55 Jie pens oSl
else abor Sl s 53 3 5 50 0nndS Ol5e [VY] 55
LS s se Jele K1 0f e Sl (g5l 45 o
(V44Y) Ky 5 Ogs kil 518 4 [YE] dSls e U3
by edas 5b 4 OLLS 5o Gdwe slpe clile 5 oS

[Y0] S o iy 0T L3 QLS & il St @

Jin oo iden i YT
eals QLAY dj.,\g-)JJ;u'co..p)J 345 g0 u_;.)\;ufphp
S pole g anlie sk 4 pames ol ol
2 s Gl e 53 Gdas pols (e pas sl
ol 51 Jols L8 e e il S5 i
w}iﬁﬁmjrfﬁﬁabg)uuw)ﬂ@t&.;ﬁ@m
3 S8 ols Jﬁ.ﬂbw‘}u@.p); Sy g e osle

Slde ls S8 e slresy 5 R e 5 el

Table 2- Elements of Commiphora wightii gum in comparison with two other exudate gums [22]

Elements (%)  Commiphora wigihti gum Zedo gum Arabic gum
Al 1.78 - -
Ca 37.36 74.11 0.7
Fe 1.02 0.1 0.001
K 12.99 17.94 0.95
Mg 8.93 7.73 0.2
Na 25.18 0.1 0.01
S 10.56 - -
Sr 0.20 - -
Zn 0.97 0.02 -
Ti 0.12 - -
Mn 0.41 - -
Ba 0.04 - -
Cu 0.04 - -
B 0.37 - -
Li - - -
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Fig. 1- Commiphora wightii gum solubility at different temperatures
Different letters show significant differences between samples (p < 0.05)
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Fig. 2- Foaming properties of Commiphora wightii guam
Different letters show significant differences between samples in each test (p < 0.05)
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Fig. 3. Emulsion activity and emulsion stability against temperature of Commiphora wightii gum
Different letters show significant differences between samples in each test (p < 0.05)
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Table 3. Emulsion stability of Commiphora wightii gum during time

Concentration (%)

Time (weak) 05 I

1.5 2 3

First 29.55+2.20° 16.55+4.50%
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19.77+4.50%¢  24.66+£2.30°  19.77+4.50°¢
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Second 26.22+0.80% 13.33+0.00¢
Third 26.22+0.80* 13.33+0.00¢
Fourth 26.22+0.80* 13.33+0.00¢

16.55+4.50%
16.55+4.50%
16.55+4.50%

19.77+4.500¢d
19.77+4.50<¢
19.77+4.50°¢

24.66+2.30%°
24.66+2.307%°
24.66+2.30%°

Different letters show significant differences between all samples (p < 0.05)
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ARTICLE INFO ABSTRACT

Mukul gum is an oleo-gum-resin secreted after scratching the bark
of Commiphora wightii. This study aims to investigate the physicochemical
and functional properties of mukul gum. The functional and physicochemical
properties of the gum, including protein content, total carbohydrates, color,
solution viscosity, zeta potential, solubility, water absorption capacity, oil
Accepted:2025/3/12 absorption capacity, foaming ability, and emulsifying properties, were

evaluated. The chemical structure of the gum was analyzed using infrared

spectroscopy (FTIR), high-performance liquid chromatography (HPLC), and
Keywords: one-dimensional nuclear magnetic resonance (NMR) spectroscopy. The
protein content of the gum was determined to be 8.15%, while its
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Received:2024/7/26

Emulsion; carbohydrate content was found to be 61.09%. The viscosity analysis of the
Foaming ability; gum solution indicated a shear-thinning behavior. The extracted gum
exhibited a zeta potential of -26 mV. The gum’s solubility was investigated

Solubility; at 30, 60, and 90 °C. The WAC value was 3.78 g of water in one gram of
. ) gum. The gum’s ability to form a foam was 87.03% and the foam stability
Functional properties was calculated to be 65.83%. Likewise, the OAC value for the extracted gum

was 2.33 g of oil in one gram of gum. Further analyses confirmed the gum’s
acceptable emulsifying capacity in concentrations of 0.5, 1, 1.5, 2, and 3%,
as well as its relatively high thermal stability. Structural analyses indicated
the presence of sugars (e.g., arabinose, rhamnose, fructose, glucuronic acid,
and galacturonic acid) in the gum. In addition, FTIR results confirmed the

10.22034/FSCT.22.163.31.

*Corresponding Author E- presence of hydroxyl groups and, particularly, the presence of glucuronic
acid, galacturonic acid, carboxylic acids, sugar alcohols, and glycosidic
shekarchizadeh@iut.ac.ir groups in the profile of the gum’s compounds. Ultimately, HPLC analyses

of the monosaccharide profile demonstrated a high content of glucose (as a
hexose) and some concentrations of mannose and rhamnose.
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One of the most important problems in the food industry is food
oxidation. Pumpkin skin has been noted for having phenolic and
carotenoid compounds with antioxidant properties. In this
research, phenolic and carotenoid extracts of pumpkin peel were
obtained using sub-critical water extraction and supercritical
fluid extraction methods and then phenolic and carotenoid
compounds were measured. The combined extracts had the
highest antioxidant properties due to the synergistic properties
of the extracts. In general, in all the antioxidant activity
evaluation methods, the combined extract extracted using
supercritical fluid and then the combined extract extracted using
subcritical water showed the highest antioxidant activity. Also,
the extraction method with subcritical water was more effective
for extracting carotenoids and the extraction method with
supercritical fluid was more effective for extracting phenolic
compounds. There was a relationship between the amount of
phenolic and carotenoidal compounds of the extracts and the
antioxidant activity. In all three methods antioxidant activities
of extracts increased by increasing in extract concentration. The
results showed that the combined phenolic-carotenoid extract of
pumpkin skin can be a suitable alternative to synthetic
antioxidants as a natural antioxidant.
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Figure 1. chromatogram of sugar analysis by the HPLC method
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Table 1. pH and titratable acidity of samples during storage

Treatment | Storage time Hydrolyzed permeate/probiotic Hydrolyzed permeate/probiotic/prebiotic
1%t day 4.82 +£0.18994 4.84 +0.1998
n 7% day 4.72+£0.104 4.72+0.12°B
P 14 day 4.56 + 0.03% 4.69 + 0.23%
28 day 4.25+0.3284 4.50+0.15°%8
1% day 0.68 £ 1.199 0.78 £ 1.0998
o 7% day 0.85+0.28% 0.88 £ 0.08B
acidity (%) 14* day 1.05 = 0.15°A 0.97 £ 0.15"®
28 day 2.68 £ 0.10* 1.88 +£0.10%8

standard deviation. Different lowercase letters indicate significance in the column (p * Numbers are expressed as means

<(0.05). Different capital letters indicate significance in the row (p <0.05)
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Table 2. Total phenolic content and percentage of DPPH measured for 28 days at 4 © C

. Hydrolyzed Hydrolyzed
Treatment Storage time permeate/probiotic permeate/probiotic/prebiotic
TOTAL 1*" day (before A A
+ a + a
PHENOL fermentation) 17.5+0.05 19.5£0.05
(mg GAE/ 1* day (after B B
100 mL) fermentation) 16.5+0.05 25.04+0.16
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7% day 20.19 £ 0.75%C 25.96 + 038
14 day 23.63 + 1.30*P 26.56+18%
28 day 2520 +0.14%F 28.43 + 1.25%
st
lf day (before 0.02 + 0.24% 0.09 + 0.24%
ermentation)
st
fL nﬁzryltgt‘lfgf) 214+ 1.24%® 4.64 + 1,20
DPPH (%)
7% day 6.15 + 1.15%C 9.65 + 1.05%
14% day 8.02 & 1.45%P 1532 + 1.15%°
28" day 15.37 £ 0.25¢ 18.72 + 1.25%

Numbers are expressed as means * standard deviation. Different lowercase letters indicate significance in the column (p

<0.05). Different capital letters indicate significance in the row (p <0.05).

ol e Sy s SlS| ol e (il [Ye]
Al Sl sl ols 5 cble 5l Wsa L5 e
Loy e by S8 ko WSSO (8 L

] 2l SSY dl slags S

ool 3 e a3 5 e Al b b S I o8l
Coel oy Sl 4 i 3| (ol Lo 5 SIS 2T
sl 5 J3sSIS I OS5 sk 4 0T e
SladlE 15 Sn ol 0l 03ls si3T Jsd
AUl s Aol b b a1y Jgs il sl bl edist
S 5 Ol S g 05k Byl L3 I ol L
Sl Lgad Cod a0 |y (508 eid 0Ly b 53 Jsd
wlin dass o Llesls 0L 5 5l Sosms n
wHIJ 5 O IS J s (gl simee o5 dizils Ol O Kias
¢Sl Wl b eSSl dey (S p0s 5 5 S)
035 3l e 88 (Sosba ctnl axdls (g bobae 158
771 385 51 S o Jldie 35,0 s & S s
DT el odas 2] s gl SIS il p 5 L

5 G psebsSY Gl SL Skl 2355
p 3Ny bl 25

72

035 3l e (PSS Aped 93 a0 Kb oS S
— s Ll (p < 0/05) 3l 21580 e 5 LB sba
R 55855 S s gl sl el e gl
s Wl o ol ol zils 1) Ssd LS 5 Ol
LS 5 g s SIS s olS 5 s e

[IV] el s b Sl sl

er LAB Lu g s Sddis 5ads o das e 0L s
DAL a5 o B ) St Sdis ) J
LUk 5 W o Sl 3 ol ) S e S
) sl Lol oyls oLl et e Ol
B e Vil S Wl e LT

[Va] 5,8 513
Glgms 2l 0L 1, plie L, SlnSt 2T el
Gilae GlaeS| ST s b 3 Shas Jids IS s
ST el nlBl el Cte  Saeres (2) Jsitx L
Ao ol ol e S 53 355 90 a3 SIS
Sol= Sl s bl Dpsa Ol ol s
llas U Gk sidlyl mlS s SV b S
dood ez 36 &S ol (YY) O1,Ken 5 Pereira

L35 bl sda el o Ol sy gl SSY



VEr 0 5 YT 0,55 O o led

C)lﬂl g;l"lb @L—p}f}lﬁ&u

3 G Jsb o L S s 2 Sleekis (2) K2

9.5
— aB
-
2 92 L
E J_ aC
& 1 T
Z 89 At b8 T aD
-
g b T aE
> 86 - bor L
o 8 1
5 bE
=
Q 83
o

8

DAY1 DAY7 DAY14 DAY 21 DAY 28

—4¢— Hydrolyzed Milk permeate/probiotics

Hydrolyzed Milk permeate/probiotics/peribiotics

Figure 2. Survival of probiotic bacteria in beverages during storage
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Table 3. Predominant sensory scores (1-5) * for taste, odour, and overall acceptability of sport drink
samples: HWP/Pro (Hydrolyzed Whey Permeate and Probiotic) and HWP/Pro/Pre (Hydrolyzed Whey
Permeate, Probiotic, and Prebiotic) for 28 days storage at 4 °C.

