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Fig 1- Changes in the thickness of
chicken pieces with reheating time

at150c
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Significance at the 95% level (P<0.05)

Fig 1- Changes in the thickness of
chicken pieces with reheating time at 150
°C
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Fig 2- Changes in the thickness of
chicken pieces with reheating

time at 230 c
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Fig 2- Changes in the thickness of
chicken pieces with reheating time at 230

°C
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Fig 3- Changes in the thickness of
chicken pieces with loss reheating
at 150 c

£

8 1/06 a

o 0/97 b

w

S 0/88 c
(@]

£ 0/79 i
3 0/7

4 1/5 2 2/5

Significance at the 95% level (P<0.05)

Fig 3- Changes in the thickness of
chicken pieces with reheating loss at
150 °C
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Reheating loss present

Fig 4- Changes in the thickness of
chicken pieces with loss reheating
at 230 c
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Fig 4- Changes in the thickness of
chicken pieces with reheating loss at 230
°C
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Fig 5- Changes in the thickness of
chicken pieces with moisture
content at 150 ¢
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Fig 5- Changes in the thickness of
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Fig 9- Changes in the thickness of
chicken pieces with acidity at 150 ¢
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The process of reheating food for consumption has gained particular
attention in meal preparation, as it significantly affects food quality and
structure. According to the US Food and Drug Administration (2013), the
internal temperature of reheated food should reach 74 degrees Celsius for
safety. Due to the limited time available for reheating food during flights by
flight crew personnel, failure to meet this standard pose safety hazards and
diminishes food quality and sensory properties. This study examines the
effects of pH, acidity, moisture content, reheating time, and reheating
temperature on the sensory evaluation of chicken kebabs, focusing on
different piece thicknesses (1.5, 2, and 2.5 cm) and reheating temperatures
(150 and 230 °C). Results indicate that increasing the thickness of chicken
pieces and reheating temperature from 150 to 230 °C extended the reheating
time, which did not exceed the standard limit of 2 hours; the maximum
reheating time recorded was 18.58 minutes for 2.5 cm thick pieces at 150 °C.
Additionally, as thickness and reheating temperature increased, surface
moisture decreased, leading to greater degradation of taste characteristics
and lower acceptability. The highest sensory evaluation score of 8.38 was
achieved with 1.5 cm thick pieces reheated at 150 °C. Notably, pH values
increased with thickness, peaking at 2.5 cm and 230 °C, while acidity
decreased, with the lowest value observed at 2.5 cm and 230 °C (1.51%).
Moisture content varied, with the highest value of 38.04% at 2.5 cm
thickness and 230 °C, compared to the lowest of 34.36% at 150 °C.
Furthermore, results demonstrated that as the thickness of chicken pieces
increased, heat loss decreased, with the highest value of 0.968 recorded at
150 °C
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Table 1. Factor loadings and T-value for questions (confirmatory factor analysis)

Questions Fact_or T-value Questions Fact_or T-value
loading loading

1. Attitude 8. Perceived risk

Pleasure feeling 0.31 6.23 Harmful to health 0.35 6.76

Good feeling 0.45 7.96 It cannot guarantee health 0.49 8.34

bad feeling 0.29 5.82 Its ability to maintain health is less 034 6.55
than expected

2.Packaging 9. Perceived behavior control

Enter the expiration date 0.74 14.53 | will definitely buy 0.67 11.38

Design and color 0.29 5.79 I will probably buy 0.71 14.23

Size and weight 0.65 10.87 | have to buy 0.42 7.66

Brand 0.58 10.12  10. Place

3. Brand Fish market 0.55 9.82

Famous brand 0.71 14.18  Protein food supply stores 0.48 8.31

New brand 0.83 16.29  Online shop 0.69 11.49

Not important 0.43 7.88  Hypermarket 0.91 21.16

4. Quality 10. Price

Texture Color 0.56 9.98  Expensive 0.29 5.69

Smell 0.85 17.73  Cheap 0.38 7.65

Taste 0.28 5.26 Average 0.36 7.54

Texture 0.29 5.81 11. Advertising & Education

Type of processing 0.47 8.11 It is effective through the media 0.43 7.91

5. Subjective norms It is efft_ectlve in school and 057 9.99
university.

People's opinion 0.34 6.49 Not important 0.39 7.12

Family's opinion 0.63 10.35  11. Intention

Expert's opinion 0.94 23.46 | wantto eat 0.45 7.94

Seller's opinion 0.37 6.84 | have aplanto eat 0.45 7.96

6. Perceived usefulness Try to eat 0.73 14.33

More nutritional value than other 0.81 16.99 . .

foods 12. Final behavior

More affordable than other food 0.75 15.43  One to three cans per year 0.31 6.24

Preventing diseases and 0.33 6.41  Four to six cans per year 0.68 11.25

maintaining health

2 - Validity 1 - Reliability
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7. Income Seven to nine cans per year 0.35 7.41
More than the purchase limit 0.27 4.89  Tento twelve cans per year 0.75 15.61
Less than purchase limit 0.29 5.86 More than twelve cans per year 0.84 17.42
proportional to the purchase limit 0.61 9.97
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Table 2. Hypothesis of research

Number Hypothesis

1 The brand of canned tuna has a significant effect on citizens' attitudes toward buy and consumption.

2 The quality of canned tuna has a significant effect on citizens' attitudes toward buy and consumption.

3 The packaging specification of canned tuna has a significant effect on citizens' attitudes toward buy and
consumption.

4 Perceived usefulness has a significant effect on citizens' mental norms.

5 Income of citizens has a significant effect on citizens' mental norms.

6 Perceived risk has a significant effect on citizens' mental norms.

7 Price has a significant effect on citizens' perceived behavior control.

8 Advertising and education has a significant effect on citizens' perceived behavior control.

9 Shopping place has a significant effect on citizens' perceived behavior control.

10 Attitude of citizens towards canned tuna has a significant effect on intention to buy and consumption.

11 Mental norms has a significant effect on intention to buy and consumption of canned tuna.

12 Perceived behavior control has a significant effect on intention to buy and consumption of canned tuna.

13 The intention to buy and consumption of canned tuna has a significant effect on citizens' final behavior
(buy and consumption of canned tuna).

14 Perceived behavior control has a significant effect on citizens' final behavior (buy and consumption of

canned tuna).

Packaging
specifications

Percerved
usefulness
Mental norms

Income Intention

perceived risk

o Perceived Buy &

Shopping place

w
E

Fig 1. Diagram of conceptual model of research
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Table 3. Statistical society of research

City Population size Percentage of the total population Sample size
Behshar 94702 8.05 48
Sari 347402 29.5 177
Qaemshahr 204953 17.4 104
Amol 237528 20.17 121
Babolsar 59966 5.1 31
Noor 26947 2.28 14
Nowshahr 49403 4.19 25
Chalus 65196 5.53 33
Tonekabon 55434 4.7 28
Ramsar 35997 3.05 19
Total 1177528 100 600

Table 4. Socio-demographic characteristics of the sample (% respondents, n=600)

Characteristics Abundance Characteristics Abundance
Gender Place of birth
Male 59.6 Coastal city 92.4
Female 40.4 Non-coastal city 7.6
Age Household size
<20 years 6.5 Two 9.3
20-35 years 29.1 Three 23.7
35-50 years 52.8 Four 51.9
50-65 years 9.7 Five and more 15.1
65-80 years 1.9 Income (Rials)
Education 100-150 millions 19.2
College education 80.9 150-200 millions 56.8
Diploma & less 19.1 200-250 millions 17.6
Marital Status 250 millions > 6.4
Married 74.6
Single 254
Job
Free 52.5
Employee 21.6
Student 9.1
Unemployed 6.2
Retired 10.6
3- Cochran
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Table 5. Level of consumption of canned tuna in the statistical population

Amount of household purchases

Abundance (%)

One to three cans per year

Four to six cans per year

Seven to nine cans per year
Ten to twelve cans per year
More than twelve cans per year

2.4
12.6
18.2
59.6

7.1
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Table 6. Consumer’s preferences regarding packaging specifications, weight of packaging and
place of purchase of canned tuna

Options Consumer preferences Average rank  Friedman Significance
score level
1 2 3
1. Packaging specifications
Expiration date 66 9.7 304 533 3.85 4
Design and color 321 317 209 153 2.36 2 349.18 0.001
Size (weight) 19.8 241 336 221 3.12 3
Brand 413 345 149 8.9 1.24 1
2. Weight of packaging
100-120g 111 263 415 204 2.96 3
120-150g 292 329 231 148 211 o 35487 0.001
150-180g 53.7 293 162 0.8 1.42 1
More than 180g 6 11.2 191 635 3.75 4
3. Place of purchase
Protein food supply stores 10.7 248 429 2038 3.11 3
Hypermarkets 499 332 156 11 144 1 36l 0.001
Online shop 328 296 231 143 2.39 2
Fish market 6.3 124 178 634 3.85 4
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Brand 0.52 (8.91)

Packaging
specifications

Percerved

usefulness 056(927)

Income

0.43 (7.88)
0.01 (0.35)*

Percetved risk

Advertising &

6
|

Mental norms

029 (5.47) m
0.17 (2.34)

0.47 (8.23)

0.21 (4.98)

0.33 (6.74)

Chi-square:1192.61
Degree of freedom:592
P value: 0.000

RMSEA: 0.041

* : Non sigmificant at 5%

Intention

0.76 (12.85)

Education

Shopping place

0.24 (5.18)

