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Figure 1- fabricated PCB with honeycomb pattern
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Figure 2- setup of the surface dielectric barrier
discharge cold plasma. Source of power (1), plasma
chamber (2), grounded electrode (3), high voltage
electrode (4), dielectric barriers (5), and oil sample (6)
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Table 1- Fatty acid composition of raw soybean oil samples treated with DBD cold plasma over 13 hours

. Time (h)

Fatty acid(%0)
0 1.5 3 5 9 13

C16:0 12.20:0.1% 11.55+0.3 11.6620.1° 12.0120.1°  14.57+0.1° 17.8+0.1°
C18:0 3.76+0.2° 4.31+0.1° 4.55:0.1° 5.81:0.2° 6.69:0.2¢ 7.24+0.2°
C18:1-9t 0.00 0.13:0.05° 0.21:0.03° 0.3:0.05" 0.35:0.05Y  0.45:0.05°
C18:1-9¢c 25.36+0.4° 26.47+0.1° 26.78+0.09" 28.02:0.2°  30.23:0.2%  32.65:0.1°
C18:2-9t,12t 0.00 0.07:0.01° 0.08:0.01° 0.15:0.08°  0.27+0.07" 0.4-0.09°
C18:2-9c,12¢ 51.5:0.6 51.25+0.09" 49.68+0.1° 45.42:0.19  40.38:0.1°  36.04:0.1f
C18:39c,12c,15¢ 7.12:0.8° 6.09:0.1° 5.56:0.2° 5.1:0.2¢ 4.6:0.2° 3.8:0.4
SFAs” 15.96 14.86 16.21 17.82 21.26 26.04
MUFAs™ 25.36 26.6 26.99 28.32 30.58 33.1
PUFAs ™ 58.62 57.41 55.32 50.67 45.25 40.24
Total Trans - 0.2 0.29 0.45 0.62 0.85

Different letters in a row indicate a significant difference (p < 0.05).
#:saturated fatty acids, **: monounsaturated fatty acids, ***: polyunsaturated fatty acids
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Table 3- Physicochemical properties of crude soybean oil samples treated with DBD cold plasma over 13 hours

) ) ) Time(hour)
Physicochemical properties
0 1.5 3 5 9 13
lodine index 129.64+0.6° 127.49:0.6° 123.66:0.8° 116.11:0.9° 107.99:1.1° 100.45+1.2"
Refractive index 1.4672:0.0° 1.4668:0.0° 1.4663:0.0° 1.4655:0.0° 1.4644:0.0° 1.464+0.0°
Carotenoid(ppm) 26.38:0.4°  15.7:0.2°  14.05:0.4°  10.5:0.1  8.75:0.1°  6.32+0.1'
sliding melting point (°C) - 0:0.0? - 1.3:0.6° - 7+0.8°
Peroxide index (meq Oy/kg 0il)  2.4+0.4% - - - - 5.8+0.6

Different letters in a row indicate a significant difference (p < 0.05).
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Table 4- Changes in the amount of tocopherol in crude soybean oil samples treated with DBD cold plasma over 13

hours
Type of tocopherol 5 Time (hour) 13
(ppm) Alpha tocopherol 190.2+2° ND
Gamma tocopherol (ppm) 1026.21+63% 34.7+1.7°
(ppm) Delta tocopherol 381.99+21° 3"+50.67

Different letters in a row indicate a significant difference (p < 0.05).
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Table 5- Changes in sterol content of raw soybean oil samples treated with DBD cold plasma over 13 hours

Type of sterol

Total sterol (ppm)
Campestrol (ppm)
IStigma sterol (ppm)

Betasitosterol (ppm)
Delta 5 ona sterol (ppm)
Delta 7 ona sterol (ppm)
Brassica sterol (ppm)
Delta 7 stigmasterol (ppm)
Delta 5 and 24 Stigma Ostadi Atoll (ppm)
other (ppm)