Day(s)
parameter Group
1 7 14 21 28
Taste HWP/Pro 5+£0.00°  4.10+0.23%¢ 4 +0.00%¢ 3.5+0.00% 3+£0.00°4
HWP/Pro/Pre 5 +0.00° 5 £ 0.00°° 4.70 +0.55%¢ 4.52 +0.85% 4.01 +0.08"A
HWP/Pro 540.00P 4.82+0.23P 4 +0.002¢ 3.6 +0.83% 3 +£0.00%
Odour
HWP/Pro/Pre 540.00¢ 4.80 +0.00°¢ 4.56+0.21°8 4.22 £0.24% 3.99 +0.82P4
HWP/Pro 5+0.00P 4.5 +0.00%° 4 +0.002¢ 3.54+0.16% 3.25+£0.232A
Overall
Acceptability
HWP/Pro/Pre 5+0.00¢ 5+ 0.00°¢ 4.77 +£0.16°8 4.50 +0.33%AB 4.20 £0.16°4

Data are means + SD. Means in a column shown with different lowercase letters are significantly different (p <0.05). Means
in a row shown with different uppercase letters are significantly different a row (p <0.05).
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An isotonic beverage based on whey permeate with higher levels of
electrolytes and carbohydrates is presented as an alternative hydration
source to conventional sports drinks. In this study, a functional
beverage was prepared from hydrolyzed whey permeate inoculated
with Lactobacillus plantarum and Lactobacillus casei at a
concentration of 1 x 108 CFU/ml. The lactose present in whey
permeate was hydrolyzed using the enzyme [B-galactosidase. In this
context, the effects of added prebiotics (inulin and oligofructose) and
lactose hydrolysis on physicochemical and microbiological factors
during storage in refrigeration were examined. The resulting product
exhibited good viability for the starter culture, maintaining a
concentration of 1 x 108 CFU/ml after 4 weeks of refrigeration. The
addition of prebiotics significantly increased the phenolic content and
antioxidant properties of the beverage (p < 0.05). Oligofructose and
inulin improved the sensory attributes. The treatment containing both
probiotics and prebiotics showed the highest sensory scores
throughout the storage period (p < 0.05). Lactose hydrolysis, along
with improved acceptability of the sports beverage, may provide a
suitable option for individuals with lactose intolerance. Based on the
results obtained, this beverage can be a good alternative to sports
drinks and allergenic products containing lactose.
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TABLE!. Proximate compositions (g/100g) of Apple pomace (AP) and Oat Bran (OB)

Component Apple pomace Oat Bran (OB)
(AP)
Fat 2.25+0.189 7.44+0.25
Protein 2.35+0.149 16.78+0.509
Ash 1.69+0.366 2.75+0.51
Moisture 8.12+0.4 6.35+0.24
Total Fiber 58.31+0.709 16.34+0.424
Soluble Fiber 12.82+1.22 5.954+0.99
Insoluble Fiber 35.68+0.709 10.314+0.709
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TABLE 2. The effect of fiber supplement addition on physicochemical properties of cake

Treatment Fat (%) Protein (%) Ash (%) Total fiber (%)
Control 19.05* 8.5% 1.45% 0.93¢
Fiber supplement 20.34* 8.57* 1.48* 3.67¢
(5%)
Fiber supplement 19.032 8.46° 1.582 7.66°
(10%)
Fiber supplement 20.20* 8.45° 1.712 11.58*
(15%)

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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FIG.1. The effect of different treatments on dough consistency
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TABLE 3. The effect of different fiber supplement treatments on cake moisture during the storage period

Treatment Moistur/Day1 Moistur/ Day7 Moistur/ Day14
Control 17.45° 14.69° 12.93°¢
Fiber supplement (5%) 18.542 15.57° 14.67 "
Fiber supplement (10%) 20.83¢* 17.88° 14.96 ¢
Fiber supplement (15%) 21.41° 18.90° 16.58¢

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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TABLE 4. The effect of different fiber supplement treatments on the Porosity of cake

Treatment Control

Fiber supplement (5%)

Fiber supplement (10%)

Porosity 4.45% 4.13%

3.93q® 3.49°

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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TABLE 5. The effect of different fiber supplement treatments on the Hardness of cake during the storage

period
Treatment Hardness(N) Hardness(N) Hardness(N)
Dayl Day7 Dayl14
Control 3.45% 6.61* 9.13®
Fiber supplement (5%) 2.57° 4.59¢ 7.37°
Fiber supplement (10%) 2.81° 5.78° 8.11"
Fiber supplement (15%) 3112 6.00? 9.08%"

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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TABLE 6. The effect of different fiber supplement treatments on the color parameters of cake

Treatment L* a* b*
Control 63.812 2312 34.47%

Fiber supplement 61.25° 2.81° 29.17°
(5%)

Fiber supplement 58.79° 4.08° 28.41°
(10%)

Fiber supplement 54.35¢ 6.24° 27.88*
(15%)

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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TABLE 7. The effect of different fiber supplement treatments on Total acceptance of cake during the storage

Treatment Total acceptance  Total acceptance Total acceptance
Dayl Day7 Dayl14
Control 4.92 4.1° 4*
Fiber supplement (5%) 4.9° 4.5° 4.3%
Fiber supplement (10%) 4.8 4.4° 4.3*
Fiber supplement (15%) 3.9° 3.6° 3.7°

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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ARTICLE INFO ABSTRACT

The increasing demand for food products with high quality and
nutritional value has turned the use of dietary fibers into a challenge
among researchers. In this project, the effect of textured (extruded)
Received:2023/5/3 fiber supplement obtained from apple pomace-oat bran at levels of 0,
5, 10 and 15%, on the physicochemical and quality characteristics of
the muffin cake containing moisture, consistency, porosity, crumb
color, Hardness and overall acceptability were evaluated. The results
Keywords: showed that adding the texture supplement to the cake samples did
not have a significant effect on their protein and fat, but it caused an
increase in the percentage of moisture, fiber and ash in the cake
samples. The addition of the fiber supplement caused a reduction of
hardness in the samples during the storage period; So that the lowest
amount of hardness was related to the muffin cake containing 10%.
Examining the factors related to the color of the cake samples showed
that the addition of fiber supplement to the cake samples decreased
the whiteness, decreased the b* factor and increased a* factor. The
results of the sensory evaluation of the samples showed that the
addition of fiber supplement to the level of 10% caused an increase in
10.22034/FSCT.22.163.78. aroma and taste, porosity and an increase in the overall acceptance
score. While the consistency and porosity of the dough increased. The
results of this research showed that the fiber supplement, as a food by-
product, which is low price with a valuable source of nutritional
compounds, can be successfully used to replace part of the flour
applied for the production of baking products. The highest
acceptability included the cake enriched with 10% textured fiber
supplement powder.
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Table 1. The treatment studied

Treatment Chitosan Gelatin Emulsion of Bunium Nanoemulsion of
(%) (%) persicum essential oil Bunium persicum
(%) essential oil
(%)
Con 0 0 0 0
CH/G 3 3 0 0
CH/G + BPE 3 3 1.5 0
1.5%
CH/G +BPE 3% 3 3 3 0
CH/G + BPNE 3 3 0 1.5
1.5%
CH/G + BPNE 3 3 0 3
3%
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S esls aslie g A el Chicago, IL, USA)
U awslas ¢l a5 S skl Oneway ANOVA
53 & eslezwl Dunkan’s post hoc test 3l s o5 S
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Table2. Chemical composition of Bunium persicum essential oil.

Compounds Concentration (Peak area %) Retention time (min)
B-Phellandrene 0.50 10.02
B-Pinene 5.30 10.25
a-Phellandrene 1.31 11.47
p-Cymene 10.03 12.11
D-Limonene 6.63 12.62
y-Terpinene 20.15 14.11
Terpinolene 0.56 15.21
4-Terpineol 0.43 19.82
Cuminaldehyde 25.11 21.41
Carbamodithioic acid, formyl- 9.23 23.82

, methyl ester

4. Thiobarbituric Acid Reactive Substances
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1,4-p-Menthadien-7-al 18.36
Carvacrol 0.91
Myristicine 0.39
Total 98.91

24.56
28.31
43.47
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Table 3. Particle size.
Z-average (nm) PDI

125.10+1.95 0.27+0.03
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Table 4. Antimicrobial activity of the studied treatments on beef meat during the
storage period

Treatment Storage time (days)
0 4 8 12 16
(a) Total viable count
Con 3.57+£033€ 512+£027%® 6.61+£029 899=+0.37 10.18+0.19
aC aB aA
CH/G 352+021% 466+032°" 6.18+0.19 7934027 894+0.18b
bC bB
CH/G + BPE 1.5% 3.56£0374F 471+£023%°° 588+004 7.52+027 843+0.11°
bC beB
CH/G +BPE 3% 3.46+£0264F 452+0.11 553+£0.16 730+0.17 8.10+0.109
beD cC cB
CH/G + BPNE 1.5% 3.63+£0.27% 434+0.16 522+£0.10 634+021 7.89+0.179%
beD cC dB
CH/G + BPNE 3% 355+0324E 416+008°° 487+020 5.61+0.12 6.72+0.12¢
dC eB
(b) Psychrotrophic bacteria
Con 255+£0.18°F  452+£032% 635+£023 7.57+£0.17 8.95+0.24
aC aB
CH/G 249022 434+0.17 571+0.14 6.88+0.20 859+0.26%
abD bC bB
CH/G + BPE 1.5% 247+023F 409+£0.13°2 526+0.21 6.42+020 7.70+0.12°<A
cC cB
CH/G +BPE 3% 246+0.27% 355+0.14° 470+0.16 6.09+0.08 7.29+0.119
dc dB
CH/G + BPNE 1.5% 251+£032% 324+£009°° 447+0.18 570+£0.15 6.63+0.14°
dc dB
CH/G + BPNE 3% 248+034°F 290+0.17% 3.40+0.21 507+0.19 6.28+0.13%
eC fB

Values represent mean + standard deviation (n = 3).

Means in the same row with different capital letters are significantly different (p<0.05).
Means in the same column with different small letters are significantly different (p<0.05).
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Table 5. Antioxidant activity of the studied treatments on beef meat during the storage period

Treatment Storage time (days)

0 4 8 12 16
(a) PV
Con 1.35+0.24 3.95+£0.21°P 5.94 +0.59 ¢ 8.31+0.19%8 9.43+£0.34 A
CH/G 1.27+0.15 ¢ 3.29+033°P 5.14+0.16 ¢ 7.09 +£0.31 B 8.27 +£0.24 ®A
CH/G + BPE 1.5% 1.34+£0.33 E 2.57+0.34 <P 4.16+0.16 ¢ 6.36£0.35°B 7.27+0.18 A
CH/G +BPE 3% 1.44+£0.41%P 2.07+039 4 3.57+£0.29 4 5.60+0.18 98 6.33+0.419%
CH/G +BPNE 1.5% 1.38+0.25% 1.67+£0.024P  2.66+0.15 419+032°E 540+£0.17 A
CH/G + BPNE 3% 1.43+£0.32 %P 1.55+£0.17 P 2.19+£0.12 ¢ 2.89+029 4.61+030 7
(b) TBARS
Con 0.28 £ 0.09 *F 0.86 £ 0.08 *P 1.97+£0.14 € 2.57+0.25%% 3.27+0.16 *A
CH/G 0.26 £0.07 *¢ 0.60 = 0.06 °° 1.48 +£0.25 ¢ 2.00+0.21 %8 2.86+0.17 %
CH/G + BPE 1.5% 0.22+0.03 % 0.49 £0.01 <P 1.10£0.10 <€ 1.58 +£0.09 B 2.30+0.14 A
CH/G +BPE 3% 0.24 +£0.05 *F 0.40+0.04°°  0.82+0.124¢ 1.25+0.07 4 1.98 £0.08 4
CH/G + BPNE 1.5% 0.24 +0.06 ?° 0.30+0.07 ¢ 0.56 +0.10 € 1.01+£0.119 1.59+£0.13 ¢A
CH/G + BPNE 3% 0.23 +£0.23 %P 0.29+0.054P  0.40+0.03 <€ 0.63+£0.10 B 1.30+0.14 A
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Values represent mean + standard deviation (n = 3).