041 (7.34)
032 (629) (5:42) Consumption

kil

Figure 2. Running of the research model in two standard and significant modes
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Table 7. The measurement of model goodness of fit index (GOFI)

Fit Index Result The Fit Criteria Model Evalution
Chi-Square/Df 2.01 Chi-Square/Df <5 Good Fit
RMSEA 0.041 RMSEA <0.08 Good Fit
CFI 0.97 CFI1>0.90 Good Fit
GFI 0.94 GFI > 0.90 Good Fit
AGFI 0.94 AGFI1>0.90 Good Fit
IFI 0.98 IFI1 > 0.90 Good Fit
NFI 0.92 NFI> 0.90 Good Fit
NNFI 0.91 NNFI > 0.90 Good Fit
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ARTICLE INFO ABSTRACT

The purpose of this research was to study the buying and consumption pattern of

. . : canned tuna in Mazandaran province using the theory of planned behavior. For this
Artl?le History: purpose, after determining tphe research I?ypotheses),/a SFL)Jitable questionnaire was
Received:2024/6/30 designed and completed by the statistical community. The statistical population of
Accepted:2024/9/18 the research was the entire Mazandaran province that 10 cities were randomly
selected for field study with a sample size of 600 people. In order to test the
hypotheses and examine the intensity of the relationship between their items, an
appropriate conceptual model was designed and analyzed using Lisrel software (the

Keywords: structural equation modeling method). According to the findings, about 60% of the
households of the statistical population bought and consumed 10 to 12 cans of canned

Marine products, tuna every year. Brand, size 150 to 180 grams, as well as hypermarkets were among
. the first priorities of the statistical community regarding the three indicators of

Theory of planned behavior, packaging characteristics, size and shopping places. The results of running the
Packaging research conc_eptual m_ode_l _in two modes, standa_rd and_ significan'g, sh_owed that only
' the hypothesis of a significant effect of perceived risk on subjective norms was

Brand, rejected and other hypotheses were confirmed. According to the results, among the
three variables of brand, quality and packaging specifications, canned tuna brand had

Mazandaran the greatest effect on buyers' attitudes with an impact factor of 0.52. In the following,

it was found that the effect of perceived usefulness on subjective norms (0.56) is more

than income (0.43). According to the findings, the price of canned tuna with an effect

10.22034/FSCT.22.158.15. coefficient of 0.41, advertising and education variable with an effect coefficient of

0.32, and shopping places variable with an effect coefficient of 0.24 were

*Corresponding Author E- significantly effective on the perceived behavior control element. Among the attitude,

soheylreyhani@gmail.com subjective norms and perceived behavior control elements, the most effective element

on the decision to buy and consume canned tuna was attitude (with an effect

coefficient of 0.47). The output of such studies will be of great help to the officials

related to fisheries economy and community health, respectively, in determining
appropriate strategies to increase productivity and maintain population health.
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Fig 1- The procedure of chickpea protein isolate extraction
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Table 1. The real and coded values of independent variables for experimental design

Factor Name Minimum Maximum Coded Low Coded High Mean Std. Dev.
A Time 20.00 60.00 -1+ 20.00 +1«< 60.00 40.00 15.76
B Temperature 4.00 35.00 -1-400 +1+- 3500 19.70 1221
C pH 8.50 10.00 -1-850 +1-10.00 9.25 0.5909
D Water/meal ratio  10.00 15.00 -1 10.00 +1+15.00 1250 1.97
Sy oeslial 3550 Jitee la e pslie (V) Jsder
A
Table 2. Experimental design of variables and the test results of responses
Fa(itor Factor 2 Fa%tor Eactor 4 Resplonse Resgonse Response 3
. Foam
. B:Tempe D:Water/ Foaming  stability Foam
Ru A:Time o . meal . .
Std n (min) rature( C:pH ratio(ml/ capacity( 1 stability 2
C) ml) (ml/30mi  (ml/180min)
9) n)
10 1 60 4 8.5 15 90 60 55
16 2 60 35 10 15 75 50 40
3 3 20 35 8.5 10 80 55 45
12 4 60 35 8.5 15 85 55 50
15 5 20 35 10 15 40 40 35
28 6 40 20 9.25 12.5 60 45 35
26 7 40 20 9.25 12.5 70 48 40
2 8 60 4 8.5 10 90 60 55
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17 9 20 20 9.25 12.5 42 40 35
20 10 40 35 9.25 12.5 80 55 45
14 11 60 4 10 15 85 55 50
5 12 20 4 10 10 38 38 35
19 13 40 4 9.25 12.5 70 48 38
13 14 20 4 10 15 38 38 35
8 15 60 35 10 10 75 50 40
9 16 20 4 8.5 15 80 55 40
29 17 40 20 9.25 12.5 60 45 35
7 18 20 35 10 10 38 38 35
21 19 40 20 8.5 12.5 85 55 50
22 20 40 20 10 12.5 50 40 35
6 21 60 4 10 10 85 55 50
4 22 60 35 8.5 10 85 55 50
1 23 20 4 8.5 10 80 55 50
24 24 40 20 9.25 15 60 45 35
25 25 40 20 9.25 12.5 60 45 35
23 26 40 20 9.25 10 60 45 35
30 27 40 20 9.25 12.5 60 45 35
11 28 20 35 8.5 15 80 55 45
18 29 60 20 9.25 125 60 45 35
27 30 40 20 9.25 12.5 60 45 35
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Table3. Variance analysis of the effect of independent variables on the foam formation capacity of
chickpea protein at zero moment

Source Sum of Squares  df Mean F- p-value
Square value
Model 7979/35 14 569/95 35/09 < significant
0.0001
A-Time 2547127 1 2547/27  156/84 <
0.0001
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B-Temperature 18/00 1 18/00 1/11  0/3091

C-pH 2963/60 1 2963/60  182/47 <
0.0001

D-Water/meal ra 0/2204 1 0/2204 0/0136  0/9088

AB 64/74 1 64/74 3/99  0/0644

AC 1156/00 1 1156/00 71/18 <
0.0001

AD 0/2500 1 0/2500 0/0154  0/9029

BC 4/31 1 4/31 0/2651  0/6141

BD 0/2482 1 0/2482  0/0153  0/9033

CD 0/2500 1 0/2500 0/0154  0/9029

A? 250/08 1 250/08 15/40  0/0014

B2 518/18 1 518/18 31/90 <
0.0001

C? 115/45 1 115/45 7/11  0/0176

D2 176 1 1/76  0/1085  0/7465

Residual 243/62 15 16/24

Lack of Fit 160/29 10 16/03 0/9617  0/5542 not

significant

Pure Error 83/33 5 16/67

Cor Total 8222/97 29

Std. Dev.  4/03 R2 0/9704

Mean 67/37 Adjusted R? 0/9427

CV.% 5/98 Predicted R? 0/8988

Adeq Precision 18/5777
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Fig. 2. The interaction of time and pH (a), temperature and pH (b), temperature and time (b) on
the foam formation capacity of chickpea protein at zero moment
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Tabled. Variance analysis of the effect of independent variables on the stability of chickpea
protein foam 30 minutes after foam formation

Source Sum of Squares  df Mean F- p-value
Square value
Model 1277/15 14 91/22 22/99 < significant
0.0001
A-Time 280/75 1 280/75 70/75 <
0.0001
B-Temperature 6/72 1 6/72 1/69  0/2127
C-pH 566/80 1 566/80 142/84 <
0.0001
D-Water/meal ra 0/2204 1 0/2204 0/0556  0/8169
AB 3050 1 30/50 7/69  0/0142
AC 132/25 1 132/25 33/33 <
0.0001
AD 0/2500 1 0/2500 0/0630  0/8052
BC 0/2204 1 0/2204 0/0556  0/8169
BD 0/2482 1 0/2482 0/0625  0/8059
CD 0/2500 1 0/2500 0/0630  0/8052
A? 19/66 1 19/66 4/95  0/0418
B2 100/41 1 100/41 25/31  0/0001
Cc2 13/07 1 13/07 3/29  0/0896
D2 0/1677 1 0/1677 0/0423  0/8399
Residual 59/52 15 3/97
Lack of Fit 52/02 10 5/20 3/47  0/0912 not
significant
Pure Error 7/50 5 1/50
Cor Total 1336/67 29
Std. Dev.  1/99 R2 0/9555
Mean 48/67 Adjusted R? 0/9139
CV.% 4/09 Predicted R2 0/8217
Adeq Precision 16/0575
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Fig. 3. The interaction of time and pH (a), time and temperature (b), pH and temperature (c) on the
stability of chickpea protein foam 30 minutes after foam formation
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Table5. Variance analysis of the effect of independent variables on the stability of chickpea
protein foam 180 minutes after foam formation