Time (hour)
0 13

2636.51+73° 2315.86+62°
532.57+25% 407.58+20°
511.21+32% 391.22+20°
1334.86+68° 1315.87+65°

76.45+7° 49.34+45°

31.11+2% 26.11+1°

24.50+1% 19.01+0.9°

67.23+8% 55.20+2%

47.45+1° 42.46+0.8°
11.07+0.7 9.07+0.6°

Different letters in a row indicate a significant difference (p < 0.05).
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Figure 1- The pH of milk dessert samples during storage time (Control (0% Aleo vera gel), T1 (3% Aleo vera gel),
T2 (6% Aleo vera gel) and T3 (9% Aleo vera gel)).
Means with differences small letters in the same sample represent significant differences at days of exams (p<0.05) and
capital letters in the same day indicate significant differences at treatments (p<0.05).
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Figure 2- The syneresis of milk dessert samples during storage time (Control (0% Aleo vera gel), T1 (3% Aleo vera
gel), T2 (6% Aleo vera gel) and T3 (9% Aleo vera gel)).
Means with differences small letters in the same sample represent significant differences at days of exams (p<0.05) and
capital letters in the same day indicate significant differences at treatments (p<0.05).

Ts 9 (Lasd I35 70) To d/ygsdT 5 7%) To dLygpd/ J5 70+ ) S8US) (6 yand yuod (S A5905 Lymmpes piawws (31500 =Y JSWS
(SIS oy Job 43 (195975 7A)

(@) (b)
50000 -
—<—T3
3000 - 2 40000 - [ ——
z A =
£ 2500 - B —-T1
Py
E a 30000 - |W Control
‘-_: 2000 - D = —— Contro
2 1sm0 E 20000 - 4
i =
= 1000 - -
10000 -
500 -
0 . 0
Control T1 T3
Treatments Shear Rate (1/5)

Figure 3- a) The viscosity of milk dessert samples on 20" day of storage (Control (0% Aleo vera gel), T1 (3% Aleo vera
gel), T2 (6% Aleo vera gel) and T3 (9% Aleo vera gel)) b) Flow curves of milk dessert samples.
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Figure 4- a) The G' changes in different frequencies for milk dessert samples on the 20" day of storage (Control (0%
Aleo vera gel), T1 (3% Aleo vera gel), T2 (6% Aleo vera gel) and T3 (9% Aleo vera gel)) b) The G" changes in different

frequencies for milk dessert samples on the 20" day of storage c) The z* changes in different frequencies for milk
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Tablel- L.Plantarum viability of milk dessert samples with different concentrations of Aloe vera gel during 20 days of
storage
Samples Total Phenol Content (mg GAE/g)
Treatments Control T, T, Ts
Day 0 7/692 +0/6 ™2 7/758 + 0/6 A% 7/790 + 0/2 A4 7/95 + 0/2 "¢
Day 10 7/074+0/12 7/414+ 0/15°° 7/514+ 0/23 % 7173 £0/21%°
Day 20 6/649 + 0/72 6/835 0/51 5 6/937+ 0/415° 50+ 0/52 A%7/

a Samples were included Control (0% Aleo vera gel), T1 (3% Aleo vera gel), T2 (6% Aleo vera gel) and T3 (9% Aleo vera

gel)
b Different capital letters indicate significant differences between treatments and control samples (p<0.05), while small letters

indicate significant differences in storage days (p<0.05).
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Figure 5- The sensory evaluation of milk dessert samples on the 20™ day of storage (Control (0% Aleo vera gel), T1
(3% Aleo vera gel), T2 (6% Aleo vera gel) and T3 (9% Aleo vera gel))
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Figure 1- Impact of microwave pretreatment on drying time of orange slices in infrared dryer.
Different letters above the columns indicate significant difference (p<0.05).