Means in the same row with different capital letters are significantly different (p<0.05).
Means in the same column with different small letters are significantly different (p<0.05).
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antioxidant effect (TBARS and PV) of edible gelatin-chitosan coating
containing emulsion and nanoemulsion of Bunium persicum essential oil
(1.5% and 3%) on beef meat over a 16-day period (0, 4, 8, 12 and 16) at 4 °
C was investigated. Analysis of the essential oil by GC-MS showed that the
effective compounds of the essential oil are Cuminaldehyde and -
Terpinene. The results of the antimicrobial effect of the prepared coatings
showed that there is a significant difference between the control sample and
the coated samples (p<0.05). Adding Bunium persicum essential oil and
increasing the concentration of essential oil increased the antimicrobial
activity. Also, the results of the evaluation of antimicrobial activity showed
that the sample containing gelatin-chitosan coating containing 3%
nanoemulsion of Bunium persicum essential oil had a higher antimicrobial
effect compared to other samples. The results of peroxide index and
thiobarbituric acid showed that there is a significant difference between the
control sample and the coated samples (p<0.05). The addition of Bunium
persicum essential oil due to its antioxidant compounds improved and
increased the antioxidant activity of gelatin-chitosan coating, and the highest
antioxidant activity associated with gelatin-chitosan coating containing 1.5%
and 3% nanoemulsion of Bunium persicum essential oil. The results of this
study showed that the gelatin-chitosan coating containing emulsion and
nanoemulsion of Bunium persicum essential oil has high antimicrobial and
antioxidant properties and can improve the shelf life of beef meat stored in
the refrigerator. Also, this prepared coating can be used as a biodegradable
packaging in the food industry.
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Figure 1. Diagram of antimicrobial resistance transmission routes between farm animals, environment
and human populations (23)
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Table 1- Main factors related to quality variability of poultry carcass and meat (43)

Factor Commercial Organoleptic Nutritional —Technological
properties properties properties properties
Strain (growth rate) Tt . T+ T
Age +++ +++ ++ +++
Sex + + + +
Feed Characteristics + T+ Tt -
Raring conditions + + + +
Preslaughter conditions + + . ¥
Slaughter conditions + ¥ . ¥
Postmortem treatment of carcass and meat + + - +
Cooking conditions - it . —+

no effect (-), low effect (+), average effect (++), strong effect (+++).
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Table 2- Lipids (%) and cholesterol (mg/100g) of breast and thigh meat and fatty acid composition (%
of total fatty acids) of fat from breast and thigh meat from broilers (Cobb) raised in different rearing

systems (47)
Conventional Organic Antibiotic-free P-value
(n=50) (n=50) (n=50)
Breast 1.47 1.09 0.93 0.0400
Lipids®
Thigh 4.82 6.57 3.30 <0.0001
Breast 34.13 23.51 36.78 <0.0001
Cholesterol
Thigh 35.33 39.58 33.59 <0.0001
Breast 38.47 33.59 29.20 <0.001
Total SFA
Thigh 36.39 32.19 34.11 0.0003
Breast 4321 36.63 33.77 <0.001
Total MUFA
Thigh 42 .81 41.65 43.55 0.0003
Breast 18.33 29.88 36.38 <0.001
Total PUFA
Thigh 21.25 26.70 26.51 0.0004
Breast 1.12 1.09 1.16
MUFA/SFA
Thigh 1.18 1.29 1.28
Breast 0.48 0.89 1.25
PUFA/SFA
Thigh 0.58 0.83 0.78
Breast 0.48 1.60 2.59
Total ®3
Thigh 1.19 1.48 1.50
Breast 36.23 17.35 12.93
6/ ®»3
Thigh 16.76 16.90 16.53

"Results expressed on a fresh matter basis; SFA: saturated fatty acids; MUFA: monounsaturated fatty acids;
PUFA: polyunsaturated fatty acids
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Public health, major global public health concerns, is also a significant problem in
Meat quality, our country. The “One Health” approach, including the connection of

human health, animal health and the environment, has been
Green chicken, emphasized to deal with complex health challenges such as antibiotic

resistance. Antibiotic-free meat production is associated with
challenges that have increased its production costs. At the same time,
Environment green meat has better nutritional and healthy properties than normal
ones, and if public awareness increases, a suitable distribution and
supply network, and especially a balanced price, can become a
priority in consumer choice. In conclusion, by accepting the principles
of the concept of One Health, the effect of antibiotic resistance can be
10.22034/FSCT.22.163.104.  reduced, as well as the responsible use of antibiotics, and the ongoing
research and development to achieve effective and safe alternatives,
the effectiveness of antibiotics protected, and a healthier future will
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column with different letters are significantly different (p <0.05).
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Fig 3 Average TVB-N changes of different treatments during storage at 4 °C for 12 days. Mean values for the
same column with different letters are significantly different (p <0.05).
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Mean values for the same column with different letters are significantly different (p <0 .05).
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In this study, the effect of sodium alginate-gelatin edible coating (2% / 2%)
containing dill essential oil emulsion (16 and 32 mg/ml) and dill essential oil
nanoemulsion (16 and 32 mg/ml) during the storage period of turkey meat at
4 °C was investigated. The main components of the essential oil were
measured using GC-MS, which included a-phellandrene (51.89%), carvone
(10.21%), and limonene (8.26%). The minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC) of dill essential oil
emulsion against Listeria monocytogenes were 8 mg/ml and 16 mg/ml,
respectively, and the MIC and MBC of dill nanoemulsion were 2 mg/ml and
4 mg/ml, respectively. On day 12, the bacterial count in the control treatment
was Log 8.1 CFU/g, in the gelatin-alginate coating treatment Log 7.75, in the
emulsion treatment Log 7.34, and in the dill essential oil nanoemulsion
treatment Log 6.57 CFU/g. With increasing dill essential oil concentration,
antimicrobial properties increased, and the treatment containing
nanoemulsion had a better effect in controlling the growth of Listeria
monocytogenes compared to the essential oil emulsion. The lowest
thiobarbituric acid (TBA) levels were found in the dill essential oil emulsion
(0.68 mg MDA/kg) and nanoemulsion (0.41 mg MDA/kg) treatments. The
essential oil treatments had lower pH during the period than the control
sample and showed lower TVN levels. The results showed that sodium
alginate-gelatin edible coating containing dill essential oil emulsion and
nanoemulsion had a positive effect on controlling the growth of Listeria
monocytogenes, oxidation factors, and sensory properties in turkey meat.
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Table 1- Total phenolic content, Total Flavonoid and Antioxidant capacity of poulk extract

Antioxidant
. . . -1 . -1
Scientific name  Total phenolics (mg GAE mL") Flavonoids (mg QE mL™") capacity (%)
Stachys 83+2.6 24435 65+2.5
schtschegleevii
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Table 2- Biofilm production by Tissue Culture Plate (TCP) method.

Obtained biofilm production

Sample B4 (Storage) S2-6 (Hall)
ELISA Titer* 0.217 0.458
Difference with Titer 0.131 0.462
Interpretation weak Strong

*ELISA titers (reported as mean) are obtained at 570 nm wavelength (n= 3).
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Table 3- The results of MIC and MBC tests of Poulk extract on Streptococci spp.

Poulk extract concentration (mg mL")
1 2 3 4 5 6 7 8 9 10 11 12
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P 200 100 50 25 125 6.25 3.125 1.56 0.78 medium control
location  type control
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Storage  MIC - - - - - + + + + + ) _
(B4) MBC - - - -+ + + + +
Hall MIC - - - - + + + + + + _ _
(S2-6) MBC - - -+ o+ o+ + + o+
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A) MIC test, after incubation (Storage: B4)
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B) MIC test, after incubation (Hall: S2-6
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Figure 2- To ensure more certainty the inibito of growth and destruction of bateria, they were taken from
wells and cultured on a microplate as a spot. A) Microplate (Storage: B4) — MBC — B) Microplate (Hall: S2-6) —
MBC.
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Table 4- Morphological characteristics, enzymatic activity of isolated bacteria and the effect of 3 mg L' NaClO
on Streptococci spp.

NaClO 3mg L")
Samp le Catalase Oxidase OF* Morphology Genus Cl Inhibitory Biofilm**
location zone (mm)
Storage .
(B4) - F Cocci Streptococcus 8 +
Hall (S2-6) - - F Cocci Streptococcus 0 +

*Oxidative-Fermentative Test, ** Both had the ability to form biofilm.
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Figure 3- Agar well diffusion tests using NaClO solution: A) Streptococci spp. derived from storage (B4), B)
Streptococci spp. derived from Hall (S2-6) water supply system.
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Biofilms act as a natural form of life for some bacteria, which in
pathogenic species are critical factors in causing infectious diseases.
The aim of this research was to investigate the antimicrobial effects
of Stachys schtschegleevii extract on biofilm forming Streptococcus
isolated from the water supply system of industrial layer pullet farms.
The results of biofilm production were determined by the tissue
culture plate method and showed that both isolated Streptococcus
species had the ability to produce biofilm. In order to investigate the
antimicrobial activity of poulk extract, it was prepared at a
concentration of 200 mg mL™" and less (by preparing serial dilution).
The bioactive compounds of the extract, which included total phenolic
content, total flavonoid content, and antioxidant capacity, were
obtained as 83 mg GAE mL"!, 24 mg QE mL™!, and 65%, respectively.
Antimicrobial activity was measured by the minimum inhibitory
concentration (MIC) and the minimum bactericidal concentration
(MBC) of the extract for Streptococcus spp. that was obtained 12.5
and 25 mg mL! for the one derived from water storage source (B4)
and 25 and 50 mg mL™!, respectively for Streptococcus obtained from
water supply system of the poultry house (S2-6). In this research, the
effect of 3 mg L' sodium hypochlorite on survival and growth of
these bacteria was investigated by agar well diffusion method, and the
results indicated that the Strepfococcus isolated from water supply
system of the poultry house (S2-6) was resistant to it while B4 isolate
was sensitive.
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5- Consistency coefficient
6- Rotational viscometer

7 -Spindle
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1- Swelling power
2- Solubility
3- Water absorption

4 -Flow behavior index
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12- Chewiness
13- Adhesive Force

14 -Adhesiveness
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8 -TPA (Texture Profile Analysis)
9 -Hardness
10 -Cohesiveness

11- Gumminess
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Table 1: Rheological parameters of the power law model of production samples

Treatment K

n R?

Saffron corm starch

0.865

0.36 0.98
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| Corn starch | 0557 | 0.46 | 0.98 |
t=ky")
Table 2: Rheological parameters of Herschel's exact model of production samples
Treatment wH ku ny R?
Saffron corm starch 3.570 0.035 1.120 0.85
Corn starch 2.250 0.021 1.010 0.80

(7 = oy +hky(P™H)

Table 3: Rheological parameters of Bingham model of production samples

Treatment To B R?

Saffron corm starch 2.246 0.023 0.90

Corn starch 1.940 0.025 0.94
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18- Shear Thinning
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Figure 2- Shear stress curve against shear rate for saffron onion starch and corn starch
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20- Consistency coefficient
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FIGURE 3- VISCOSITY CURVE AGAINST SHEAR RATE FOR SAFFRON ONION STARCH AND CORN STARCH
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Table 4- Parameters of hardness, cohesion and viscosity of dairy desserts produced
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from

saffron crom starch

Parameters Hardness 1 (N) Cohesiveness Gumminess (N)
Sample
Control 0.930896:+ 0.008* 0.60823488+0.004° | (.566222071+0.009°
Sample /5 0.707537+0.027¢ 0.603386692+0.006° 0.42700802-0.014¢
Sample 710 0.697292+0.038°¢ 0.628216022+0.013% | 0.437785125+0.014¢
Sample /13 0.76446+0.057° 0.5916706780.006° | 0.452492375+0.038
Sample 20%
0.52037+0.017¢ 0.61368826+0.005" 0.319298406+0.008¢

Different letters in each column show the statically significant differences (P<0.05)
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Table 5- Chewing parameters, Adhesive Force of dairy desserts produced from saffron ~
crom starch

Parameters Adhesive Force (N) Chewiness (Nmm)
Sample
Control
0.322501187+0.012° | 7.241234855+0.159°
Sample 5%
0.202257435£0.010° | 5.388023488+0.316"
le 10°
Sample 10% 0.217796049+0.033¢ | 5.570080752:£0.182°
le 15°
Sample 15% 0.232646156+0.038" | 5.760257134+0.505
Sample 20%
0.109280359+0.003¢ | 3.897107476+0.116°

Different letters in each column show the statically significant differences (P<0.05)
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Figure 4- syneresis of desserts produced from saffron onion starch
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Table 6- Colorimetric parameters of desserts produced from saffron onion starch

Treatment *b *a *L
Control 12.44+0.014° -3.44+0.044* 90.85+0.074*
Sample 5% 11.92+0.016° -3.40+0.038° 90.62+0.079°
Sample 10% 12.14+0.0334 -3.35+0.037° 90.27+0.096°
Sample 15% 12.36+0.021¢ -3.40+0.044° 90.4+0.1014
Sample 20% 12.986+0.009° -2.883+0.0044 90.52+0.032°¢