Source Sum of Squares  df Mean F- p-value
Square value
Model 1287/11 14 91/94 8/86 < significant
0.0001
A-Time 273/17 1 273/17 26/34  0/0001
B-Temperature 29/39 1 29/39 2/83  0/1130
C-pH 401/00 1 401/00 38/66 <
0.0001
D-Water/meal ra 5/60 1 5/60 0/5399  0/4738
AB 57/19 1 57/19 5/51  0/0330
AC 6/25 1 6/25 0/6026  0/4497
AD 6/25 1 6/25 0/6026  0/4497
BC 6/48 1 6/48 0/6243  0/4418
BD 6/29 1 6/29 0/6068  0/4481
CD 6/25 1 6/25 0/6026  0/4497
A? 530 1 5/30 0/5107  0/4858
B2 65/52 1 65/52 6/32  0/0239
C2 95/47 1 95/47 9/20  0/0084
D2 530 1 5/30 0/5107  0/4858
Residual 155/59 15 10/37
Lack of Fit 134/75 10 13/48 3/23  0/1036 not
significant
Pure Error 20/83 5 4/17
Cor Total 1442/70 29
Std. Dev.  3/22 R2 0/8922
Mean 41/10 Adjusted R? 0/7915
CV.% 7/84 Predicted R? 0/4880
Adeq Precision 11/0888
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Fig. 4. The interaction of time and pH (a), time and temperature (b), the pH and temperature (c) on
the stability of chickpea protein foam 180 minutes after foam formation

el s gl sl il o gleane ¢l Dl S
aary bodas e LU 1) 1SS aw o ol el 0se3]
ot | T-student o pes7 51 Jols e 5 (V) Jsd
SIS olgly Bl ph 5 ol plxl B UNPTSRER

Al e dde Csls 235 Sy oS 358 sad sdalie

ety ol 55LongrT0

(S s S S ol s S Gl e e
M‘}duﬁi&}ow%ﬂebjwjbg};&mwduw
Ls;ls:m;m: .k_ﬂj.:; (-\) dj..«\}- J\.\IBJ§ )‘J.; J,:S‘JQ- ijl}- DL

Table 6. Recommended conditions of the software for optimizing the process and the tests performed

Water/ Foamin  Foam Foam
. Tempe g stabilit  stabilit
Time pH meal .
rature . capacit y (30 y(180
ratio . .
y min) min)
Predicte
d. : 54.27 4.055 8.517 10.22 93.22 60.31 55.22
conditio
ns
Experi
ments
54.27 4.055 8.517 10.22  9445.1™ 60+1.4™ 55+1.2™
perform
ed
ns: not significant
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Article History: Chickpea protein is considered a high-quality natural protein and can
Received:2023/9/3 be used as a nutrient or the main ingredient of foods, useful for human
Accepted:2024/8/26 health. In this study, the effect of four independent variables

including time (20-60) minutes , temperature (4-35) degrees of
Celsius, pH (8.50-10) and solid to solvent ratio of (1:10 — 1:15) was
investigated on the optimization of the physicochemical properties of
Optimization, Anna variety chickpea protein, and its functional properties, including
foam formation capacity and stability (in 30 and 180 minutes). For
this purpose, 30 standard runs were performed using the response
Chickpea protein, surface method, central composite design including 6 repetitions at
the central points. The maximum foam formation capacity and
stability was obtained with optimal conditions of temperature of 4.055
°C, time of 54.27 min, pH value of 8.517 and solvent to solid ratio of
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10.22034/FSCT.22.158.31. 1:10.220. The highest foam stability was observed after 40 minutes,
*Corresponding Author E- at pH equal to 8.5. The results of this research showed that the
n.zamindar@khuisf.ac.ir chickpea protein of Ana variety could be used as part of food

formulation, which increases the nutritional value and functional
characteristics of the product.
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Table (1) Analysis of variance of Escherichia coli survivors

Sources of changes Degrees of freedom

average of squares

48°C 55°C 62°C
Time 0.374™ 0.83" 25.32"
Method 0.021 " 0.042° 177"
The interaction of 0.008 ™ 0.072 ™ 030"
time in the method
error 22 0.001 0.01 0.00
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Table (2) Mean comparison of Escherichia coli survivors in conventional and ohmic methods

Temperature 48°C 55°C 62°C
Method
Conventional (water 4.80+0.05° 4,51 +0.06° 2.58 +0.43"
bath)
Ohmic 4,75 +0.06° 4,58 +0.10° 3.03+0.49°
LSD 5% 0.02 0.06 0.03
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Table (3) Come up time for conventional and ohmic methods

Methods 48°C 55°C 62°C
Water bath 120" 146" 218"
Ohmic 0:34" 0':40" 052"
Time difference 0':46" 0':56" 126"
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Figure (1) Mean comparison of Escherichia coli survivors at different times at 48 °C
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Figure (2) Mean comparison of Escherichia coli survivors at different times at 55 °C
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Figure (3) Mean comparison of Escherichia coli survivers at different times at 62 °C

bl G 5&be Sluglie Hlsged Y-t

Oby AU L s gladly s b,
Ls Sl

oSle Slalie s (O 1 (1) Glajlsses

3 Sl Sy 95w LT 8 (6 SU Ol ) sl

AJJA.})‘J).QJJAJJ\ O g [)TJ)ASaJu.Z aJJJT uT r\.@-

57

ol Ol Ul Slas DY Glaglssel 4 ax g L
PG sl basled ad LY Jlezsl e 55 (6515 sma
SoalS (gl S o baeile 3L sl :lJfJLEL.q a3V U Les
a3 Y gles 5o asB Vo 5 VY clasles 5o oS anil
GG A 5 ol oy i w0 ki ol 8 S Sl
Sbgms Nl maw s bjles 4k 4 cd b
WY sles 53 (S s S Olien (0 Pt S 00 Ll e
sl el Ly el eals & B VYe Oley 5 a3

el 4Bl il i8S o S Ol Oley 208



Surviving bacteria (Log10)

e Saatl 3l A asllas

Dl a5 Slady el e

j‘—)Ter'L):"j)}JﬁMAfU\O. j\\" A A X ﬁ)du)MJML&uJﬁ))@U' MJJJML&

5.20

5.00

4.80

4.60

4.40

4.20

4.00

3.80

sl 0 03551 SKeaa] Oly o b oyl 8 sl ax 3 Y 500 A glos aw s

Conventional (D

b b Ohmic
g .
= e
' g
- h
I 30 60 I I 120 I 150 I

) 90
Time (sec)
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Figure (5) Mean comparison of Escherichia coli survivors affected by interaction of time and heating method at

55°C
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Figure (6) Mean comparison of Escherichia coli survivors affected by interaction of time and heating method at

62 °C
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ARTICLE INFO ABSTRACT

Carrot juice has a very short shelf-life after production. Pasteurization
Artic_:le History: is a suitable way to preserve and commercialize this product. In this
Received:2024/4/4 study, an ohmic device was used as a heat source and Escherichia coli

Accepted:2024/9/28 was chosen as an indicator of the effectiveness of bacterial

inactivation for pasteurization. Fresh carrot juice was subjected to 3
temperature levels of 48, 55, and 62°C and 6 time levels of 0, 30, 60,
90, 120, and 150 seconds at a constant voltage of 100 volts under
Inactivation, thermal processing and the number of surviving bacteria was
investigated. . Conventional hot water bath pasteurization was also
performed and compared with the ohmic method, which proved the
greater efficiency of the ohmic method. Ohmic pasteurization not only
Ohmic heating. prevents waste of time and energy but also leads to the inactivation of
bacterial vegetative forms in a very short time at high speed. The
10.22034/FSCT.22.158.50. changes in surviving bacteria with increasing temperature and time
were significant at the 1% probability level using a completely
randomized method. At 62°C, the best result for Escherichia coli was
obtained.
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Although many studies have demonstrated the significance of using natural
plant additives and encapsulating plant extracts in meat products to mitigate
the adverse effects of chemical additives, research in this area remains
limited. Hence, the current study investigated the effects of sour tea extract
(Hibiscus sabdariffa L.) on enhancing the physicochemical and sensory
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characteristics of beef sausage. The study assesed the phenolic content of
hydroalcoholic extract of sour tea using the Folin-Ciocalteu method, as well
as its antioxidant activity via the DPPH assay at concentrations of 500, 1000,
1500, and 2000 ppm of the extract. The characteristics of the capsules
containing this extract, including particle size, zeta potential, efficiency,
solubility, mass density, morphology, and the physicochemical
characteristics of the meat products containing these capsules including the
amount of thiobarbituric acid, color, and sensory attributes were evaluated.
Data analysis was conducted using one-way analysis of variance. The results
indicated that the total phenolic content in sour tea extract was 174.6 mg of

10.22034/FSCT.22.158.63.

*Corresponding Author E-
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gallic acid per gram of extract, and the highest antioxidant activity was
observed at concentrations above 1500 ppm of the extract. The particle size
of the extract ranged from 108.517 to 646.369 micrometers, and
physicochemical parameters such as zeta potential, efficiency, solubility,
mass density, and capsule morphology were within appropriate ranges.
During storage, the amount of thiobarbituric acid compound increased in the
control sample, and this difference was significant compared to the sample
containing 1500 ppm of sour tea extract. Additionally, with increasing
storage time, the L color factor decreased, but sensory evaluation indicated
that the treatments received acceptable scores. Overall, the results of this
study demonstrate that sour tea extract, whether in free form or encapsulated,
can serve as a natural additive to enhance the quality and improve the sensory
properties of beef sausage, potentially replacing chemical preservatives.
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TableY - The effect of the UHT heat treatment process on changes in color indices

Sampling time L*

b* AE

Before UHT treatment 97.86+0.0123%

-1.82+0.00032

7.95+0.0011* -
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After UHT treatment 80.23+0.0113°

-1.2+0.0058°

6.87+0.0014°  6.99+0.0005

The data presented in the table are in the form of mean + standard deviation of two replications. Different letters

indicate a significant difference (p<0.05) in the mean values.
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superscript indicate significant differences in column (P<0.05)
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Figurey -Content of Furosine (milligrams of Furosine per 100 grams of protein) ;Means with different

superscript indicate significant differences in column (P<0.05)
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Ready-to-feed liquid infant formula (LIF) is used for preterm infants when
human milk is unavailable. However, sterilization of liquid infant milk using
ultra-high temperature (UHT) treatment leads to the formation of Maillard
reaction products (MRPs), which may negatively impact the immune system
and kidney development. In this study, infant liquid milk, after being
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prepared at the Pegah Tehran pilot plant, was subjected to UHT treatment
(137°C for 3 seconds). The color indices, nutritional content, and initial
Maillard reaction products were examined before and after the UHT process.
The findings revealed that there were significant differences in the numerical
values of L*, a*, and b* indices before and after thermal processing
(p<0.05). The available lysine content before and after UHT treatment was
2.30+0.23 and 1.43+0.05 % in dry matter, respectively (13.48% reduction).