Ewgd OSSbs 1 JB Sy GMSSUES (3l 1 929950l Jlod Gy T Y IS
{P<e/+0) Caml lalize glds s i By YL iliseo By >

100 -
90 A
80 A
70 -
60 -
50 A
40 A
30 A
20 -
10 A 2 00 min
0 - T T

Moisture loss (%)

@1lmin A2min %3 min

0 10 20

40 50 60

Drying time (min)

Figure 2- Impact of microwave pretreatment on moisture loss rate of orange slices during drying process in
infrared dryer
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Figure 3- Impact of microwave pretreatment on effective moisture diffusivity coefficient of orange slices in infrared

dryer.

Different letters above the columns indicate significant difference (p<0.05).
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Table 1- The coefficients of Page model for calculating moisture ratio values of orange slices during drying by
infrared dryer

Microwave K nt Sum of squared error  Correlation coefficient Root mean square error
time (SSE) (n (RMSE)
0 min 0.0062  1.4202 0.0058 0.9980 0.0105
1 min 0.0079  1.4393 0.0114 0.9985 0.0153
2 min 0.0093  1.4097 0.0096 0.9986 0.0145
3 min 0.0076  1.4753 0.0092 0.9988 0.0142
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T The coefficients of Page model (MR=exp(-kt"))
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Table 2- The coefficients of Wang and Singh model for calculating moisture ratio values of orange slices during
drying by infrared dryer

Sum of

. . 1 1 Correlation Root mean square error
Microwave time a b squa(rSeSdEe)rror coefficient (r) (RMSE)
0 min -0.0183 0.0000 0.0144 0.9980 0.0160
1 min -0.0235 0.0001 0.0078 0.9990 0.0128
2 min -0.0248 0.0001 0.0058 0.9992 0.0114
3 min -0.0242 0.0001 0.0109 0.9985 0.0154

T The coefficients of Wang and Singh model (MR=1+at-+bt?)
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Table 3- The coefficients of Henderson and Pabis model for calculating moisture ratio values of orange slices during
drying by infrared dryer

Microwave time al KL s?qtrgr(e):; Cor_re_lation Root mean square error
error (SSE) coefficient (r) (RMSE)
0 min 1.0987 0.0294 0.0765 0.9893 0.0384
1 min 1.1030 0.0376 0.1031 0.9866 0.0465
2 min 1.0977 0.0391 0.0847 0.9881 0.0433
3 min 1.1110 0.0398 0.1063 0.9856 0.0487

T The coefficients of Henderson and Pabis model (MR=aexp(-kt))
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Table 4- The coefficients of Approximation of diffusion model for calculating moisture ratio values of orange slices
during drying by infrared dryer

Sum of Correlation Root mean square
Microwave time al k! b! squared Fficiont RM%E
error (SSE) coefficient (r) error ( )
0 min -9.9827 0.0598 0.8929 0.0077 0.9989 0.0120
1 min -21.0033 0.0717 0.9573 0.0168 0.9979 0.0187
2 min -13.2233 0.0748 0.9370 0.0131 0.9982 0.0171
3 min -27.9267 0.0768 0.9622 0.0154 0.9979 0.0186

! The coefficients of Approximation of diffusion model (MR=aexp(-kt)+(1-a)exp(-kbt))
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Table 5- The coefficients of Newton model for calculating moisture ratio values of orange slices during drying by
infrared dryer
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Microwave time S SueTrgf' s(ggaEr)ed ngf';'i'g::to(?) Root mean square error (RMSE)
0 min 0.0258 0.1538 0.9783 0.0541
1 min 0.0334 0.5078 0.9772 0.0599
2 min 0.0349 0.1462 0.9793 0.0564
3 min 0.0351 0.1858 0.9747 0.0637

T The coefficients of Newton model (MR=exp(-kt))
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Table 6- The coefficients of Midilli model for calculating moisture ratio values of orange slices during drying by

infrared dryer

Microwave al KL nt bt Sum of squared Correlation Root mean square
time error (SSE) coefficient (r) error (RMSE)
0 min 1.0048 -0.0220 0.9868  -0.0285 0.0018 0.9997 0.0060
1 min 1.0016 -0.0218 0.9557  -0.0339 0.0012 0.9998 0.0049
2 min 1.0070 0.0135 1.1997  -0.0039 0.0007 0.9999 0.0042
3 min 1.0023 -0.0132 1.0619  -0.0237 0.0010 0.9999 0.0048