Different letters in each column show the statically significant differences (P<0.05)
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Figure 5- Sensory evaluation of dairy desserts with different percentages of saffron onion starch
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Starch is the most important source of stored energy in plants, which is abundantly
found in cereal grains and tuberous plants. Due to the improvement of textural
characteristics and rheological properties, it can be used to adjust the consistency of
dairy food products. Saffron corms have a significant amount of starch and large
quantities of saffron seeds are produced in the country every year. The purpose of this
research is to prepare a dairy dessert with different percentages of saffron corm starch
replaced with corn starch and to investigate the physical and rheological properties
as well as the possibility of using saffron corm starch in dairy dessert formulation.
First, the extraction of saffron corm starch was done with the help of water and
centrifuge, and the tests of paste transparency, minimum gelling concentration,
swelling power, solubility, water absorption and determining the flow behavior of the
samples were done using common models of power law, Herschel model. Buckley
and Bingham model were used to fit shear stress data on shear degree. Then, 5 dairy
dessert samples were prepared with 0 (control), 5, 10, 15 and 20% of saffron corm
starch replaced with corn starch and the texture, wateriness, color and sensory
evaluation of the desserts were investigated. The fitting of the models showed that
among the existing models, only the power law model expresses the flow behavior of
the samples well. The consistency coefficient of the samples, K, varied from 0.865 to
0.557 and the flow behavior index number for saffron corm starch was 0.36. Apparent
viscosity also decreased with increasing shear rate. The texture evaluation results of
the desserts also showed that the stickiness, stickiness, gummy property, and hardness
of the dessert decreased with the increase in the concentration of starch replacement,
and the consistency of the samples did not change significantly, and the increase in
saffron corm starch resulted in a soft texture. With the increase in the percentage of
saffron corm starch, watering and brightness (L*) also decreased, and the analysis of
sensory properties showed that the level of satisfaction with color, smell, texture,
taste, and overall acceptability decreased. According to the findings of the present
study, saffron corm starch suspension is one of pseudoplastic non-Newtonian fluids,
and saffron corm starch sample is very suitable for use in formulations that require
less viscous texture or more favorable mouthfeel. It was possible to produce a dairy
dessert using saffron corm starch and it has a more suitable softness than the dessert
made from corn starch, but it received less points in terms of colorimetry and overall
acceptability.
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lnfec?ed WiFh densit‘y Dgphne odora Type treatment Row
Aspergillus niger essential oil (mg/100g)
Yes 0.4 Infected Guava S1 1
Yes 0.5 Infected Guava S2 2
Yes 0.6 Infected Guava S3 3

9 -Potato Dextrose Agar
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Table No. 2- Comparison of mold Log cfu/ml of guava infected with Aspergillus niger and

guava infected under Daphne odora essential oil treatment from day 1 to day 28

Day 28 Day 21 Day 14 Day 7 Day 1 treatment
4.62+0.001* | 451+0.011* | 422+0.013* | 3.75+£0.024* | 2.98 +0.019* S1
4.54+0.021% | 442+£0.041° | 4.15+£0.018" | 3.67+0.021° | 2.92+0.009° S2
4.25+0.023% | 4.15+0.021° | 3.95+0.005° | 3.48+0.018° | 2.82 +0.028" S3
3.52+£0.014° | 3.52+£0.033¢ | 3.23+0.043¢ | 2.85+0.038¢ | 2.01 £0.028¢ S4
3.58+0.019¢ | 3.48+0.05° | 3.18+0.006° | 2.7+0.024° | 2.05+0.026¢ S5
5.81+0.039 | 5.62+0.092 | 5.13+£0.012 | 4.65+0.035 4 +0.006 T,

Values with the same letters do not have a significant difference in Hurston (P>0.05)
The significance level is p<0.05
T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams

The Log of Mold
6/00

5/00

a
b b

- - 4/00

c c
- - 2/00
- - 1/00
- - 0/00

S5 54 S3 S2 51 Tl

teratment

Graph No. 1 - Comparison of the average mold log cfu/ml of guava infected with Aspergillus niger
and guava infected with Daphne odora essential oil treatment from day 1 to day 28
The significance level is p<0.05

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams

©w
g
Log (cfu/g)

Photo number 1 - DG18 culture medium for guava infected with Aspergillus niger (A) and
guava treated with Daphne odora e nﬂt' 1 o1l (B)
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Table No. 3- Tissue comparison (Kg/cm3) of guava infected with Aspergillus niger and guava infected
with Daphne odora essential oil treatment from day 1 to day 28

Day 28 Day 21 Day 14 Day 7 Day 1 treatment
2.17+0.015¢ | 2.8+£0.235¢ | 3.26+0.115° 4+0.23° 476 £ 0.165* S1
2.35+0.19¢ 3+0.195¢ 3.18+£0.04° | 4.01 +£0.145° | 4.76 +0.165* S2
2.64+0.02¢ | 3.11+£0.145° | 3.55+0.04° 4.21+0.13* | 476 +0.165* S3
2.83 +£0.225° 331+0.2?2 3.87+£0.08° 4.28+0.14* | 476 +0.165* S4
2.84+0.12* | 3.67+0.225° 3.9 £0.06° 43+0.152 4.76 + 0.165° S5
0.51+0.04 0.98+0.1 1.38+0.03 243+£0.065 | 4.76+0.165 T1

The
significance level is p<0.05

Values with the same letters do not have a significant difference in Hurston (P>0.05). The tissue evaluation value on the first
day (4.76) was the same for all treatments (a). Values with the same letters for day 7 were S3, S4, and S5 (a) and S1 and S2
(b). For the fourteenth day, S1, S3, and S5 are equal to (b), and on the twenty-first day, S4 and S5 are equal to (a), and on the
twenty-eighth day, S1 and S3 are equal to (d).

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams

a a
I I
S5 S4

Histological Average

4/50
4/00
3/50
3/00
2/50 E
2/00 '@
1/50
1/00
0/50
0/00

b
S3 s2 S1 Tl
teratment

Chart No. 2 - Comparison of average texture (Kg/cm3) of guava infected with Aspergillus niger and
infected guava treated with Daphne odora essential oil from day 1 to day 28
T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams
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Table No. 4- pH comparison of guava infected with Aspergillus niger and guava infected with
Daphne odora essential oil treatment from day 1 to day 28

Day 28 Day 21 Day 14 Day 7 Day 1 treatment

4£0° 42+0.2° 4.4+0.2° 4.6=0.12 4.8+0.12 S1
4+0.1° 42+0.1° 43+£0.1° 4.6+0.1* 4.8+0.1* S2
3.9+0.2¢ 42+0.2° 4.4 +0° 4.6+0.22 4.8+0.1* S3
4.1+0.1° 43+£0.22 45+£02% 4.6+£0.22 4.8+0.12 S4
42+0.12 43+0.1* 4.4+£0.2° 4.6+0.22 4.8+0.1* S5
3.6+0.1 3.7+£0.1 39+0.1 42+0.2 4.8+0.1 T1

The significance level is p>0.05

Values with the same letters in Hurston do not have significant differences (P>0.05). And the pH value on the
first day was the same for all treatments (4.8). The pH value for all Daphne odora essential oil treatments was 4.6
(a) on the seventh day. and on the fourteenth day S1, S3 and S5 equal to (b) and on the twenty-first day S4 and
S5 equal to (a) and S1, S2 and S3 treatment equal to (b) and on the twenty-eighth day S1 and S2 treatment It is
equal to (c).

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil
with a concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a
concentration of 0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a
concentration of 0.6 mg/100 g, S4 Infected guava treated with Daphne odora essential oil with a
concentration of 0.7 mg/100 g, S5 Infected guava treated with Daphne odora essential oil with a
concentration 0.8 mg per 100 grams

Average pH

4/60
4/50
4/40
4/30
4/20
4/10
4/00
3/90
3/30
3/70

pH

treatment

Graph No. 3- Comparison of the average pH of guava infected with Aspergillus niger and
guava infected with Indian Daphne odora essential oil from the first day to the 28th day
The significance level is p>0.05

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams
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Table No. 5- Comparison of weight loss percentage of guava infected with Aspergillus niger
and infected guava treated with Daphne odora essential oil from the 7th day to the 28th day

Day 28 Day 21 Day 14 Day 7 treatment
27.24+047* | 24.75+0.01° | 15.90+0.09* | 11.12+0.28¢ S1
27.09£0.03% | 25.92+0.3 | 14.76+0.27° | 11.31£0.32° S2
26.94£0.28% | 23.77+0.25¢ | 14.09+£0.27¢ | 11.40£0.12° S3
25.10 £ 0.44¢ | 22.09+0.36° | 14.01£0.21° | 11.01 +0.43¢ S4
25.03+£0.17° | 22.13+0.44* | 13.95+0.12¢ | 10.26 + 0.46° S5
55.18 £0.34 355+0.11 27.31+£0.37 19+0.24 T1

The significance level is p<0.05

Values with the same letters in Hurston do not have significant differences (P>0.05). The values with the same
letters on the fourteenth day S3 and S4 are equal to (¢) and on the twenty-eighth day S1 and S2 are equal to (a)
and S1 and S2 are equal to (a) and S3 and S5 are equal to (b).

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams

Average Percentage of Weight Loss

- 50
- 45
40
35
30
25 =
20
15
10

S5 sS4 S3 S2 S1 T1
treatment

Chart No. 4 - Comparison of the average weight loss percentage of guava infected with
Aspergillus niger and guava infected with Daphne odora essential oil treatment from the first
day to the 28th day
The significance level is p<0.05
T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava

treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams
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Table No. 6- Comparison of DPPH percentage of guava infected with Aspergillus niger and
guava infected with Daphne odora essential oil treatment

T1 S5 sS4 S3 S2 S1 treatment

46+0.2 54 +0.3% 55+0.1° 52+0.1¢ 53+0.1°¢ 52 +0.14 DPPHse%
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The significance level is p<0.05

Values with the same letters do not have a significant difference in Hurston (P>0.05).

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams

S5 84 S3 S2 S1 Tl
treatment

Chart No. 5 - Comparison of the average DPPH of guava infected with Aspergillus niger and guava infected
with Daphne odora essential oil treatment from the first day to the 28th day

The significance level is p<0.05

T1 guava infected with Aspergillus niger, S1 infected guava treated with Daphne odora essential oil with a
concentration of 0.4 mg/100 g, S2 infected guava treated with Daphne odora essential oil with a concentration of
0.5 mg/100 g, S3 Infected guava treated with Daphne odora essential oil with a concentration of 0.6 mg/100 g, S4
Infected guava treated with Daphne odora essential oil with a concentration of 0.7 mg/100 g, S5 Infected guava
treated with Daphne odora essential oil with a concentration 0.8 mg per 100 grams

Table No. 7- Analysis of variance of the effect of the log of mold on the treatment of infected
guava with Daphne odora essential oil

Test Source DF AdjSS AdjMS F-Value P-Value
Mold density 1  0.7453  0.74529  20.59* 0.020
Mold Error 3 0.1086  0.03620
Mold Total 4  0.8539
texture density 1 0.176890 0.176890 115.61%** 0.002
texture Error 3 0.004590 0.001530
texture Total 4 0.181480
pH density 1 0.004840 0.004840  7.72™ 0.069
pH Error 3 0.001880 0.000627
pH Total 4 0.006720
Percentage of Weight Loss  density 1  3.0058 3.00578  32.26* 0.011
Percentage of Weight Loss  Error 3 02795 0.09318
Percentage of Weight Loss  Total 4  3.2853
DPPH density 1 3.600 3.600 3.38m 0.164
DPPH Error 3 3.200 1.067
DPPH Total 4 6.800

The sign ** indicates a The difference is quite significant (p < 0.01).
The sign * indicates a significant difference (0.01<p < 0.05)
ns sign indicates non-significance (p>0.05)

1S Ky Sl s =T
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Table No. 8- Investigation of the color indicators of the infected red Guara under the
treatment of Daphne odora essential oil

DZS' L* a* b* | AE | Ah
537 | 375 [ 522 | o 0
7 38 | -17/4 | 35/7 | 304 | -9/62
14 | 376 | -15 | 353 | 324 | -1277
21 | 462 | -823 | 3653 | 341 | 2209
28 | 341 | -6/36 | 26/9 | 44/6 | -22/4

Table No. 9- Analysis of variance of the average effect of AE, Ah on the treatment of infected guava
treated with Daphne odora essential oil:

Test  Source DF  AdjSS AdjMS F-Value P-Value
AE Day 1 836.0 835.96  8.78"™ 0.059
AE Error 3 2855 95.16

AE Total 4 11214

Ah Day 1 333.79 33379  31.57* 0.011
Ah Error 3 31.72 10.57

Ah Total 4 365.51

The sign * indicates a significant difference (0.01<p < 0.05).

ns sign indicates non-significance (p>0.05)