The amount of Furosine (early-stage indicator) before and after UHT
treatment was reported as 60.64+0.91 and 178.57+1.51 mg per 100 grams of
protein, respectively. Vitamin C levels, another nutritional index, decreased

10.22034/FSCT.22.158.80.
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during the UHT process (before and after UHT treatment were 147.15+0.49
and 128.29+1.65 mg per kilogram, respectively). Overall, while UHT
treatment has benefits for food safety, it significantly reduces the nutritional
value of infant liquid milk through Maillard reaction products.

95



\f,'f,;"{:J_gj_é;VV U;;.NO/\oju;h@\ﬂl&\.l.é@t.p;wl;@

www.fsct.modares.ac.ir ek Colu

S HE S gl = 36 05 428 (sol s gl B 1565 31 S B M 5 (OISl
i;;b_)bu&wf&:yl; REE Q‘}.p) ‘Veie)ﬁ ﬁﬁ-’%"‘\ﬁw@ﬁf
Ozl 0L e dlnl 33T o8l (et O Al 2l mlo 5 psle o S )

Sl 0l ol 51T o&ils (el Ol g5 Al ¢ olE mbo sesle os S -Y
U‘Jil gu\‘).éj ‘;5‘3&"“\ Jbi oK,:.J": sJLo..Ir U‘J-é-? .,\>\j ‘v;m.:) C}.LP oA ls uu_il.)& C:Lwﬂ 9 (3}1& aj; -¥

U‘Jil RIS ka)kw‘ ;ljia&l}\b B9y .l>|) ‘g}'ﬂl'l"; @W}f}lﬁ oj‘)f -¥

AJ.:S.T du&&:ﬂb)\b‘
d}j?‘)_}) JLJ,Z'_.S)J.\.A)}_M‘JS &.‘J& bbﬂ kJJ—a,a-A st.: dw%wﬁ'bo)_}f‘ 4.“.5.06\.& @)U
RGIEW e | P T RS TP [ JET) PRSI SV TR V| Peire PRI RN LIPS POF VERY/Y/0 13l s f b

S S35 b DY paame dydr G0 sV o b (S5l JWis 4 Ol (il ol VETIVIS Ak b

dwd gool 3 13085 51 S g 5 s b ol adllas sl ool 55 5 L | Sas
3 DS 5 il 3l g i il 515 S gl = 36 555 (551
Lﬁf})_}%s)l:}-l_m)} 4.{9}5 &.::Jj.\:j .L;-w‘ba‘;«.h)b‘ L—nﬂﬁ)\ (U"U bﬁ_}.’) Jw

b oy (S d il ST L s 5 g LS 0 (b

(eSS
8558 S5 Ao

cbjj'.é‘ LQL;:J?.Z‘); ‘_U:..Ny)s B (’; /YO Q‘J:A‘U cl.Ar)J}L:S wu@QJ)FTIR ‘fj)‘};‘ts

i 13 Ll < °
M ST 2 U s eslnas il o Ble ol 36 S s Ul oy eslae

- : c. L g B3A gt 5
MJLSLG)U}LMJ)}};JQJFTIRW%LW)J'J‘.}dl_..ub&f.‘fﬁj.kc_u‘

nm o)U_a.‘ L;ubji?_s 6);1.3_]55 C)bb S Lkvj}:.“s)b Lg.:ﬂjaij.)..:_w‘j)b‘ dL:.é

H Jlsbins 5053 oo Uap 5528 50 03580 . odaliie ol 565 L VA/AS 5 W/
PR Slobas Rl 3l s lap5 25 56 02953 Sk ’ DOI:10.22034/FSCT .22.158.99.

2l QLS 1y b (g 5 O 555 a5 5 o508 Ll (an el LalS) s g
Al Al B8 b gas s b s A Ll 5 L asls 2el s tavakolipour@gmail.com
Sl s eaised sl Sl (L 53 S 8 s la ek o5 sls 0L

S ol Lls o (555 5l il SOl el pls 4 slad S50 Ik

skt 4 ool eSS L (i sle gl b ol cslin 1 b g 1 053l (6,50

23S dalg aal b e o Sl sl 5 6 8Lk 25l

99


http://www.fsct.modares.ac.ir/

oo gl 3 1565 51 Sl 5 A 5 e OSl

Q\)lsi“-“jgf'?‘w; = 2

Lol =l 525 a5 (Punica granatum) Ul
slea 5Ol 3 aS 5ol a Jli s Wleea slas S
S 5SS SF s 2 Ghle s e sb e 5 sk
9O Do b Sl sline S C\};l shls
r"‘°l2§¢"l| .::deag;_i.sﬁujf‘““ I s ase s
Fo Ol 55 L S5 oS 0 5 jla Gble o i
b sk ol Sl gl Ol glyls 5 dms e
(55 o Sl 53 Ul o3 (ST a5 s el 3 gk e ey
St Sl 5 J 8 g sl g @l e bl
BLES] [-\] J)‘JA Ve d‘ﬁl DL [0] C/_w\ Y8 . J’:’)ljf
S 51 g 3o S i3S 3 A LB Oler
s Josk QU s s AS 5 s S 2 ol
Shdeoss b Ul can g [o] conl asl il 5l o cois
PR v GOV P K-t I PV
ST T Jalge b i3 L Sl 51 5 ol U g
S e Sl Gy oS Wes S Al i |
a8 e il SV e 51 s Jlad la bl
53 b Gy Sl el enls LS Ll La Sl Y
(W il g1 Bkes) (Sl 55D (g gmme 51 U1 G gy
St Biee SUI 3 3 9m g0 gl ib [0] Sl 2l O
JE gla Sl g e LB gla gl S
sy el Sl gl AT Loas e SIS 1 LU
R { PN WO N ] [T DS PN ] C= 80
6[.%0_5); RGO IS WP I Qw}go}j)jﬂjucéjlé
Sy OO e 5L 53 s se fnS g5 (63 5
A S5 50 055 5 YU O sl 2 el a5 s (5518
b Sl 3l a6 Sl oST 5T e 3 e

2 -Trans

100

aodza—)

Slsn el odle Lalie oS Wilassly )3 Oliises o5 5,4l
35 Gl Kon oS dien il Sl c5s b ik
Al dde e se Sasolons 1 (6Kt 5 oDl Lai
AU LS i Gl Va3 2 s Gl
Sl s e 4 iz Jas e Ll Codls ol
OB s LB b a4 m s a4 e S
M oS S n e S Al D] ol il
Sl 5 Phas conl 0L 035 SalS (sl S
dr 5 bl aas o 53 ol aly s e eslinad el
el il e S s Sl s B e
B Lol e o sladal I losl sl S
Lol ka5 mdse Gla eyl 5 bl 4 &S ]
S oy OBl a0 S s lakisg L S5
A o Yo ()8 05 Sl edon oo 5o il o
D] 2,8 3T il L e 50 S G 3 Y
trans-, cis-9, trans-11 (C9,t11) Ls,asl oro Smls
23 b osb 4 as e s 10,cis-12 (110,¢12)

S 5 (Cale 5 o e B) G slaes gl
IFTails 55y (o 5 58 5 58) QW US s i
G eslaad oMo (K o il oS sl Olis olelas
el 5 S plie sk (Fose B Glags e Olejs
Lo Cowlt ile ilsee i 2edlw Ol 1 Wl e
e 3 Shes Rl s s e (S
oo i al LABL a3 O g5 A5 5 S e plie ¢ a]
ot S s Al S e DS )50 s aaily
Sldlas [E] ol O oo SIS 2l 5 0l us
del g5l 53 2 48 A3 0 O S Slipdos
A golane Hln e S glyls S g
Lo Sl ds Ol ds Lele i10,612-CLA

oledl s Biae COTLIL-CLA a5 ol ool
G B e S PP I PCZ U BN LI

DTl byl el l 53l o o 51 20

1- Cis


https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D9%87%DB%8C%D9%85%D8%A7%D9%84%DB%8C%D8%A7
https://fa.wikipedia.org/wiki/%D9%87%D9%86%D8%AF

\5.'5.&3;)‘9)3 Y 693 JoA aJL«.f:

Qlﬂl L;luﬁéw‘;f_ybkbu

PR CHU g BN U B PR VR PR FPRNCE 4
ol 03538 slou3 (B (ol uslie (ola Y pane
FULIS asle S50 GlasS e 5 e Jossdl Lo
ol esdle V8] dn o © i LS=dl 5 50
ol Sl slosdll llpe 5o [0S sla g5
L oo Ol 5 do,indS 2als asile cisyls
Sl s B olan Sl oSty 4 a5 VL S
DV0] aiS oSS JSI L ks e slagsslan Ol st
Wl DS Al Sl s S a5 Ol adllas ol ol ol
~ S sl Slap 3558 S o o 5 1) ey B
3 J s CohS 3 gy Ol &S 515 1 sl sl 56
2L s Jd LS 5 sl g Gl G b