T The coefficients of Midilli model (MR=aexp(-kt")+bt)
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Figure 4- Impact of microwave pretreatment on shrinkage of dried and rehydrated orange slices.
Different letters above the columns indicate significant difference (p<0.05).
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Figure 5- Impact of microwave pretreatment on color indexes of dried orange slices.
Same letters above the columns indicate no significant difference between means (p>0.05).
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Figure 6- Impact of microwave pretreatment on color indexes of rehydrated orange slices.
Same letters above the columns indicate no significant difference between means (p>0.05).
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Figure 7- Impact of microwave pretreatment on total color difference index of dried and rehydrated orange slices.
Same letters above the columns indicate no significant difference between means (p>0.05).
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Figure 8- Impact of microwave pretreatment on rehydration ratio of dried orange slices by infrared dryer.
Different letters above the columns indicate significant difference (p<0.05).
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Table 1- Effect of encapsulation on antioxidant activity of Froriepia subpinnata extract

Treatments DPPH free radical scavenging (%) p-Carotene/linoleic acid (% inhibition rate)
Extract 500 ppm 60.64+0.56° 55.18+1.18°
Extract 1000 ppm 84.88+0.83" 81.78+1.95°
Encap. Extract 500 ppm 69.51+0.30° 70.93+1.31¢
Encap. Extract 1000 ppm 91.25+1.15° 92.24+1.09°
BHA 90.04+0.44% 89.01+0.39"

Encap. Extract: Encapsulated Extract, BHA: Butylated hydroxyanisol
Different letters in columns indicate the statistically significant differences between treatments (p<0.05)
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Table 2- Average diameter of zone of inhibition of bacterial (mm) against extract of Froriepia subpinnata

G(+) bacteria

G(-) bacteria

Treatments Staphylococcus aureus  Bacillus subtilis  Escherichia coli  Salmonella enterica
Ext.500 ppm 16.92+0.32° 14.10+0.10° 11.83+0.20° 11.88+0.34°
Ext. 1000 ppm 20.69+0.79° 19.06+0.78" 18.08+0.45° 16.32+0.30°
Encap. Ext. 500 ppm 18.56+0.40° 16.21+0.26° 14.74+0.65" 13.79+0.22¢
Encap. Ext. 1000 ppm 26.02+0.52? 22.03+0.43° 20.49+0.51° 19.28+0.28°
T.Cycline 18.11+0.19° 17.27£0.34° 19.45+0.96" 18.13+0.48"

Encap. Ext.: Encapsulated Extract, T.Cycline: Tetracycline

Different letters in columns indicate the statistically significant differences between treatments (p<0.05)
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Table 3 — Means of MIC against pathogens (ppm)

G(+) bacteria

G(-) bacteria

Bacillus subtilis  Escherichia coli  Salmonella enterica

Treatments

Staphylococcus aureus
Ext. 1000 ppm 291.70°
Encap. Ext. 1000 ppm 241.20°

308.30°
250.00°

458.30°
391.70°

416.75°
366.60°

(PPM) 15 lon (55 S ade (MBC) (SwiutS e Jalas yudlie (e - € Jgo
Table 4- Means of MBC against pathogens (ppm)

G(+) bacteria

G(-) bacteria

Treatments
Staphylococcus aureus

Bacillus subtilis  Escherichia coli  Salmonella enterica

508.30°
416.70°

Ext. 1000 ppm
Encap. Ext. 1000 ppm

508.30%
425.00°

625.00°7
558.30°

608.30%
525.00°

Encap. Ext.: Encapsulated Extract

Different letters in columns indicate the statistically significant differences between treatments (p<0.05)
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Figure 1- FT-IR Spectrum of Raw Pomegranate Peel and Modified Pomegranate peel with Sodium Hydroxide.
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Figure 2- Comparison of FTIR Spectroscopy Results for (a) Raw Pomegranate Peel, (b) Washed Pomegranate Peel
Treated with Sodium Hydroxide, and (c) Washed Pomegranate Peel Treated with Sodium Hydroxide Containing
Heavy Metals Chromium and Nickel.
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Figure 3- FE-SEM Images of (a) Raw Pomegranate Peel, (b) Washed Pomegranate Peel Treated with NaOH.
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Table 1- Percentage Composition of Elements in Raw and Washed Pomegranate Peel