Photo number 2- SEM of guava infected with Aspergillus niger (C) and infected guava treated

with Daphne odora

SEM MAG: 50.0 kx Det: InBeam
WD: 4.86 mm BI: 7.00
View field: 4.15 pm  Date(m/dly): 03/19/22
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This study evaluated the effect of Daphne odora essential oil (Syzygium
aromaticum) on reducing Aspergillus niger colony counts in red-fleshed
guava fruits. The objective of the research was to investigate the
antimicrobial effects of Daphne odora essential oil at different concentrations
on guava fruits infected with Aspergillus niger. For this purpose, various
concentrations of Daphne odora essential oil (0.4, 0.5, 0.6, 0.7, and 0.8 mg
per 100 g of fruit) were injected into the guava fruits, which were then
inoculated with Aspergillus niger. The antimicrobial effects of Daphne odora
essential oil were assessed by measuring mold colony counts, pH, texture
firmness, weight loss percentage, moisture content, and color changes in the
fruits on days 1, 7, 14, 21, and 28 at a temperature of 15-18°C. The results
showed that Daphne odora essential oil significantly reduced the colony
counts of Aspergillus niger. The highest reduction in mold colonies was
observed at a concentration of 0.7 mg per 100 g of fruit, leading to a 2.29 log
reduction in microbial load. Furthermore, weight loss percentage and pH
changes were improved. Compared to untreated samples, those treated with
higher concentrations of Daphne odora essential oil showed a significant
reduction in weight loss percentage and tissue damage. The results of the
DPPH antioxidant assay also indicated high antioxidant activity of Daphne
odora essential oil. In conclusion, Daphne odora essential oil demonstrates
potential as an effective antimicrobial agent for reducing Aspergillus niger
contamination and improving the quality of red-fleshed guava. It could be
utilized for managing post-harvest fruit decay.
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Figure 3- Gauss meter (digital magnetic field detector)
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3- Fick's second law of diffusion
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Different letters above the columns indicate significant difference (p<0.05).
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Table 1- Calculated statistical parameters to verify the agreement of each mathematical model with the
moisture ratio (MR) data

Model name Waflg and HenderS(.m Approximation of diffusion Page
Singh and Pabis
Model equation MR=1+at+bt> MR=aexp(-kt) = MR=aexp(-kt)+(1-a)exp(-kbt) MR=exp(-kt")
a=-0.0199 a-1.022 a1 k=0.0242
Model constants b=0.000097 k=0.0314 k:0.0309 0=1.065
b=-1.477
SSE! 0.0548 0.0041 0.0043 0.0037
r 0.9573 0.9968 0.9966 0.9971
RMSE? 0.0649 0.0178 0.0189 0.0169
1- SSE: Sum of squares due to error; 2- RMSE: Root mean square error
Table 1- Continued from previous table
Model name Newton Midilli Logarithmic Quadratic
Model equation MR=exp(-kt) MR=aexp(-kt")+bt MR=aexp(-kt)+c MR=a+bx+cx>
a=1.005 a=1.016 a=0.9165
Model constants k=0.0307 k__0'0198 k=0.0323 b___0'0176
n=1.135 <=0.0097 ¢=0.00008
b=0.0002 ‘
SSE! 0.0048 0.0013 0.0038 0.0398
r 0.9963 0.9990 0.9970 0.9690
RMSE? 0.0185 0.0109 0.0178 0.0576
1- SSE: Sum of squares due to error; 2- RMSE: Root mean square error
Table 2- The constants and coefficients of the Midilli model
Experimental a K n b SSE! . RMSE2
treatments
Untreated water 1.0117 0.0363 0.9533  0.0014 0.0068  0.9955  0.0245
Magnetized water 1.0283 0.0260 1.1029  0.0012 0.0258  0.9870  0.0482
Magnetic field 1.0067 0.0257 1.0747  0.0004 0.0019  0.9992  0.0128

1- SSE: Sum of squares due to error; 2- RMSE: Root mean square error
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Figure 6- Comparison of fitted data by Midilli model with experimental results of moisture ratio.
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Figure 7- Effect of experimental treatments on the rehydration ratio (%) of dried sprouted oats.
Different letters above the columns indicate significant difference (p<0.05).
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One of the methods proposed in agriculture for optimal water use is
to pass irrigation water through a magnetic field. The use of this
magnetized water promotes seed germination and increases crop
yields. Sprouted oat is a gluten-free product that contains various
vitamins and nutrients, and its powder can be used to improve the
quality of various foods. In this study, the effects of untreated water,
magnetized water, and magnetic field on the oat growth and drying
kinetics of its sprouts were investigated and modeled. A magnetic-
alkaline water generator was used to magnetize water and generate
magnetized water. The effect of different treatment on the effective
moisture diffusivity coefficient of oat sprouts during drying was
calculated and the rehydration of their dried sprouts was measured.
The results of this study showed that oat seeds placed in the
magnetized water and magnetic field increased their weight when
soaked and also grew faster. Oat sprouts grown in the magnetic field
lost moisture faster and dried faster due to their higher moisture
content. The average effective moisture diffusivity coefficients
calculated for oat sprouts grown by untreated water, magnetized
water, and magnetic field mediums were 7.31x10'! m?s™!, 9.14x10!"!
m?s™!, and 15.22x10"" m?s”!, respectively. To study the drying kinetics
of oat sprouts, various mathematical models were fitted to the
experimental data, and overall, the Midilli model was chosen as the
best model due to the highest fit and lowest error. The calculated
rehydration of oat sprouts grown by untreated water, magnetized
water, and magnetic field mediums was 182.93%, 184.40%, and
167.27%, respectively.
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1. Calcium salts of long-chain fatty acids
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2 . Prilled fat
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Table 1. Feed ingredients and chemical composition of experimental diets (percentage of dry matter).

Rations
Ingredients (by dry matter) Control Omega 3 (g) Omega 6 (g) Omega 9 (g)

Alfalfa 14.60 16.20 16.20 16.20
Corn silage 15.40 18.00 18.00 18.00
Barley 41.26 35.00 35.00 35.00

Corn 11.04 9.00 9.00 9.00

Rapeseed meal 3.06 3.80 3.80 3.80
Soybean meal 3.72 3.95 3.95 3.95

Wheat bran 7.64 7.50 7.50 7.50

Fatty acid calcium salts 0 2 2 2

Calcium carbonate 1.10 1.05 1.05 1.05
Vitamin-mineral supplement*® 0.84 1.20 1.20 1.20
Sodium bicarbonate 0.84 0.90 0.90 0.90

Salt 0.51 0.71 0.71 0.71

Dicalcium phosphate 0 0.7 0.7 0.7
Metabolizable energy (Mcal/kg) 2.68 2.68 2.68 2.68
Dry matter (percent) 69.92 69.92 69.92 69.92
Crude protein 14.00 14.00 14.00 14.00
Cell wall (percent dry matter) 28.90 31.70 31.70 31.70
Neutral detergent fiber(NDF) (percent dry 41.30 42.33 42.33 42.33

matter)

Calcium (percent dry matter) 0.75 0.75 0.75 0.75
Phosphorus (percent dry matter) 0.42 0.42 0.42 0.42

* A kilogram of vitamin supplement contained 600,000 international units of vitamin A, 200,000 international
units of vitamin D, 200 mg of vitamin E, 2,500 mg of antioxidants, 195 g of calcium, 80 g of phosphorus, 21,000
mg of magnesium, 2,200 mg of manganese, 3,000 mg of iron, 300 mg of copper, 300 mg of zinc, 100 mg of cobalt,

120 mg of iodine, and 1.1 mg of selenium.

(CL) 35y 31 56 <3l -Y-Y

3. Cooking losses
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4 . Thiobarbituric acid reactive substances
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6 . Water holding capacity
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Table 2. Results of evaluation of optical parameters of meat during the study.

Sample
Day Indicators Control Omega 3 Omega 6 Omega 9

b* 13.96+ 0.61¢ 15.26+ 0.57°4 14.26+ 0.40¢ 14.20: 0.40¢

0 a" 13.43: 0.45% 13.73+ 0.42bed 14.46+ 0.47"¢ 14.62+ 0.25%
L 32.40+ 0.472 30.26+ 0.45% 31.61: 0.5120 31.64+ 0.702
b* 14.73+ 0.40°4 16.03+ 0.21% 15.20+ 0.46% 14.40+ 0.44bc4

3 a’ 15.20+ 0.36* 12.56+ 0.50%4¢ 14.23: 0.45% 14.33: 0.45%
L 31.63+ 0.502 29.70+ 0.56%4 30.83+ 0.50 31.53:0.312
b* 15.66+ 0.55%¢ 16.83+ 0.40° 15.73+ 0.57%¢ 15.26+ 0.505

7 a’ 15.43:0.57* 11.37: 0.45¢ 12.43: 0.26%¢ 15.43+ 0.32¢
L 31.40+ 0.362 28.66+ 0.784 30.46+ 0.60% 30.90+ 0.262

a-¢: Different letters in each column and row indicate statistical differences between doses on different days (p<0.05).
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Table 3. Results of assessment of malondialdehyde concentration during the study.

Day 0 Day 3 Day 7
Control 0.403+ 0.040" 0.700+ 0.015¢ 0.890= 0.020¢
Omega 3 0.403: 0.015F 0.810+ 0.026¢¢ 1.210+ 0.0302
Omega 6 0.406+ 0.020f 0.780+ 0.035% 1.040: 0.031°
Omega 9 0.380+ 0.040f 0.740% 0.040% 0.890= 0.046°

a-¢: Different letters in each column and row indicate statistical differences between doses on different days (p<0.05).
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Fig 1. Results of meat hardness assessment during the study.
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Table 4. Results of water holding capacity assessment during the study.

Day 0 Day 3 Day 7
Control 0.133: 0.015° 0.180+ 0.020bcdet 0.197+ 0.021°
Omega 3 0.143: 0.150°" 0.210+ 0.020% 0.273: 0.021*
Omega 6 0.157+ 0.012%f 0.197: 0.021° 0.230+ 0.020%
Omega 9 0.137: 0.012f 0.170+ 0.010¢det 0.193: 0.015b¢

a-e: Different letters in each column and row indicate statistical differences between doses on different days (p<0.05).
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Table 5. Results of the evaluation of cooking loss during the study period.

Day 0 Day 3 Day 7
Control 30.86+ 0.68* 30.86+ 0.55* 30.86+ 0.30*
Omega 3 30.07+ 0.75%® 25.67+ 0.40° 20.83+ 0.25¢
Omega 6 29.80+ 0.81® 26.23+ 0.51°¢ 25.00+ 0.62°
Omega 9 30.67+ 0.77% 28.73+ 0.40° 28.73+ 0.55°

a-e: Different letters in each column and row indicate statistical differences between doses on different days

(p<0.05).
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One of the effective strategies for improving production efficiency in
fattening male animals is the use of nutritional additives, since dietary
energy is known to be one of the main limiting factors in animal
nutrition and plays a fundamental role in the digestion and utilization
of other nutrients. This study aimed to investigate the effect of adding
calcium salts of unsaturated fatty acids (omega 3, 6, and 9) on the
quality characteristics of meat of male Sangsari lambs. In this study,
28 lambs were divided into four nutritional groups with different
levels of fatty acids and received the corresponding diets for 75 days.
Meat quality was evaluated using indices such as color (L*, a*, b*),
lipid oxidation (MDA), hardness, cooking loss, and water-holding
capacity. The results showed that the addition of omega 3 led to a
decrease in transparency and an increase in the yellowness of the
meat, while the hardness of the texture decreased and its tenderness
improved (P<0.05). Although MDA concentration increased, these
values remained within acceptable limits. Also, unsaturated fatty acid
supplements reduced cooking loss and improved water retention
capacity, indicating higher meat stability during storage. In general,
adding these supplements to lamb diets can be used as an effective
strategy to improve meat quality and shelf life. However, its effects
depend on the type and amount of fatty acid consumed.
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Fig 1 Examples of different films prepared
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Table 1-A Statistical analysis table of prepared film samples

Run Extract% SnO: NPs%
*1 (Blank) 0 0
*2 (Max NPs) 0 4
3 3 0
4 0 2
5 3 2
6 3 2
7 3 2
8 3 2
9 3 2
10 6 2
*11 (Max Extract) 6 0
*12 (Optimum) 6 4
13 3 4

Blank Film: Chia seed mucilage nanocomposite film

Max SnO: Film: Chia seed mucilage nanocomposite film containing the highest percentage of tin oxide

nanoparticles

Max Extract Film: Chia seed mucilage nanocomposite film containing the highest percentage of

barberry extract

Optimum Film: Chia seed mucilage nanocomposite film containing the highest percentage of tin oxide

nanoparticles and barberry extract

Table 1-B. Selected films for Cheese samples packaging

Run A: Extract (%) B: SnO2 NPs (%)
Ri 0 0

R 0 4

Rt 6 0

Ri2 6 4

Oly e 86 (bl Ll 5w slas

S 3ad andel 5 PH Olpe (vt ¢35 5 IS

2R A o bl gy RVGIE Sy

4 - The highest percentage of tin oxide nanoparticles on Chia Seed

Mucilage film

5 - The interaction of both variables (on barberry extract and tin

oxide nanoparticles) on Chia Seed Mucilage film
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Table 2 The results of pH and acidity of UF packaged cheese

pH Acidity (2/100)