S

LSy g3l Y

Il 53) osle Oliwl 53 2L 31036 Ul o gus 13l go =V =Y
i3> 80 5 axp YE) Ll a2 o 655 e Ol
oY oS, s 3INGES e, Wonderful aw,ls (L5 0
slye 5 () HSF s i 51 S gid ol (01 1)
(oI Merck s 5 51 s 5L 5,50 glaw 2
s ol

S 5 ) Jd e DS 5 ol Sl -Y-Y
Slulo sle s Som s Cows Il bl Cw g
ails 5l (oS el sL2e 5 5 530) OF i3
33 030 Ul s Sluld e s G (W D)
oS Si 3 5 i 6,0 sl S w4530 ey
¢ gk a5 00) (Operon- Korea) (ssloz!
bas Sis el v A S w0 (o 20 Lot /10
Sloe 53 dwo 3 NA/AT £ 470 51 OT Al cusb, &S5k
S 5 sls 3 VLB fal s Olges 0
2l dsame (05 S S5 > e 5l ey [N 8L
L (LB20ES, Waring, USA) a8z bl wlowl s

5 -L-Carnitine

101

e Ol b Ol 11 5 3l i Ol
b el KleS 1S25 bl Kas bl 35 e
Lol i 3l s 5l esli ol o cal 5 085
b sbees S e S3ssdes ek SIS L Al
IS glam il s S bz -NH (sbses S 5
AT S sbousl s s 5 s (535 o0 gy o5 pod 4innS
o slis kL SO L(U5S550) 65 s baes s
3 S s (s 59) S el sl S5 b
o5 &) s s b slad S e
ke L eSSt Gl dae 53 (S Laslin
LS 5ol A Ol o35 a0) Lap g5 Ol 2 Ll
3 oS 35 1 (Ol 2 (8 s s 5
Bl T 1 s Il el ol lag s
e Ll (San Oloj 5,0 43 45 Lsls mead 4 6315
Rads sl D] asd ool els a lpme ol a4
Gl bl mhao POl i (ol gl 5 s )
LS Ll s slo oy Sl oali ol L oy 50
od bl 5 S se Jiso Slagien Ak sl O S
(o e b ST Sal L g5l ddpenS 5ol
Susbs O sl Sl ce 2 R s b s L
ko e il 4 e 55 5 S e Cliblows 05|
b e )lwd s Sl g esdle S e SLS Ll
B 35 s 05 S (sl s o e
S DLS 5l oS polie L aS (g3l 50 ) a2
FRAKN G- NI VA PV POV A1t | BPR (LU I WP
Oladsly inlysl ((Y414) Ol s 5 Ramli [
LapssaS okl 5 o558 bpsn o 0slae OV s
sSilva [\Y] wsls ol 1y (gilws 3 oo G 51 s
L Y0 Sl IS easl Lsls 0L 5 1] oL
(U Vw2 /8) Ol s clle il 5l b us s EA/)

ROEICHPH
Glazes Olgea 5 3550 glasdd s p)ls 5 108 Ol

G Vgame S US o o SN 8 gl S g

3- Guarana
4- Taurine



erdind gl B 56531 G B A 5 e OIS

QbKA.AJJ.&J:JMJwJA

go—> L ol S v azm s =Y by 53 5 sy
DA L3 eSS gy sl sl

S SaTs g9l 095 1S J S 1) A5 —E-Y
Conles Coa b (a8 55 55 Sl g dmnal = 50) e
oyl il alie (S g Al O snldST S
Orrr Avs e e Yon o) el s S
Sl mg/ml Yerr g VAv e Oee Afee AYes
OF 0w S Al iy ) s Blsl S g
Al LSt & s 3381 OlS| sl o5 Y58
Lol ol 8L Osa5] sy ) s
o2t ls b sl ((aids ) colb Ol e s Y(ALST)
S bl ge) g sae B s Sl a sl
3l 1y Aol K5 (2LST 51 Coniles Ol 2
O o St i ojlae ab OllST 5T (1l
oo 3l esla L Lep 58 by 5o V4] s S
Sl e 1l sl cpl gl NS A 5 Sl
J= (o / 555 Ao ;3)) J5U1 I 5 0u S 5 4
o 2 o (Go S S )0 day (gl e pn S
J5Sess JSis) S3ba¥ K b as Gl I o
I s A alel L& 50 (o ke Y
iz 50 I edile SLL A _5esls 13 58w 5o
MS300H, ) —wblae 2o lesle ol b ansl 55 a5 S
Al s el | SE5 s 4 (Glassco, Netherlands
Sles o S e s Jlab LS 5 gl ole i
.A_.iflq-d aids Vv Ddeay Loy A wly 3 sl b
LY+]

ol el thies gl 5 51565 ) (Shd 58 408 —0-Y
A5 53 esliul 5y g0 sl A g b O Ve
Sl (o3 0/080) i Sl zenet Jold iy
(s +/040) i Sy (A s /00T ol
JoblS s SOy (s s /4 Y) Tt frutti eas o=k
By cyeli s «(dwoys +/4 0 V) By sl s o(dmys /0 Y)

Bs Q':‘L"‘iﬁ ‘(.l_..ojb /oY) Bsg &:»LUJ c(.k_..é)é e\ L)

102

Sledd A pos S e e L) )3 65l
L ohs s b 05 K oV S SUI Gy b
S gl Cr V] s Oll e s ) 550
ZE 1031 ) S ponl Jsl ol 5 o I 5l 50l e
G I oalee ! (DT, Heinrichstrabe, Germany
ol p s sl ples 5T ) o) P 4 diged
)Jﬁfﬁh,,\}.,\_;rga;;g\ﬁ&t_w@);zo S5
T Al O re g e VYO lag o ps oy
Sode 4y O e lags oy A Ll OF @ I 2 s
Ol s A3 S 13 ) 5IG s plom 3 el
5 bl ) o5l aily Bl B2 S L Law gl
VY=Vr ssu= e 4 (HB320, Brea, USA) 54 sl
ot ot IVl Al el aRBs 55 3 00 v e 5 ddds
S 0ly B ool 8 sl amy 80 sles 5 5L e Vo
2l st slags o 5s beylas A s U
g I R T PPt W L;MT@? 5

DAT a2 S 5138 Jlse s
O Y e Jd cas ) OS5 08 5 S5 -P-Y
codilr (6 ey a) HUl sy a s Jd LS 5
o3 Ve JSUI 2 e YOr o (shabse sy 4o
b )3 5,8 Sde 4 ol bl o S bl
OIS s Spgo a5 23S 51358 sl a3 YV
Slo 16 51 Il o las dn gal> 0 55 dd o3l
oylas 3 35 50 J bl 0313 j g £ oyled yalls
(B-480, Flawil, Swiss ) o= = (godiS ol b w g
A3 S B g ;3 T0 gles 3 D o
s o Tl ol a5 05 St 13 sl
ol bglsea 1y iS5 gdle ds 3 VO L el Ll o jlias

VACOS5, ) 6:L~>u\ US X i ol s b uj.':' E)
s by gles s i o4 (ZIRBUS, Germany

Ky o8 i s G b s eds i oylae

6- Accelerated shelf-life trials



\5.'5.&3;)‘9)3 Y 693 JoA aJL«.f:

&lﬂl L;luﬁéw‘;f‘ybdaa

FTIR ol& s 5l esle ol em T gvvn —gus T
ok 4o S oo (IRSprit , Shimadzu, Japan )
5 OL5S Ha Sl 2 slahiSan sl s
3y e bS5 Sl 0505 2bs0) 50 5 i
Oa3le 458 Dl o Sy 2l Oles m oKiis o
IY+] 4% o3l FTIR 5o 3

0555 (S35 58580) il CSuy (S —T-1-Y
55w J S 0 rsSoms See sl edd W 5
Lobd oslul 5 Osg A8 ko b 05 M8 ST 0l
Yt s AN S S el
sys0 Syl S V0 45 (EVO 15, ZEISS. Germany)
exlal wigad 5l o ke S skt pte DB S 5 e
Sl ) e a5 b s LT Y (5 el
S osli b 4 gad e 5 A St s (gles o
25 3 B as el Mo eV L S ilsdS oSws
Slr d=le nl o b el G 2SI S e
TEM s gl o plodl iy 05 AFM s
(V18 Sl LU ol 5 0) sdld 535 el 316 ,kd
SIS Wb G ol oS s a2 S (5, 2 S
Sl 0 NSl K5 i el L @ ged A 0313 13 e
Sleslial b Sl mle s IS Sl K, aids 0
4 g o Ot SLES Sl g 5 0l ol il J3IS
V] ed S ol3 s 252 TEM L

138551 b sl ga3] —V-Y

SaS @ Lk sas PH O 5051 i dawsl g PH O g0 51—V V=Y
L0l 25 s aramde ol 5 loes slas 5> 2epH
K0S oy S5 55b B dl s /) e AnS s
IYYT s el sl

PR NE TN S U B R RISPRE S PVE {8 SV
S asle ke o)l Chile U5 gad DL skt
S Ol 3 8 53,5 (0¥ MY/ mlae U olgd o luae
S sy 7Sl gy a0 Celn YE Ole 3l dag o508

Ol s S o511 L (SpectroDirect, Lovibond, Germany)