Percentage Composition of Elements Carbon % Oxygen % Hydrogen %  Nitrogen %

Raw Pomegranate Peel 49.78 43.99 6.01 0.216
NaOH Washed Pomegranate Peel 50.51 45.39 3.92 0.173
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Table 2- Levels and Ranges of Variables

Levels of Independent Variables

Parameter Symbol  Scale (-20) 1 0 ) (+20)
pH A - 4 5 6 7 8
Time B min 20 40 60 80 100
Temperature C °C 20 275 35 425 50
Adsorbent concentration D g/lit 1 2.5 4 5.5 7

CCD (g bawgi (535 po alals ;3 51,55 (pind g gedaws g4y 50 Jhwo jailo jlear b ol (2 1)b (s i losl - Jgaa
Table 3- Designed Experiments with Four Independent Variables at Five Levels and Six Replicates at Central Point

Using CCD Method

variables Responses
Test number  pH Time  Temperature coAng:ﬁr[lr)aetr;:)n efficiency Ni®* efficiency Cr®

- min °C g/lit % %
1 6 60 20 4 84.94 94.05
2 4 60 35 4 85.1 93.2
3 7 80 425 2.5 65.1 95.3
4 5 80 27.5 2.5 64.1 934
5 6 60 35 4 93.1 94.7
6 7 40 27.5 55 93.5 87
7 6 60 35 5 96.5 96
8 5 40 42.5 2.5 59.82 88.61
9 5 40 27.5 2.5 54.88 88.1
10 6 60 50 4 88.3 93.21
11 5 40 27.5 55 89.1 90
12 7 40 27.5 2.5 55.3 84.01
13 5 80 425 2.5 67.1 91.6
14 6 60 35 4 94.7 95.23
15 6 60 35 4 94.65 95.42
16 6 60 35 4 68.94 95.3
17 5 40 425 55 90.5 86.7
18 7 40 425 2.5 57.8 86
19 7 80 425 55 91.22 82.3
20 8 80 35 4 89.88 91.81
21 6 60 35 4 91.6 94.3
22 7 80 27.5 5.5 89.8 87.1
23 5 80 425 5.5 87.8 79.1
24 6 20 35 4 85.3 91.01
25 6 60 35 1 20.56 73.3
26 7 80 27.5 2.5 65.3 92.4
27 5 80 275 5.5 84.01 82.5
28 7 40 425 5.5 95.1 84.44
29 6 60 35 7 80.1 63.3
30 6 100 35 4 89.1 95.7
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Table 4- Table of main bands in the pomegranate peel powder sample