Sample 15th day 30th day 15th day 30th day
Control 4.7£0.6M 4.7+0.47 1.081£0.2874 1.098+0.11%¢
CSM 4.7£0.5" 4.6£0.3% 12212025 1.3140.12°
CSM/Ex 4.820.6" 4.6£0.5% 1.303£0.17°% 1.336+0.34%
CSM/NP 4.8+0.5% 4.6+0.4% 1.299:0.21A 1.343+£0.17%
CSM/Ex/NP 4.6+0.4° 4.4+0.2% 1.35120.154 1.384:0.225

Capital dissimilar letters in each row indicate significant differences between different days (P<0.05)

Small non-identical letters in each column indicate significant differences between different samples (P<0.05)
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Table 3 The results of moisture of UF packaged cheese
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Moisture (g/100)
Sample 15th day 30th day
Control 64.243£1.8% 61.069:1.95
CSM 62.711£1.4" 62.31£1.6%
CSM/Ex 62.748+2.5% 61.066+1.8%
CSM/NP 62.743£1.5% 61.068+2.1%
CSM/Ex/NP 62.74122.17 61.06+2.1%

Capital dissimilar letters in each row indicate significant differences between different days (P<0.05)
Small non-identical letters in each column indicate significant differences between different samples (P<0.05)
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Table 4 The results of salt of UF packaged cheese

Sample Salt (g/100)
15th day 30th day

Control 2.62+0.174 2.58+0.475<

CSM 2.55+0.54"P 2.60+0.245b¢

CSM/Ex 2.52+0.324¢ 2.61+.024

CSM/NP 2.530.18¢ 2.62+0.32°"

CSM/Ex/NP 2.5120.247 2.640.17%

Capital dissimilar letters in each row indicate significant differences between different days (P<0.05)
Small non-identical letters in each column indicate significant differences between different samples (P<0.05)
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Table 5 The results of proteolysis of UF packaged cheese

Proteolysis (g/100)
Sample 15th day 30th day
Control 0.245+0.01842 0.115+0.01152
CSM 0.158+0.0214° 0.098+0.01158"
CSM/Ex 0.108+0.1344 0.086+0.0098¢
CSM/NP 0.13+0.174¢ 0.083+0.0098¢
CSM/Ex/NP 0.095+0.0254¢ 0.073+0.0128¢

Capital dissimilar letters in each row indicate significant differences between different days (P<0.05)
Small non-identical letters in each column indicate significant differences between different samples (P<0.05)
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Table 6 The results of lipolysis of UF packaged cheese

Lipolysis (meq/g)
Sample 15th day 30th day
Control 0.265+0.044% 0.92+0.652
CSM 0.202+0.124P 0.851+0.078>
CSM/Ex 0.148+0.094¢ 0.789+0.0784
CSM/NP 0.164+0.077¢ 0.814+0.058¢
CSM/Ex/NP 0.141+.0114¢ 0.78+0.098¢

Capital dissimilar letters in each row indicate significant differences between different days (P<0.05)
Small non-identical letters in each column indicate significant differences between different samples (P<0.05)
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Table 7 The results of sensory evaluation of UF packaged cheese

Sample 15th day
Color Texture Odor Total acceptance
Control 5+0.01* 4+0.014 4.6+0.014 4.2+0.001°
CSM 5+0.0014 4+0.0024 4.2+0.02P 4.4+0.002€
CSM/Ex 4.75+0.028 4+0.014 4.55+0.0018 4.6+0.014
CSM/NP 5+0.01* 4+0.024 4.5+0.001¢ 4.5+0.028
CSM/Ex/NP 5+0.0014 4+0.014 4.5+0.01°¢ 4.6+0.014
Sample 30th day
Color Texture Odor Total acceptance
Control 5+0.014 4+0.02* 4.6+0.02* 3.8+0.01F
CSM 5+0.014 4+0.014 4.15+0.03F 3.95+0.003€
CSM/Ex 4.740.01° 440.014 4.50+0.01° 4.1+0.028
CSM/NP 4.9£0.0024 4+0.0014 4.45+0.01€ 3.9+0.01°
CSM/Ex/NP 4.9+0.014 440.014 4.4+0.001° 4.25+0.01*
Non-identical letters in each column indicate significant differences between different samples (P<0.05)
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In this study, the physicochemical and microbial properties of ultra-filtrated
cheese packaged with biodegradable nanocomposite films based on chia seed
mucilage containing barberry extract and tin oxide nanoparticles based on
the central composite design were investigated. The aim of this research was
to enhance the shelf life and sensory quality of this type of cheese through
the use of edible films. The results showed that using the developed films
significantly reduced the pH and increased the acidity of the samples during
the storage period (15 and 30 days), which was attributed to the antimicrobial
activity and phenolic compounds of the barberry extract and nanoparticles.
Moisture analysis also revealed that films containing chia mucilage and
active compounds significantly reduced moisture compared to the control
sample, which was related to the hydrophilic nature of the mucilage and its
interaction with phenolic compounds. Moreover, the use of these films
reduced the extent of lipolysis and proteolysis in cheese samples, attributed
to the restricted activity of proteolytic and lipolytic enzymes due to reduced
moisture permeability and increased salt concentration. Microbial culture of
the samples indicated the absence of growth of coliforms, molds, and yeasts
in the optimal films for ultrafiltration packaging during the storage period.
Sensory evaluation indicated that films containing barberry extract and tin
oxide nanoparticles exhibited better overall acceptance in terms of color,
texture, and aroma and prevented undesirable changes during storage.
Additionally, these films improved mechanical strength and barrier
properties, preventing oxygen penetration into the product, which resulted in
reduced spoilage rates and better preservation of product quality.
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Figure 1. The chemical composition of Anethum graveolens. Compounds with concentrations below
0.1% are not listed in the figure.

100

80

70

30

20

10

TPC (mg GAE/g)

TFC (mg QE/g)

Figure 2. Total phenol content (TPC) and total flavonoids content (TFC) of Anethum graveolens
extract.
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Figure 3. Antioxidant activity of Anethum graveolens extract.
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Figure 4. Cytotoxicity of Anethum graveolens extract against HT29 and HeLa cell lines.
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Dill (Anethum graveolens) has been widely used for medicinal and
therapeutic purposes since ancient times. Plants possess a large
number of effective compounds with low toxicity. In this study, the
in vitro antioxidant and anticancer effects of dill aqueous extract
against HT29 and HeLa cancer cell lines were investigated. The
antioxidant effect of dill aqueous extract was evaluated by DPPH
radical scavenging, ABTS radical scavenging, ferric iron reduction
capacity and beta-carotene bleaching inhibition assays. The extract
contained 89.6 mg GAE/g total phenols and 25.49 mg QE/g total
flavonoids. As observed by antioxidant activity assay, dill aqueous
extract showed potent antioxidant activities that were comparable to
the synthetic antioxidant dibutyl hydroxytoluene (BHT). Dill aqueous
extract also showed concentration-dependent anticancer/cytotoxic
potential against HT29 and HeLa cell lines, and the ICsy values for
these cell lines were 84.59 and 74.95 mg/mL, respectively. Overall,
the present study demonstrated that dill aqueous extract has potential
for use for medical and nutritional purposes as an antioxidant and

anticancer agent.
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Table 1. The effect of edible cellulose films on physicochemical and technological properties of
fermented doughnut

Glaze Moisture (%) ((3/11) Sp e01(f;11<l:1/\;;)1ume POE((;:)IW

Blanke 20.10+£0.00°  23.10+0.53* 3.12+0.02° 18.42+0.21¢
0.3% CMC 20.73+0.14>  22.7240.60% 3.514+0.01% 18.9240.09
0.5% CMC 21.68+0.47%®  22.16+0.48® 3.75+0.03%® 19.66+0.10°
0.3% HPMC 21.30+0.05%®  22.03+0.48® 3.62+0.00% 19.52+0.32°
0.5% HPMC 22.17+0.12*  21.37+0.48° 4.03+0.02° 21.17+1.08?

(Means with different letters in each column differ significantly in P<0.05)

selsLl3 sz L ke e S asden 5 s
smame oby )5S Glagas 055330 L il Ol
'co—so 5 als s LAl CL“' Al e el 5!
S Ak dere oSS 4 Dol Fobe Jite oS
Jo—ams Sy b,y 1SS 5 b 55 (g it okl
55 (T O 5 g laaly [V E] b e ls) 5 0
sbapo b s ity 3l co Sl S Ol i
Olo s oals 513 s payse |y e ol b 5l eslix ol
Slgs lad sad Cosby Sl Ol 15 ged o Ao Al
L;_{LM.})*_':«{QA.,MJ)S)LN L},;A@Aa Lok o:\bu:...i:j.;
OLil Aa b SOt e g meS Lsg i 5 Wb &S
g J«s"c‘)«o &Bwnuﬂ;l;g\q,?l{lﬁybf\wl
cramen [0] Wsls i o b To 3l amiles 5o

246

Sl S Sl Dl a8 Gl (Shs ol S sk
sdalie a5 4 S0l 3,05 56 Jpamee (5,800 0L 5
3 P e S0 S sl Jlesy 03553 (s S
Casby Ol il Sl ol e Loy S5 s
Ol (YY) 0L e 5 s bl ol o3 ol Sl
3 sk Jee Juon (o Sooder iles SLS 5 I
S sedls V5 Sl sbaanl s b s il e
Foe Al b s Sie Y s e 05 bl Y
“ P05 5 Do e dpame Susby mo 2 5105 S
S g b 5 DY] L lis cmilas OF J 1
Slss kS 350 (V1Y) U8y K5 5 Sl s
Jite (S 528 OIS oo a5l ealizal b o508 05



VErE g 05 YT ayg8 N 6,led

C)lﬂl g;l"lb @L—p}f}lﬁ&u

i o S S S sk e sy (o S0
Casbs Olpn Sl 53 st b Al s b
Sl Ol S5 3 35 st abls Sl ecadls Db
S35 5 03 S e Ml e 53 J s B 5 5
Ol (YY) OLen 5 Kop e 1y ol o3 V1] 2 L s
3 sk e Juon o Soodes Klea SLS 5 s s
S 5 odd Y3 Sl el b s Jb L
T Lol b osSde Y s e S5 sable Y
© 03305 5 Vo w dpame Sushy s 2 5105 S
O as 5 uladl; W] s e cmilas OF 1
L as il o o Slgs S Sk 55 (YY)
0305 S 3 s g 350 |y messS Al oslizul 5 Lo o
O Dl Gladged e, ol Ol Az 15 Ol
SUERC A POLFPCRVRCHIN 5 Wy K SO PR E R
bl 1y el ol Ol A3l e 2eS Ld g by
355 50 Ciles 3 ke Jte pes liblee oY sl
v poen Jo] wsls o Slgs J=l e,
=SS 5 Ol A S s SLS 558 (VE)
e Al e b Dl g Ysa b 5o (ke e
oml PGl Ol gels 5l s 350 1 s
o s Dl OV g b 5o 5 Sde Glages Ol
wly el Ol il Al Jyams b s sl
[IA] cls Lo 1o Jgames Cosby il Ol LialS
5 oy g Y

33 bed 3 g sbdbg, 5K 56 Y s o
Jeion s S0 5 ke e o S5 S WSS 5o
Sladsas Jl 5 o pa e o Ol sk Jie
ol onls QL Jlog,y LU €50l b aslis 53 g5
o3t /0 (Gl 4gad 355 e edaliv oS & Sles .l
Shdald @ges 5 cnmi Sl ke Jte Jus (o Saoden
350055 JBISS 5 o yatie on Ol (p S
(P<s/v0)