8- Phosphotungstic acid

103

St Al (U y3 AV) 55800 (s s /00 v )
i fame (do)3 20T oy S5 5l ((Ues ys 4 /00)
OSN35, S I8 (do s /0 TV) 556 Az s3 +/00)
Sls 5 (s /0 0F) 5lS (A s +/+Y0)
S A5 e e e S8 T 0 g5 8
Aeldes YO emr am o 55nS J S ol
DNV S 035580 p 35S 0 5 VO/0 wly &5V g 5
055 Sl g5l -

S p S0 ke 1K s Al 48Ty ed V1Y
Sist ) oslas oo & S5 dal €500 o
oS Y LAl e 0 iy S s JalS sk el
sl Ll Jsls s,k Ol se 4 aS el S35 slea
bglsen asged pa 5le S ke Yo a5 bl s
Or los 53 pylhe 035 oa o 18 o pslme 53 Aol
IY XA DTN NY ¢ s s a sl 8 ol s
et S S d ST el A 5 88 Y0 (YA
ol s el esbel & yas oS 0 Jlis ok pod A S1
Pzl T 5 0 8 055 gonlda Yoo
e A 3L 0T (p s IS 5 Sl dl b glse)
5438 0353 0f el oo 2 e 070 55
o3jen A 5 S SLs aids S e s b sl
3,8 Ll 0T g ke OF 2l e ¥ s s
5 edcd 4l Sl aids S e 4 b ylse I3does
Jsben b 5 Bl Jgloms 4wl v o Jlad L
G g Ky a8 By s S x5 dl s /) Sy s
504058 i gie O el 15 Ay IV 5 Ol - S
Gib 3l eSS 2 OV (Sl e 2 ST e
TYY] Al ariloe )V Jpa b

Proxied Value = (1000 x N x V2)/ (V1)

V2 / e O gl 25 o VLW 5 4l 3N 20T s S
4 ga5 =

b (Mg boSid) Jole laog S o 0 g031-Y-1-Y
b 3 FTIR oSy sSul b sle slaoy S FTIR

7- Field emission scanning electron microscopy



erdind gl B 56531 G B A 5 e OIS

QbKA.AJJ.&J:JMJwJA

VO el p g s Yl e Sl ol S
& (Ao Yo chale L NaCOs) it Sl S 20 e
Vooan ke OF 035380 L OF e 5 Bl aiged a
Iodmee &350 51 ) 5a ey b o 53 s o 2] L
SU s el Q,\.a«;_j,\_;n;jr;aouj;;m).s
o e A (IS 5 S Sl a3 YO S
Ol ad e VO gslm) ol i 5 iolesT 4 gal
+/Vo 4 Folin-Ciocalteu < ,20 =1 Lo +/VO ( lads
o558 Sl o3 o (s Yo NazCOs gz o
—o3l8I VYo nm s (SpectroDirect, Lovibond, Germany)
Al sl e Sl ased IS a S (5,8
o (odd o 0 5 p S5 S V0 B0 YO 5 SIS
(SIE ded Islas) GAE ¢ S oo &g 40 5 el s
[Y0] i Ol eds it s o jleae S osbe pf/
b 5 o oS rgolael Jdow 5 s —A-Y
SAS 153l o5 3l eslizal b Jtags cpl 3l Jeol (slassls
O DS ey Sl e A rL>,=3\‘\/£ Ao
(One-way ANOVA) 5 b G bty 5JUT 51 s & gal
(p<0.05) i oslizel (Tukey) S 55 05051 5

Co g Y

S g Al 5514S T (551 )Y

YCLA) 8558 Sy del st ST (5l0L mls
VS s LUl s e las il slac kil (gl
il slaclale jlstas 3T mls ol sd el LS
(p<0.05) 513 3L | & ged 551 nST 6oILL » oslae
RS ) eS| et 5L Sl il
SUl s o slae O €500 o (eslusT ok
a8 o oy ae 055381 .(p<0.05) U2 sdal o
el g0 (55ldemST I R 31 sne) ATy Ll
55 &S 4sb 4 CLA & osls 0L Slallas .(p<0.05) A
CLA (sla ol (5ol gl ol SILL Sl 15
b & 0T il b s o S S5 5 b JBl

104

L3S S el gl A 2o Jgb 53 o5 e
EAR

Glaasgoi 5, slaasls 1 Ky O geyl-T-v-Y
o S ol Sl eslil L s sl 3 555
L* sl ==L 5 (Hunter Lab, Colorflex EZ, USA )
5 (G ms i f el 8 (S - ilid axl)
DYY] B pens (-5, Laxls) b*

Seisbsty sla Sy g Sy O gajl-E-V-Y
ol 3l aslin—l Ly as gl 3 (gl3055 50 St
s> (YR-1, Brookfield. USA) 4. se 0L > e 5 5
2308 ey 238 5 s 350 318 Sl ax s 0
350 0l &S Lol Do (ks aise OL e S s
abg) Jobs Sl dw Sl ol ol e 50 6l 5L
4385 35 5 o G 03 she Jsb L gla s 5o
Lol S sl s A BYe Sl &by o b su iy
e e A e 1S (Sl B ) ples ol
IY+] 54 hie Ol o5l s eslaial 5 e

30 53 Ol (s (82 104 593 O ga3T-0-V-Y
531 Les sl B S A i B leaised LS
Eles 5o 5y ain 6 e 00 slap U6
L ) 5, Y Sl bl S Slea >
3L Ol gn b @3 O 3B 53 Olje dmloes (),
e S s o, Seslul (iS b by VL
348 55 5 e A5 (G ymn Lo 5l B 5SS S5
Vel as o, Ve

oslae 5kl J e lanls S Jib O ga 3TNV
Jsle 5o Oy molg clale L) a5 it o s

(=4

SG Sl e A 4 BB glos 5 (o3 AT o 41)
VO 03 S byl gl p sl e N 0pSILS sl
VO L el Sl s eslas Jslow Sl ) s
Lglss 5 4 eslaeol Folin-Ciocalteu o xe 2 Lo
OIS G o) 318 sl a3 YO Ol plam 3 ol

a;jﬁg(«.&zﬁ;):)j;\“w @J_;:fﬁj@)aus

9- Conjugated linoleic acid
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Table 1- The results of the physicochemical characteristics of the functional energy drink during 45 days

Shelf-life (Day)
parameter Treatment [Day 45 Day

PH Control 3.81£0.00 A8 3.45+£0.00 B°
Contain chitosome 3.30+0.00 A 3.51+0.03 B2
Acidity (?ontrpl 0.55+0.00 B2 0.71 £ 0.00 Aa
Contain chitosome 0.50 +0.00 B° 0.69 +0.01 A°

*Different lowercase letters indicate significant differences between treatments (p<0.05).

*Different capital letters indicate significant differences between days (p<0.05).
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Fig 5. The results turbidity in the energy drink during 45 days
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Fig 6. The results viscosity in the energy drink during 45 days
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Shelf-life (Day)
parameter Treatment Day 45 Day
L* Control 54.43 £0.2542 53.89+0.16 Ba
Contain chitosome 52.54+£0.324° 51.38+ 0.05 AB2
o Control 14.88 +0.02 Ba 15.12 £ 0.09 A2
Contain chitosome 13.10£0.07 B® 15.469 £ 0.30 A°
b Control 16.56 +0.04 Ba 17.04 £0.10 A®
Contain chitosome 15.77 + 0.04 B® 17.70 £ 0.23 A=
AE Control 0.00 + 0.00 B2 0.75+£0.27 Ab
Contain chitosome 0.00 £ 0.00 B® 3.26+0.38 42
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Fig 9. The results of phenol in the energy drink during 45 days
*T1: control sample kept at 5°C/ T1: sample containing chitosome kept at 5°C/ T3: control sample kept at 25°C/ T4: sample containing
chitosome kept at a temperature of 25°C/T5: control sample kept at a temperature of 45°C/T6: a sample containing chitosome kept at a

temperature of 45°C

*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Nowadays, due to the interest in consuming extra-beneficial foods and
the increasing spread of cardiovascular diseases, the desire to
consume extra-beneficial products has increased. Therefore,
researchers are looking for the optimization of new formulations of
products with practical features in this direction. The study aimed to
produce a functional energy drink containing tannin-linoleic acid-
conjugated chitosome. After extracting bioactive compounds
(especially tannin) from pomegranate peel, they were included in the
structure of chitosomes along with conjugated linoleic acid. The
results showed the significant effect of different concentrations of
pomegranate biological extract on the oxidative stability of linoleic
acid. The results showed the significant effect of different
concentrations of pomegranate biological extract on the oxidative
stability of linoleic acid. The examination of nano-chitosome groups
showed the presence of structures in pomegranate bioactive along
with linoleic acid in chitosomes. The uniformly chitosan spherical
particles were observed with sizes of 77.66 and 79.90 nm. The
addition of nano chitosomes showed a significant increase in pH
(decrease in acidity), increase in turbidity, viscosity, two phases, and
phenolic content. Also, a decrease in the L* value and an increase in
a* and b* values were reported. The present results showed that
biopolymers play a key role in the stability of the liposome membrane
structure. They have a stable release of molecules trapped by a spatial
barrier on the surface. This nano chitosome will provide a potential
platform for the carrier's design for nutrients or preservatives, to
increase the shelf life and safety of food matrices.
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5- 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
6- 2,2-diphenyl-1-picrylhydrazyl
7- Total phenolic content
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11- mg QE/ mg nanoemulsion

12- 2,2-Diphenyl-1-picrylhydrazyl (DPPH)

13 -2,2'-azino-his(3-ethylbenzothiazoline-6-sulfonic acid), (ABTS)
14 - Disc diffusion agar
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Table 1. The antioxidant activity (DPPH & ABTS) of nanoemulsion

Concentration (mg/mL)

Radical scavenging effect (%)

DPPH ABTS
50 57.33 £ 0.424 49.31+0.294
100 60.16 + 0.378 51.94+0.118
150 66.18 + 0.25¢ 55.79 £ 0.15¢
200 68.40 + 0.90° 67.61 +0.27P
250 7253 +0.21F 69.02 + 0.15F
300 73.70 £ 0.33F 71.30 £ 0.07F

Numbers in the table are the mean of 3 replicates + standard deviation. Different letters in each column show a significant

difference (5%) between the data in each column.
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Table 2. Antimicrobial effect of nanoemulsion against pathogenic bacteria (disc diffusion agar method)

Pathogenic bacteria
Inhibitici zone

(mm)

E. coli S. dysenteriae  S. typhi S. aureus L. monocytogenes B. cereus
Nanoemulsion  7.20 £ 0.504 6.10 £ 0.308 8.30 + 0.40°¢ 9.40 £+ 0.60° 8.80 + 0.50¢ 9.00 £ 0.20°
Gentamicin 24.00+1.008 22.67+153F 23.33+0.58% 24.00+1.73F 25.00 +2.00F 24.00 + 1.41F

Numbers in the table are the mean of 3 replicates + standard deviation. Similar letters show a significant difference (5%)
between the data.