No (Cm™) Peak Index Bond Functional Groups
1 3488 O-H Hydroxylic

2 2934 C-H Alkanes

3 1578 N-O Nitro compounds
4 1426 C-O-H Aldehyd

5 1043 C-Oand C-N Amines

6 1013 C=0 Carbonyl

7 924 C-H Alkenes

8 767 C-Cl Alkyl halides
9 620 C-Cl Alkyl halides
10 1741 C=0 carboxylic

11 1240 Cc-0 Esters

12 953 Cr-O -

13 571 Ni-O -

L oboo idlS o g 4.50/1 B 5 aeld] sus
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P s yog e Bli8l oM jeb 4yl S
e Rl L Lol 398 0 S e alj8l sl L
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Figure 4- Three-dimensional and Two-dimensional Interaction of Duration-pH on Ni?* Removal.
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Figure 5- Three-dimensional and Two-dimensional Interaction of Temperature-pH on Ni** Removal.
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Figure 6- Three-dimensional and Two-dimensional Interaction of Adsorbent-pH on Ni?* Removal.
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Figure 7- Three-dimensional and Two-dimensional Interaction of Temperature-Duration on Ni** Removal.
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Figure 8- Three-dimensional and Two-dimensional Interaction of Adsorbent-Duration on Ni** Removal.
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Figure 9- Three-dimensional and Two-dimensional Interaction of Adsorbent-Temperature on Ni** Removal.
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Figure 11- Three-dimensional and Two-dimensional Interaction of Temperature-pH on Cr® Removal.
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Figure 12- Three-dimensional and Two-dimensional Interaction of Adsorbent-pH on Cr®* Removal.
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Figure 13- Three-dimensional and Two-dimensional Interaction of Temperature-Duration on Cr®* Removal.
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Figure 14- Three-dimensional and Two-dimensional Interaction of Adsorbent-Duration on Cr®* Removal.
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Figure 15- Three-dimensional and Two-dimensional Interaction of Adsorbent-temperature on Cr®* Removal.
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Table 5- Ranges and Importance of Each Parameter for Optimization

variables goal lower limit upper limit  importance
pH minimize 4 7 3
Time is inrange 40 80 3
Temperature minimize 27/5 42/5 3
NPs Dosage is inrange 2/5 5/5 3

responses goal lower limit upper limit  importance
Efficiency Ni2+ maximize 20.56 96.6 5
Efficiency Cr6+ maximize 63.3 96 5

O ST (2523 513310 13 g (o g gl -1 Jg
Table 6- Optimization Results Using Design Expert Software

No. pH Time Temperature

adsorbent amount  Ni** Cr® utility

1 4 548 21.5

3.7 76.2 94.67 0.886

b e 1 Jols (0,08 @ls -V Jgoa
Table 7- Experimental Results Obtained from Optimization

No. pH Time Temperature Amount of adsorbents Ni2+ Cr6+

1 4 548 21.5
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Introduction: Water pollution with toxic heavy metals due to industrial wastewater discharge
is a global environmental issue. The removal of heavy metals from industrial effluents is a
significant concern in the field of water pollution and a serious challenge in reducing water
quality. Multiple metals such as nickel, cadmium, chromium, cobalt, copper, lead, mercury,
and zinc are notably toxic. The aim of this study is to investigate the impact of pomegranate
peel as a cost-effective adsorbent in removing nickel and chromium metals.

Materials and Methods: Pomegranate peels were initially treated with a 0.1 N sulfuric acid
solution, and their adsorption capacity was examined. The effect of sulfuric acid on the
adsorbent was assessed using CHN, FT-IR, and SEM techniques.

Results: The results indicated that the modification of the adsorbent with sulfuric acid was
effective in removing chromium and nickel ions from industrial wastewater. Adsorption
experiments were carried out at various adsorbent concentrations, times, temperatures, and pH
levels. Data analysis revealed that the optimal conditions for nickel ions (Il) are at
concentration of 4.5 g/L of the adsorbent, pH of 6, temperature of 308.15 K, and time of 60
minutes. The optimal conditions for chromium ions (V1) are at concentration of 4 g/L of the
adsorbent, pH of 5.5, temperature of 300.65 K, and time of 100 minutes.

Conclusion: The results obtained indicated that the application of this adsorbent for the
removal of nickel and chromium in industrial wastewater is a promising and environmentally
friendly approach.

Keywords: Adsorption, Heavy Metals, Pollution, Pomegranate Peel, Wastewater.
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Abstract

Introduction: Nowadays, the health effects of dietary fiber are very much considered.
Dietary fiber is found in foods such as fruits, vegetables, and grains and is low in calories and
fat.

Materials and Methods: In this review article, the types of fiber, their therapeutic properties,
and their modification methods have been investigated.