Lo Bl o oy glis SV e 3 o el

) et 53 35m e Slar Sl Olgs il e Jols

247

Ja:"’ u__MSy; 055380 S (YaYE) oL 34—
ool oo A Jes Jus g S 5 s
L S sk SS i e 5 L bt S
Sapa—e 035381 L Ladls Oly g osls JI 3 s 23550
e Ol 3l Al pame S sh Olee ) Se
s esli il 550 Glare o S LB @ | p 5B e
e 5 Wi ils e pmme 53 by (501U
4 o b Jete S5 der es a3l Ol e
SIS s g i Sl Sl S e Sy S
[Vo] wab o slay s 0 b,

s, ¥

3 bedd 4 sladles, Sheslaul SV Jadr o
Jasn oS 5 sk e e S S A5 S 5ok
boaslie 5o b5 badigad 80 Olie S5k e
S 6 Sk ol sl enls 0lid Jlog, J3L & e
S odd Ao )5 0 /0 (Gal el 35 e cdal o
Cr e S At el 5 on S Sl e e s
slilbel aarg b (P<s/v0) 3 )\zjjs-ﬂ REES {)l):.a
Slgs 53 58, Olpme 4l VVAAY o LS 4 Ol 51
S | pasin S e 5 LS L3 L Lo 3 Y0
Bt R ()\ﬁ.ajlé_})'\ lms eagdoms 53 WA gad L;«LQ.S
LVY] s

Sasrge Sy by e s 035 F e 1 b
Rl s sl S 5 el b ot e
Cashy AL s aen 4 5 35t e O slad S5
DY ] b el ed 3 S e, Ol
Ol o st ol 53 (TN OLKen 5 6wl UL b
sl Sel 03 S5 e Aul 3 51 I3 as Jid gy il
D R P R O L Y
Ol 3 e300 Al s 5 48 S 13 53 S o 805
ol Sl iy el 33 8 e M8 e D i
o SRl ramen 5 ok, Gl el 2el G b
e s Loy el SE b b ks,

_L_M,)‘jﬂjlé_} “ cQU)J C».’jlﬂ) d‘){:‘ L;’L’)J\

o=



e ez DU gs (S8 le il 331 OISl )

O 5 (ol L3 suge

U KON NP FE W DU () LR VRTFCON
b w5 58 Op Sk 0L A4S el
D3 s 250 s s 351 5 203 3,1 (sl
Jeon oSaodd oo Ol SRl L ils 0Ly 5 o2l
o gaze aom Oy paoms OV gn b 55 ol fie
s o Il s Ol ol 8l J e
ol ol oS dls LS e e b ydn ol
5 S S (SIS 5t o 3
L[] cdes s 35

i b i e LLil s 50 cdl s lss Ol
2 Lol el i w35 05 Saee 5 638 lad
L TRPSIVESRPVRCIV LT | ) QR PR PEICE G F
S 5y sl LB by P st e 5 L3L ol
Sd LIV 58 LS 5 00553 b J pmams o
0> dmame J5JS5 Olse 4 iz S (0 Iyl e
A3 Lo O o gz s a5 [YO 5 YE] L L b
s A as s Ol (Y00 Q) Oz 5 65008 (20 )
sty bl gla Shp b s ity Wl
03 57— Ol b ds—ame w5l 188
OLan 53 5mie buly cpl 3 [T 538 o oo
S50 5 ke Jite S 52 S Do A 55 (YeYE)
3 Bl gl S5 ol o S e das s
sels 3 s ey IS O KSip
D55 Gla e Ol Rl531 L sl O Ol s
e [16] AU o 1y 155 015
3 OWIS) s iS5 dn bS5 5,58 (VEve) el
e b Dlss OV e 3 55 (sbw o (S5 S
Cels Oby s esls 513 cws pae |y sy ol JalS
e Jodos 5l b e (oS 52 S oo 035581 L
[IA] cal sl

o gy Ky Y-V -¥

0 Gsl &ged 35 o odaline ¥ Jsdx 3 S 4 Slen

e 3 e O Jake Jme s o Sosdea Ao s

248

Lo phard Cosvow ar 5 (S5 S50 b
oy Al b s s sbad e ol Bl (5 5
ol S s RIS s et 5o gmse O i L
s OV pa b 50 [V4] 25 8 o s Julse
L s 6l Gl sl bilse 5l S e
L ofas @Bl oo 3l e 055 g Ll b s e
$2505 Slsn sbacls SLbI s il Y S sl
S 0dd ol 5l Cmles o 5 mext 3 Lol i o
S50k [Yo] ol 30 oy T o 55 L)
Fobe Jite dss oSk 035580 ol 0Lt b S
I 52 At AE il Jte S5 S S
b s e 3l Sy o asie e Ol
@ Jpame g 5 S0 Sbres Gl by, Sl ealind
My (5 oy o)l Sl VL o by il s
i Bl 3lrl 038 5w a1 b sl pl LS e
Ol J ez o e 53 g ol e gl «
Oly (T YV) 0L 5 SH8 o 52t pl 5o Ll
Goos O35 o (b 03 SV e A3 N0 5 S
Jmarme o O Gl 5 ol Qs Sl Csly
Ans e Al |y pame s 4y 8, 358 Olppe 5 ok
Sl (YY) OSen 5 5 5—mie bl e 3 [YY]
Jeo desn S 5 sl Jte S 5 S 0055
SS i o 5 B ol S5 ol s sk
b3l Ol 5 005 513 2550 L 5 O
o e e Olgen 5 S (Ss e Ol il
Sy Sg e B0 5 [V0] 3L (2l U sa e
Osdy b 55 CadS sy (VoY) ISy K S 5
Fshe Jite (S 505 OBIS oo a5l ol 5518
Oly soals S8 cw s oye 1y ke Jite S ooden
P e g Sde s keo 0353 L il
ol DL DLl sl e Rl 53l J e
Jeo eSS Lo b Jite Saoder oo
5338 eSS 5 b s gt Sl Sl P



VErE g 05 YT ayg8 N 6,led

C)lﬂl L;l"lb GL—&JC}\FM

(P<'/'°) J}‘.)b)j}ﬁ

Table 2. The effect of edible cellulose films on crust color values of fermented doughnut

Crust color values (-)

Glaze treatments

L* a* b*
Blanke 44.73+£1.334 15.02+0.07*  21.44+0.07°
0.3% CMC 46.00£1.72¢  13.91+0.04*®  20.5140.11°
0.5% CMC 49.06+2.05*  12.23+0.11%*  18.32+0.06"
0.3% HPMC 48.23+1.02° 13.10£0.14°  18.90+0.21°
0.5% HPMC 53.16+0.36° 11.42+0.22°  16.63+0.14°

(Means with different letters in each column differ significantly in P<0.05)
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Fig 1. The effect of edible cellulose films on peroxide value of fermented doughnut
(Means with different letters differ significantly in P<0.05)
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Fig 2. The effect of edible cellulose films on firmness of fermented doughnut during storage (Means with
different letters differ significantly in P<0.05)
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Fig 3. The effect of edible cellulose films on overall acceptance of fermented doughnut during storage
(Means with different letters differ significantly in P<0.05)
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The staleness of bakery products is divided into two categories: crust
and crumb staleness, which usually occurs due to moisture transfer
from the crumb to the crust. The use of glaze in a product such as
fermented doughnuts prevent crust staleness by creating a coating
film on the product. Therefore, the purpose of this study was to
investigate the effect of using glaze prepared with two hydrocolloids,
Carboxymethyl Cellulose (CMC) and Hydroxypropyl Methyl
Cellulose (HPMC), at levels of 0, 0.3, and 0.5 % on the characteristics
of fermented doughnut. The results showed that the sample containing
0.5 % HPMC had the highest moisture content and the control sample
had the lowest. It is important to note that the moisture content of all
produced doughnut samples was within the standard allowable range.
On the other hand, the lowest and highest oil content were reported in
the samples coated with 0.5 % HPMC and the control sample,
respectively. By examining the technological properties, it was
observed that the use of a 0.5% HPMC increased the specific volume,
porosity and brightness of the crust (L* value) and reduced the
redness (a* value) and yellowness (b* value) of the doughnut crust,
as well as the peroxide value, compared to the sample. By examining
the texture and sensory properties during storage, the highest level of
softness and sensory acceptance by the consumer was observed in the
sample treated with 0.5% HPMC. Therefore, the use of glaze made
from cellulose derivatives is recommended as one of the safe and
available ingredients to increase the shelf life and improve the
technological properties of this widely consumed snack.
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Table 1. Feed ingredients and chemical composition of experimental diets (percentage of dry matter).

Rations
Ingredients (by dry matter) Control L-carnitine L-carnitine
150 (mg/kg) 300 (mg/kg)

Alfalfa 14.60 14.60 14.60
Corn silage 15.40 15.40 15.40
Barley 41.26 41.26 41.26
Corn 11.04 11.04 11.04

Rapeseed meal 3.06 3.06 3.06
Soybean meal 3.72 3.72 3.72

Wheat bran 7.64 7.64 7.64
L-carnitine (mg/kg) 0 150 300
Calcium carbonate 1.10 1.10 1.10
Vitamin-mineral supplement* 0.85 0.85 0.85
Sodium bicarbonate 0.85 0.85 0.85

Salt 0.51 0.51 0.51
Metabolizable energy (Mcal/kg) 2.61 2.61 2.61
Dry matter (percent) 69.92 69.92 69.92
Crude protein 14.00 14.00 14.00
Cell wall (percent dry matter) 28.90 31.70 31.70
Non-fibrous carbohydrate (percent dry 48.40 44.20 44.20

matter)

Calcium (percent dry matter) 0.73 0.90 0.90
Phosphorus (percent dry matter) 0.42 0.41 0.41

* A kilogram of vitamin supplement contained 600,000 international units of vitamin A, 200,000
international units of vitamin D, 200 mg of vitamin E, 2,500 mg of antioxidants, 195 g of calcium, 80
g of phosphorus, 21,000 mg of magnesium, 2,200 mg of manganese, 3,000 mg of iron, 300 mg of
copper, 300 mg of zinc, 100 mg of cobalt, 120 mg of iodine, and 1.1 mg of selenium.
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Table 2. Results of evaluation of optical parameters of meat during the study.

Sample
Day Indicators Control Lc 150 mg Lc 300 mg

b* 11.45:0.35¢ 12.13: 0.21% 12.83+ 0.40°¢

0 a’ 13.37+0.31% 12.34+ 0.22¢ 12.40+ 0.20%
L 31.50+ 0.254 32.30+0.21< 32.20+ 0.51®
b’ 12.53+ 0.46% 13.13+ 0.40 13.73: 0.21%

3 a" 14.27+ 0.45"¢ 14.17+ 0.36 12.33+ 0.50¢
L 32.30+ 0.504 34.20+ 0.502 34.50+ 0.562
b’ 12.70+ 0.57¢¢ 14.17+ 0.55* 14.53+ 0.40°

7 a" 15.83+0.26* 14.77+ 0.57° 14.17+ 0.45P¢
L 33.20: 0.56> 34.80+ 0.582 35.00+ 0.722

A-E: Different letters in each column indicate statistical differences between doses on different days (p<0.05).
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Table 3. Results of assessment of malondialdehyde concentration during the study.

Day 0

Day 3 Day 7
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Control 0.400+ 0.020¢ 0.630+ 0.020¢ 0.840+ 0.030?
Lc 150 mg 0.380+ 0.015° 0.580+ 0.010¢ 0.770+ 0.015°
Lc 300 mg 0.386+ 0.010¢ 0.530+ 0.015¢ 0.720+ 0.021°

A-E: Different letters in each column indicate statistical differences between doses on different days (p<0.05).
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Table 4. Results of water holding capacity assessment during the study.

Day 0 Day 3 Day 7
Control 0.130+ 0.010¢ 0.150+ 0.030¢¢ 0.190+ 0.013®
Lc 150 mg 0.131+ 0.020¢ 0.170+ 0.033% 0.170+ 0.025%
Lc 300 mg 0.150+ 0.010¢ 0.180+ 0.022% 0.210+ 0.020%°

A-E: Different letters in each column indicate statistical differences between doses on different days (p<0.05)
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Fig 1. Results of meat hardness assessment during the study.
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Table 5. Results of the evaluation of cooking loss during the study period.