Table 3. Antimicrobial effect of nanoemulsion against pathogenic bacteria (well diffusion agar method)

Pathogenic bacteria
Inhibiticn zone
(mm)

E. coli S. dysenteriae  S. typhi S. aureus L. monocytogenes  B. cereus

Nanoemulsion

7.50 £0.40~  6.60 +0.508 8.90 +0.30¢ 9.70 + 0.50¢ 9.60 + 0.25¢ 9.60 + 0.50¢

Numbers in the table are the mean of 3 replicates + standard deviation. Similar letters show a significant difference (5%)

between the data
4 G Lag SL Cola 5500 sy 4o 13 gslew o Olss oo ooy 35 o 5l ool sy sladlla b el

i s en a wlie LB oy Seds Ll ~ 68U Rl 55 (VU 8 edd A 5 O gend 0l 5L oS
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Table 4. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of
nanoemulsion against pathogenic bacteria

Bacteria MIC (mg/mL) MBC (mg/mL)
E. coli 256 >512
S. dysenteriae 256 >512
S. typhi 256 >512
S. aureus 128 512
L. monocytogenes 128 >512
B. cereus 128 512
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This study was done as a response to recent demands for developing
and introducing new natural preservatives and quality enhancers for
application in food industry. The emulsion produced by ultrasonic
method, was consisted of coriander essential oil nano-droplets
dispersed in Aloe vera extract. The two ingredients were tested
individually and proved to have antioxidant and antibacterial
activities. Total phenolic and flavonoid content of nanoemulsion
estimated 33.53 mg GAE/g and 657.33 mg QE/g nanoemulsion
respectively. DPPH and ABTS radical scavenging evaluated about
73.70 and 71.30 percent at 300 mg/mL concentration of
nanoemulsion. Four methods (disk diffusion agar, well diffusion agar,
minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC)) were used to evaluating antimicrobial effect of
prepared nanoemulsion. Similar to disk diffusion agar method, the
results of well diffusion agar method showed the inhibition zones with
diameters less than 10 mm. Based on MIC and MBC results, the
nanoemulsion had an inhibitory effect on all subjected pathogens with
MBC of 512 mg/ml against Staphylococcus aureus and Bacillus
cereus while higher concentrations than 512 mg/mL were required for
other pathogens. Overall results of four antibacterial tests indicated a
stronger effect of nanoemulsion on the Gram-positive pathogens than
the Gram-negative bacteria used in this study. Prepared coriander
essential oil nanoemulsion in Aloe vera extract can be used as an
antioxidant preservative with high performance in the food industry
yet it is required to do more tests on this nanoemulsion to reach the
valid effective concentrations.
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17- Microdilution broth method
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Figure 1. Chromatogram of coriander seed essential oil.

23 -U.S. Food and Drug Administration
24 - GRAS
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21 - Linalool (2,6-dimethyl-2,7-octadien-6-ol)
22- 1-methyl-4-(1-methylethyl)-benzene
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Table 1. Chemical composition of coriander seed essential oil

No Compound % RT
1 Tricyclene 0.24 10.641
2 a.-Pinene 6.30 11.253
3 Camphene 1.35 11.741
4 2-B- Pinene 1.36 12.852
5 B-Myrcene 0.12 13.474
6 Benzene 12.70 14.896
7 dl-Limonene 2.28 14.985
8 y-Terpinene 5.55 16.074
9 cis-Linalool Oxide 0.73 16.519
11 Linalool 52.40 18.363
12 Camphor 5.72 19.363
13 dl-Limonene 0.21 20.229
14 a-Terpineol 0.62 20.662
15 Camphene 0.27 20.84
16 trans- Geraniol 1.85 22.607
17 Geraniol 0.30 22.995
18  2,6-Octadien-1-ol 5.29 26.295
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Table 2. Antioxidant activity of coriander essential oil (DPPH and ABTS)

Concentration (ppm)

Radical scavenging effect (%)

DPPH ABTS
200 12.89 +0.244 33.86 £0.774
400 27.61+0.728 37.75+0.428
600 43.35+0.87¢ 39.44 +0.45¢
800 50.14 +0.29P 41.49 +0.89°
1000 51.95 +0.24F 44,70 +0.70F

The data shown in the table are "mean + standard deviation" in 3 replicates. The capital letters in each column indicate a
significant difference at P< 0.05 between radical scavenging effect of different essential oil concentrations.
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Table 3. Antibacterial effect of coriander essential oil (disc diffusion agar method)

Pathogens
Inhiiition zone
(mm) E. coli S. dysenteriae  S. typhi S. aureus L. monocytogenes B. cereus
Coriander essential ol 10,0, 0400 1410£050° 1630£020° 19060+050°  2080+035F  24.00 +0.30°

The data shown are "mean * standard deviation", with 3 replicates. Different capital letters indicate a significant difference
(p<0.05) between the antimicrobial effect of essential oil on pathogens.

137



cres (Coriandrum sativum) ;.8 <ls il

Oen 5 Ol i W5 5

2Uls 053l 53 a3 g BT O3 sks Seus b
0 s e S Sbag SL 3 peilad (S50
AL Caslis slanOlis S ap i bake oS
jss«i&u.,\,ﬁ;&omb&ualgwudur;
Sos Oy Sals o5 S Os03] 53 &8
4 (8 Sl S L s B (5 7S (0 g
ks s 0Ll OF Gl bl (6,5 5 s 5 esls Olas il

ey m;;wpfu”,\;)asg&i;; dla -

5 5lss MK (6 S sy Jases 53 uslul (ool LT
r.)&f Jla g}'.’.J:Lf))" A GMWJ:.AJL?&\Z/\' LJJ‘JJJ
VE) st sbol Cito 0 S (6 SL a4 by e MG

252 (e s

SLasl e 58 bl Ja g (6 SL A, Hles Ul

ML:.AL‘]B‘ @L’U w‘ ol oJ)jTi JJJ‘?.-).B &L};JJ

Table 4. Antibacterial effect of coriander essential oil (well diffusion agar method)

Pathogens
Inhibition zone
(mm) E. coli S. dysenteriae  S. typhi S. aureus L. monocytogenes  B. cereus
Coriander essential 5010+ 060% 1650+0.258 1650 +0.40C  21.40+0.30C  22.20 + 0.50° 24.60 + 0.20E

oil

The data shown are "mean + standard deviation" with 3 replicates. Similar capital letters indicate a significant difference

(p<0.05) between the antimicrobial effect of essential oil on pathogens.
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Table 5. MIC and MBC of coriander seed essential oil

Bacteria MIC (mg/mL) MBC (mg/mL)
E. coli 4 256
S. dysenteriae 8 512
S. typhi 4 256
S. aureus 2 256
L. monocytogenes 2 128
B. cereus 2 128
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Nowadays food industry, investigating bioactivity of different plant
extracts and essential oils as natural additives and quality enhancers
plays a great role for responding to food related health issues and the
need of safe products with improved overall quality according to
consumer’s diverse taste. In present study, chemical composition
along with the antioxidant and antimicrobial properties of the
coriander essential oil were investigated. According to the gas
chromatography-mass spectrometry (GC-MS) outputs, Linalool
identified as the major component (52.40%) in the essential oil. Total
phenol and flavonoid estimated about 75.60 mg GAE/g and 715.33
mg QE/g essential oil while antioxidant capacity of the substance
evaluated and showed that unlike ABTS assay, essential oil in DPPH
assay reached a higher level of radical scavenging slightly more than
%50 (%51.95) at same concentration of 1000 ppm. The smallest and
largest diameters of inhibition zones at disk diffusion agar method
belonged to Shigella dysenteriae (14.10 mm) and Bacillus cereus (24
mm). Minimum inhibitory concentrations (MIC) against Escherichia
coli, Shigella dysenteriae, Salmonella typhi, Staphylococcus aureus,
Listeria monocytogenes and Bacillus cereus estimated 4, 8, 4, 2, 2 and
2 mg/mL while minimum bactericidal concentrations (MBC) 256,
512, 256, 256, 128, 128 mg/mL respectively. Based on the overall
results, coriander seed essential oil at certain concentrations could
have a high potential as a safe food additive and a strong preservative
for application in the industry.
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Figure 1. The total phenol content (TPC) and total flavonoid content (TFC) of Zhumeria majdae
essential oil.
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Figure 2. The antioxidant activity of Zhumeria majdae essential oil based on DPPH and ABTS
radical scavenging methods.
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Figure 3. The antibacterial activity of Zhumeria majdae essential oil based on disc diffusion agar
method.
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Figure 4. The antibacterial activity of Zhumeria majdae essential oil based on well diffusion agar
method.
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Table 1. Minimum inhibitory concentration of Zhumeria majdae essential oil