Results: Fiber is a carbohydrate that cannot be broken down in the body and is not digested
by enzymes in the digestive system. Fibers include cellulose, hemicellulose, gum, pectic
substances, and lignin, which due to their glucose absorption capacity, cholesterol absorption
capacity, oil storage capacity, and very low calories are used to reduce and treat diseases such
as obesity, diabetes, various cancers, intestinal diseases, and cardiovascular diseases. They're
effective. Many food industry wastes such as fruit pomace, date kernels and cereal bran are
important sources of dietary fiber that can be used as prebiotics for the growth and
proliferation of beneficial intestinal bacteria. Based on physical properties, fibers are divided
into two categories, soluble and insoluble in water. Insoluble fibers are not used due to their
unpleasant taste and poor performance, which are converted into soluble fiber by methods
such as physical, chemical, enzymatic and combined modification. Due to low cost, short
time, simple operation and no production of toxic waste, the physical method is the most
widely used.

Conclusion: Due to the ability of fiber to improve taste, texture, sensory, rheological
properties and create consistency, their use in the production of food products has received a
lot of attention.

Keywords: Cancer Reduction, Carbohydrate, Diabetes, Dietary Fiber, Prebiotic.
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Abstract

Introduction: In recent years, the use of encapsulation has been associated with promising
results to preserve and increase the biological effects of the active compounds of plant
extracts. The present study was conducted to address the antioxidant and antibacterial
properties of the maltodextrin-whey concentrate based on encapsulation of Froriepia
subpinnata hydroalcoholic extract.

Materials and Methods: Froriepia subpinnata was extracted by ultrasonic method. Its
antioxidant and antibacterial activities were evaluated and compared at 500 and 1000 ppm
concentrations.

Results: The particle size of the encapsulated extract and the encapsulation efficiency
measured 169.89 nm and 65.25% respectively. The encapsulated extract had significantly
higher activity of DPPH free radical inhibition (91.25%) and beta-carotene (92.24%) than
other treatments at 1000 ppm (P<0.05). In addition, the inhibition zones of Gram-positive
bacteria, Staphylococcus aureus and Bacillus cereus (26.02 and 22.03 mm respectively) and
Gram-negative bacteria, Escherichia coli and Salmonella enterica (20.49 and 19.38 mm
respectively) in 1000 ppm encapsulated extract were more than others (P<0.05).

Conclusion: The results showed that the maltodextrin-whey concentrate, based on
encapsulation significantly improved the antioxidant and antibacterial properties of Froriepia
subpinnata extract. Therefore, it is possible to use 1000 ppm of encapsulated Froriepia
subpinnata extract as a suitable alternative for synthetic antibiotics and antioxidants.

Keywords: Antioxidant, Bactrial Inhibition Zone, Bioactive Compounds, Froriepia
subpinnata, Encapsulation.
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Abstract

Introduction: Microwave heating is a form of dielectric heating by which it is possible
generate heat in materials of low electrical conductivity by an applied high-frequency electric
field. Drying by the use of infrared radiation is a method that offers lower energy loss as
compared to the convective drying, since the energy in an electromagnetic wave is directly
absorbed by the product.

Materials and Methods: In order to apply microwave pretreatment, the oranges were placed
in the microwave for 0, 1, 2, and 3 min, and after the treatment, slices with a thickness of 0.5
cm were prepared from the oranges and, then the slices were dried using an infrared lamp
with a power of 250 W. In this research, the effect of microwave pretreatment on mass
transfer rate, effective moisture diffusivity coefficient, shrinkage, color indexes, and
rehydration of orange slices dried by infrared method was investigated and its drying Kinetics
was modeled.

Results: By increasing the microwave treatment time from 0 to 3 minutes, the effective
moisture diffusivity coefficient was increased. Kinetic modeling results of the experimental
data of drying orange slices showed that the best model for this process with the highest fit,
the highest value of correlation coefficient, and the lowest error is Midilli's model. The
application of microwave had a significant effect on the change of surface shrinkage of dried
and rehydrated orange slices (p<0.05) and application of this pretreatment reduced the surface
shrinkage of the product. Application of microwave had no significant effect on the change of
color indexes (yellowness, redness, lightness, and total color change) of dried and rehydrated
orange slices (p>0.05). By increasing the microwave treatment time from 0 to 3 min, the
average rehydration of dried orange slices in the infrared dryer increased from 154.25% to
212.85%.