Day 0 Day 3 Day 7
Control 22.27+0.47% 23.63+ 0.45" 25.13+ 0.25*
Lc 150 mg 21.67+ 0.55°¢ 23.20+ 0.36% 24.57+0.45%
Lc 300 mg 22.77+0.35%% 23.47+0.31% 25.70+ 0.56°

A-E: Different letters in each column indicate statistical differences between doses on different days (p<0.05).
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L-carnitine is used as a nutritional supplement in animal nutrition to
improve meat quality and reduce fat oxidation. This study was
conducted on male Sangsari lambs with the aim of investigating the
effect of L-carnitine on color characteristics, fat oxidation, tenderness,
and meat cooking loss. The lambs were divided into three groups of
control, 150, and 300 mg L-carnitine per kilogram of diet. The results
showed that the addition of L-carnitine to the diet, especially at the
300 mg level, caused significant changes in meat color parameters;
such that the intensity of yellowness increased and the amount of
redness decreased. These changes are probably due to increased fat
oxidation and changes in muscle protein composition. The group
receiving 300 mg showed the highest level of brightness, which may
be related to a decrease in red pigments and an increase in yellow
pigments. Measurement of malondialdehyde, an indicator of fat
oxidation, showed that L-carnitine significantly reduced fat oxidation,
resulting in improved meat quality and shelf life. L-carnitine
supplementation also temporarily tenderized the meat, but this effect
decreased over time. No significant differences were observed
between groups in terms of cooking loss. Overall, L-carnitine may
improve meat quality, but further studies are needed to confirm the
results.
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Treatment o Type of . Antioxidant
Code Treatment Description Extract Type of Coating Concentration (ppm)
CON Uncoated meat sample None None 0
Meat treated with synthetic

BHT antioxidant (BHT) None None 200

LERE Meat treated with free Geranium None 2000
(non-encapsulated) extract leaf

FFRE Meat treated with free Geranium None 2000
(non-encapsulated) extract flower

MIXL Meat treated with Geranium  Fenugreek se@d gum 2000
nanoencapsulated extract leaf and soy protein isolate

MIXF Meat treated with Geranium  Fenugreek se@d gum 2000
nanoencapsulated extract flower and soy protein isolate
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Table 2. Phenolic and flavonoid compounds

Compounds Leaf(mg/g) Flower (mg/g)
Phenolic compounds
Gallic acid 2.31+0.12° 3.45+0.182
Caffeic acid 1.87+0.10° 2.94+0.152
Chlorogenic acid 1.45+0.08° 2.67+0.122
Ferulic acid 0.98 + 0.05° 1.76 + 0.092
Sinapic acid 0.75 + 0.04° 1.32 £ 0.06*
p-Coumaric acid 0.68 +0.03" 1.21 +0.05%
Flavonoid compounds
Quercetin 3.12+0.16° 5.89 +£0.222
Kaempferol 2.67+0.14° 4.75+0.20°
Isorhamnetin 1.32+£0.07° 2.84+£0.112
Myricetin 1.14 +0.06° 2.15+0.09°
Luteolin 0.92 +0.05° 1.78 £ 0.07*
Apigenin 0.76 £ 0.04° 1.45 £0.06°

Different letters indicate statistically significant differences (p<0.05)

between leaf and flower extracts
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Fig. 1. Changes in the peroxide value and thiobarbituric acid of different mutton samples during storage
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Fig. 2. Changes in the total psychrophilic bacteria and total volatile nitrogen basic of different mutton samples
during storage
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Table 3. Changes in the color index of different mutton samples during storage

Color o mple 0 2 4 6 8 10 12
index
CON  0.3%39.82 0.28%438.53 0.2%+37.18 0.3P2£36.70  0.8%h+36.23 0.2F2£35.69 0.10:+35.54
BHT 024043722  0.3Bi+37.01  0.5%+36.74  0.3P'+36.55 0.4E%436.19 0.3M+35.87 0.200435.46
«  LFRE  042%43922  0.65438.65 0.3%+37.47 04P+37.11 0.3F436.63 04743627 0.360+35.44
= FFRE  024%38.73 0.5h437.55 0.9%£37.11 0.5°1436.83 0.3E2£36.42 0.6"2435.77 0.2643531
MIXL —0.5%¢+38.04 0.4B437.92  0.5%+37.74  0.2D437.49  0.48+37.27 0.2F437.09 0.3%£36.90
MIXF  0.12:38.01  0.5%¢437.74  0.2C+37.49  0.2P%437.27  0.2F437.09 0.57436.84  0.59436.49
CON  0.1%#16.82 0.1B%£16.27 0.1%+15.85 0.3P%14.94 03%+1438 02F:1428 0.45%]13.12
BHT  0.4%%+16.88 0.3B0+16.01  0.1¢%+15.47 0.4Pe14.78  0.1%2£14.52 0341443 0.1%+14.31
.  LFRE 0241675 02P£1624 0.2C+15.68  0.3P:£14.83  0.25+14.66 0.17£14.52 0.39+14.43
®  FFRE  0.1%%16.92 0.1%%%16.32 0.1°9+15.88  0.1°+15.36 0.3%%15.02 0.2F+14.63 0.19+14.45
MIXL 02441673  0.1%%16.64  0.1416.52  0.5°%+16.37 0.3%£16.22 0.27+16.17 0.19+16.03
MIXF 024941677  0.1°°416.70  0.1<+16.43  0.1°416.25 0.1™+16.14 0.1™+16.09 0.15°415.92
CON  0.1°%412.95 0.1+1220 0.1%£11.57 0.3°%10.46 0.3549.63  0.25:9.14  0.49+8.0
BHT  0.4+13.00 0.3Ph+12.17 0.1<%+11.45 0.4P%10.49  0.1%"+9.87  0.3Fi+9.52  0.161+8.87
«  LFRE 0241290 0281234  029%11.76  0.3P£10.68 0.2F2+10.12  0.1749.73  0.39%49.09
©  FFRE  0.1%%13.03  0.13%12.40 0.1%:11.91 0.1°+11.21 0.3%%10.51 0.2F£9.95  0.19:9.25
MIXF 02491288  0.15412.65 0.1%412.39  0.5°%+12.28 0.3%+12.17 0.27+11.97 0.1+11.22
MIXL 0.2°%12.91 0.15%+12.69 0.1<%+1235 0.1P%412.32  0.1412.27 0.1%+12.07 0.17+11.46

Uppercase letters in each row indicate significant statistical differences between days of storage at p<0.05.
Lowercase letters in each column indicate significant statistical differences between samples at p<0.05.
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Fig. 3. Changes in sensory evaluation scores for color, odor, taste, and texture of different mutton meat samples
during the storage
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Table 4. Changes in sensory evaluation scores for overall acceptance of different mutton meat samples during storage

Color

index Sample 0 2 4 6 8 10 12
CON 5+0.042 4.66+0.382  4.16+0.1¢P 3.540.1Pb 2.83+0.3E¢  2.66+0.3F¢  2.33+0.1F¢
BHT 540.042 4.5+0.182 4.0+0.1¢2 3.83+0.1¢¢  3.33+0.3P  3.16+0.3P°  2.83+0.3Fb
LFRE  4.66+0.94  3.83+0.3B>  3.83+0.3Bb%  3.66+0.38 3.33+0.1P> 3.16+0.1°>  2.66+0.3E°
FFRE  4.16+0.14c  3.83+0.1Bb*  3.72+0.3B%  3.66+0.35¢> 3.66+0.1B>  3.5+0.1 3.0+0.30b
MIXL 5+40.042 4.66+0.38%  4.66+0.38C2  4.5+0.1¢ 4.540.1¢¢  433+0.1°*  3.83+0.1%
MIXF 5+40.042 4.83+0.382 4 .83+(0.1B2 4.5+0.1¢ 4.540.1¢¢  433+0.3P2  4.0+0.3F

Uppercase letters in each row indicate significant statistical differences between days of storage at p<0.05.
Lowercase letters in each column indicate significant statistical differences between samples at p<0.05.
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Due to the proven carcinogenic effects of synthetic preservatives,
there has been an increasing focus on finding natural alternatives. In
this study, extracts from Pelargonium graveolens leaves and flowers
were extracted using ultrasound as a natural antioxidant and
antimicrobial compound and nanoencapsulated in fenugreek seed
gum and soy protein isolate coatings. Mutton fillets were treated with
nanoencapsulated and free extracts of Pelargonium leaves and
flowers at a concentration of 2000 ppm and stored at 4°C for 12 days.
A control sample (without preservatives) and a sample containing 100
ppm of the synthetic preservative BHT were included as references.
Results of lipid oxidation tests (peroxide value and thiobarbituric acid
value), psychrotrophic bacterial counts, and total volatile nitrogen
bases measured at 2-day intervals indicated that both free and
nanoencapsulated extracts delayed lipid oxidation reactions and
microbial growth. The lowest oxidative and microbial spoilage levels
were observed in the meat samples treated with nanoencapsulated
extracts. Additionally, these samples achieved higher sensory
evaluation scores throughout the storage period. Considering that the
Pelargonium leaf and flower extracts contain phenolic and flavonoid
compounds, they not only extended the shelf life of lamb meat but
also enhanced its nutritional value. The findings of this research
recommend using nanoencapsulated extracts of Pelargonium flowers
at a concentration of 2000 ppm in fenugreek seed gum and soy protein
isolate walls to enhance the shelf life of mutton meat.
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Tabel 1. Design of research experiments

Run Factor 1 Factor 2 B:Exposure
Voltage (kv) (A) time (minutes) (B)
1 0.5 3
2 0.5 5
3 0.5 7
4 0.7 3
S 0.7 5
6 0.7 7
7 0.9 3
8 0.9 5
? 0.9 7
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Tabel 2. Regression coefficients of physicochemical properties of milk

Source pH Fat Protoein Total DPPH Total
Polyphenol bacterial
Content count
Mo d el AAAAAAAAAAAA s sts s sts ats st
""" 1.57 )05 )36 1082979 ¥¥170.50  **7.54
A k% o o v v o
1.36 18 )6 909561  *¥15120  *¥7.00
B s, b 12 At o, At s ste s, At 1o, ate
#5091 #5004 #0920 141834 ¥¥1930  *%0.54
Std. Dev. 0.076 0.086 0.073 1.47 0.61 0.17
Mean 5.89 4.95 3.86 403.63 21.03 321
C.V.% 1.29 1.74 1.88 036 2.89 5.15
2
R 0.9786 0.9787  0.9868 0.9994 09871 09788
3 2
Adjusted R 0.9714 09716  0.9824 0.9984 09828 09717
Predicted R?
redicted 0.9509 09534  0.9702 0.9952 09734 09516
doa 25 30337 30020 37.418 90.322 38771 28.966
Residual 0.034 0.045 0.032 6.51 222 0.16
Cor
Towp 161 209 239 1083630  172.72 7.70

“*p<0.01, A-DBD-type plasma (Currnet), B-Exposure time
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Tabel 3. Regression coefficients of Color properties of milk

Source | L* | A* | B*
Model ##808.21 #%259.37 **08.23
A **668.24 *#236.00 **88.24
B **139.97 **23.36 **0.98
Std. Dev. 2.56 0.80 0.54
Mean 74.58 2.00 10.94
CV.% 3.43 39.80 4.98
R-Squared 0.9537 0.9856 0.9822
Adj R-Squared 0.9382 0.9808 0.9762
Pred R-Squared 0.9130 0.9710 0.9563
Jdde &35 20.834 35.918 32.581
Residual 39.25 3.79 1.78
Cor Total 847.46 263.16 100.01
“*p<0.01, A-DBD-type plasma (Currnet), B-Exposure time
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This research investigated the impact of cold plasma treatment on the
characteristics of raw sheep's milk. In this study, the effect of cold
plasma was considered at three voltage levels (0.5, 0.7, and 0.9 kV)
and three treatment times (3, 5, and 7 minutes). The physicochemical
properties of raw sheep's milk, including pH, antioxidant activity
(DPPH radical scavenging activity), color indices (L, a, b),
microbiological tests (total bacterial count), protein, and fat, were
examined. Analysis of variance (ANOVA) showed that both voltage
and treatment time significantly affected pH, with an average increase
to 6.82 as voltage and time increased. Antioxidant activity was also
influenced, increasing to 21.03% with increasing voltage and time.
Color indices changed significantly. The lightness index (L) reached
74.58 due to voltage and treatment time, while the redness index (a)
and yellowness index (b) changed to 2.15 and 10.94, respectively.
Additionally, in microbiological tests, the total bacterial count
decreased significantly, indicating a significant improvement in milk
safety. Finally, the examination of protein and fat levels showed that
with increasing voltage and treatment time, protein levels reached
3.86 g/100 mL and fat levels reached 4.53 g/100 mL. These results
indicate that the use of cold plasma can be considered as an effective
method for improving the quality and increasing the nutritional value
of milk in the dairy industry.
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