Conclusion: In general, the use of microwave pretreatment before drying orange slices due to
increasing mass transfer rate, reducing surface shrinkage, and increasing rehydration, is
recommended.

Keywords: Color Indexes, Infrared, Midilli Model, Rehydration, Shrinkage.
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Abstract

Introduction: This research was carried out with the aim of investigating the possibility of
producing functional milk dessert containing Aloe vera gel with acceptable physicochemical,
rheological and sensory properties.

Materials and Methods: Aloe vera gel was used at four levels of 0, 3%, 6% and 9% for the
production of milk dessert, and its physicochemical properties (pH, syneresis and viscosity),
rheological properties (dynamic oscillation test), the sensory and survival characteristics of
Lactobacillus plantarum bacteria during 20 days of storage were investigated.

Results The results showed that the addition of Aloe vera gel decreased the pH of milk
dessert samples. The maximum stability of milk dessert samples was observed in sample T3
which contained 9% Aloe vera gel. The results showed that in all samples, the viscosity
increased significantly with increasing Aloe vera gel concentration (p<0.05). The addition of
Aloe vera gel significantly increased the survival rate of Lactobacillus plantarum in the
treatment samples (p<0.05). In the evaluation of the rheological properties of the milk dessert,
it was found that the storage modulus (G"), viscous modulus (G") increased and the complex
viscosity (%) decreased with the increase in Aloe vera gel concentration. In the sensory
evaluation, it was found that, the highest overall acceptance score belonged to the T2
treatment (6% Aloe vera gel). It seems that the reduction of phase separation in the T,
treatment and its higher viscosity compared to other samples have been effective in increasing
its acceptability. While in T3 treatment, further decrease in pH and increase in viscosity had a
negative effect on the acceptability of the product from the point of view of the panelists.
Conclusion: The result of this research work indicated that the addition of 6% Aloe vera gel
to milk dessert reduced syneresis, increased viscosity and improved the survival of
Lactobacillus plantarum bacteria, and obtained highest acceptability regarding sensory
evaluation.
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Abstract

Introduction: Due to the high content of unsaturated fatty acids in soybean oil, the possibility
of oxidation occurrence in this product is high and its application in the food industry is
limited. Therefore, in order to increase the oxidative stability and extend the applications of
soybean oil, various modification processes have been investigated. Among modification
processes, the hydrogenation process using the cold plasma technology has been considered
to produce the partially hydrogenated oil with very low trans fatty acids.

Materials and Methods: this research evaluated the effect of surface dielectric barrier
discharge cold plasma on physicochemical properties of soybean oil at 15 kV voltage and
50% hydrogen- 50% nitrogen gas composition for 13-hour treatment. The samples were taken
at certain intervals to measure the fatty acid composition, iodine value, refractive index,
carotenoid content, melting point, peroxide value, tocopherol, and sterol contents during
treatment.

Results: After 13-h treatment, the results showed a decrease in unsaturated fatty acids from
58.62% to 40.24%, carotenoid contents from 26.38 to 6.32 ppm, refractive index from 1.4672
to 1.4400, iodine value from 129.64 to 100.45 and total sterol content from 2636.51 to
2315.86 ppm and an increase in peroxide value from 2.4 to 5.8 meq O2/kg oil and melting
point of 7°C (p<0.05). In addition, the content of trans fatty acids was detected in very small
content (0.85%).

Conclusion: According to the obtained results, surface dielectric barrier discharge cold
plasma treatment can be used as a new technology for the hydrogenation and probably
bleaching of oils.

Keywords: Cold Plasma, Hydrogenation, Physicochemical Properties, Soybean Oil, Trans
Fatty Acid.
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