Microorganism Essential oil concentration (mg/mL) Negative Positive
0.5 1 2 4 16 32 64 128 256 control control
Penicillium digitatum
+ - - - - - - - - +
Penicillium italicum
+ + + - - - - - - - +

+ grown; - not grown
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Table 2. Minimum fungicidal concentration of Zhumeria majdae essential oil

Microorganism Essential oil concentration (mg/mL) Negative Positive
0.5 1 2 4 16 32 64 128 256 control control
Penicillium digitatum
+ + + + - - - - - - +
Penicillium italicum
+ + + + + + - - - - +

+ grown; - not grown
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In this research, the chemical properties and antifungal effect of
Zhumeria majdae essential oil on the molds that cause decay and
spoilage of orange fruit during storage were investigated. The
hydrodistillation method was used to extract Z. majdae essential oil.
The amount of total phenol (according to Folin Ciocalteu method),
the amount of total flavonoid (based on the colorimetric method of
aluminum chloride), antioxidant effect (based on DPPH and ABTS
free radical inhibition methods) and antifungal activity (based on disc
diffusion agar, well diffusion agar, minimum inhibitory
concentration, and minimum fungicidal concentration) of essential oil
against Penicillium italicum and Penicillium digitatum were
investigated. The content of total phenol and total flavonoid of the
essential oil were equal to 51.38 mg GAE/g and 22.18 mg QE/g,
respectively. Z. majdae essential oil was able to inhibit DPPH and
ABTS free radicals (61.50% and 67.85%, respectively). The results
of the antifungal effect of Z. majdae essential oil showed that the
average diameter of the inhibition zone for the fungal strains of P.
italicum and P. digitatum in the disc diffusion agar method was 11.10
and 13.70 mm, respectively, and in the well diffusion agar method it
was 12.20 and 14.90 mm. The minimum inhibitory concentration for
these strains was equal to 4 and 2 mg/ml and the minimum fungicidal
concentration was equal to 64 and 16 mg/ml. According to the results,
Z. majdae essential oil can be used as a natural antimicrobial agent in
order to prevent the growth of fungal strains that cause rot and
spoilage of orange fruit during storage.
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Table 1. Solution samples for electrospinning.

Treatment Mucilage (%) Polyvinyl alcohol (%) Protein Concentrate (%)
A 0.1 4 4
B 0.3 4 4
C 0.5 4 4
D 0.7 4 4
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Table 2. Samples containing encapsulated composite compounds

Treatment Encapsulated with nano composite
Control Polyvinyl alcohol 4% + rice bran protein 4% + 1%
vitamin D3
A Polyvinyl alcohol 4% + rice sauce protein 4% + 1%

vitamin D3 + 0.1% Salvia macrosiphon L. seed
mucilage
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Polyvinyl alcohol 4% + rice sauce protein 4% + 1%
vitamin D3 + 0.3% Salvia macrosiphon L. seed
mucilage

Polyvinyl alcohol 4% + rice sauce protein 4% + 1%
vitamin D3 + 0.5% Salvia macrosiphon L. seed
mucilage

Polyvinyl alcohol 4% + rice sauce protein 4% + 1%
vitamin D3 + 0.7% Salvia macrosiphon L. seed
mucilage
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Table 3. Evaluation evaluation of DPPH radical inhibition in the extracted mucilage of Salvia macrosiphon L.

seed
Concentration Control Salvia macrosiphon L. RSA % IC50
(ng/ml) absorption mucilage (mg/ml)
50 0.52 0.312 40.00 2.34
100 0.52 0.291 44.04 7.73
150 0.52 0.228 56.15 13.12
200 0.52 0.180 65.38 18.51
250 0.52 0.140 73.03 23.90
300 0.52 0.075 85.58 29.29
350 0.52 0.035 93.27 34.68
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Table 4. Examination of the total phenol of extracted Salvia macrosiphon L. mucilage

Factor The amount of

Total phenol 10.24

pg/mi
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Figure 1. Absorption diagram of the calibration of mucilage extracted from Salvia macrosiphon L. seed based
on gallic acid (ug/ml)
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Table 5. Investigating the antimicrobial properties of the mucilage of Salvia macrosiphon L. seed using the
average diameter of the halo of non-growth (disc diffusion).

Factor

The diameter of the aura of lack of

Treatment growth (mm)

Gram positive bacteria Control 23.00+£1.004
Staphylococcus 8.00+0.28

Gram negative bacteria Control 15.00+£0.54
Staphylococcus 3.00+0.28

The results are presented in the form of average standard deviation for each treatment, all experiments were
done in three repetitions. Values with different capital letters are significantly different from each other at the
5% level.
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Figure 1. Morphology of nanofibers produced from extracted mucilage of Salvia macrosiphon L. seeds in
samples containing composite nanofibers (Control: Polyvinyl alcohol 4% + rice bran protein 4% + 1% vitamin
D3, A: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.1% Salvia macrosiphon L. seed
mucilage, B: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.3% Salvia macrosiphon L.
seed mucilage, C: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.5% Salvia macrosiphon
L. seed mucilage, D: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.7% Salvia
macrosiphon L. seed mucilage).
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Figure 2. Morphology of nanofibers produced from extracted mucilage of Salvia macrosiphon L. seeds in
samples containing encapsulated composite nanofibers (Control: Polyvinyl alcohol 4% + rice bran protein 4% +
1% vitamin D3, A: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.1% Salvia macrosiphon

L. seed mucilage, B: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.3% Salvia

macrosiphon L. seed mucilage, C: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.5%

Salvia macrosiphon L. seed mucilage, D: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 +
0.7% Salvia macrosiphon L. seed mucilage).
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Figure 3. FTIR spectroscopy in the range of 400 to 4000 cm™ in the samples containing micro-coated composite
nanofiber compounds. (A: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.1% Salvia
macrosiphon L. seed mucilage, B: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 + 0.3%
Salvia macrosiphon L. seed mucilage, C: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3 +
0.5% Salvia macrosiphon L. seed mucilage, D: Polyvinyl alcohol 4% + rice sauce protein 4% + 1% vitamin D3
+ 0.7% Salvia macrosiphon L. seed mucilage).
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Advancement in the production processes of nanostructures with appropriate
formula characteristics provides the production of stable nanoparticles with
the ability to be used in the food industry. Microencapsulated bioactive
compounds can be integrated into electrospun fibers to achieve greater
stability of nanoparticles against heat and light, which leads to increased
storage time. In the present study, composite nanofiber layers were made
from mucilage extracted from Salvia macrosiphon L. seeds using
electrospinning. The nanocomposite of nanofibers was prepared from
polyvinyl alcohol/rice bran protein isolate/ Salvia macrosiphon L. seed
mucilage in different ratios. Then the morphology and FTIR spectroscopy
were investigated. The average diameter of the produced nanofibers is about
40 nm and the coefficient of variance is 13%, which showed that the diameter
of the fibers is relatively uniform. Increasing the concentration of the
mucilage solution and the constant percentage of polyvinyl alcohol
significantly increased the diameter of the nanofibers. In the next step,
vitamin D3 was encapsulated in polyvinyl alcohol nanofibers and rice bran
protein concentrate. FTIR results confirmed the presence of vitamin D3 in
the prepared nanofibers. At higher concentrations of phenolic compounds,
with the increase in the number of hydroxyl groups of aromatic rings in the
reaction medium, the inhibitory power of mucilage free radicals increased.
The composition of nanofibers in the spectroscopic graphs showed that there
are two strong peaks in the range of 1454 and 1743 CM-1 from vitamin D3
in the nanocomposite and microcoated samples which show the stretching
vibrations related to the C=C group in the aromatic rings of phenolic
compounds. Based on the findings, bioactive compounds to increase access
to vitamin D3 can be enclosed in electrospun nanofibers of Salvia
macrosiphon L. mucilage/polyvinyl alcohol/rice bran protein concentrate.
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8- Shigella dysenteriae

9 - Salmonella typhi

10 -Listeria monocytogenes
11- Latex
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3- Escherichia coli

4 - Staphylococcus aureus

5 - Bacillus cereus

6 -Minimum inhibitory concentration (MIC)

7- Minimum bactericidal concentration (MBC)
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15 - Radical Scavenging Effect
16- 2,2'-azino-his(3-ethylbenzothiazoline-6-sulfonic acid), (ABTS)
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12 - Total phenolic content
13- Total flavonoid content
14 -2,2-Diphenyl-1-picrylhydrazyl (DPPH)
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18 -Triphenyltetrazolium chloride
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Table 1. DPPH and ABTS radical scavenging activity of Aloe vera extract

Concentration (mg/mL)

Scavenging effect (%6)

DPPH ABTS
60 36.35 + 0.40° 41.64+0.137
80 45,01 +£0.308 42.61 +0.368
100 61.18 +0.12¢ 43.67 +0.15¢
200 63.67 £ 0.24P 44.29 +£0.21°
400 64.77 + 0.55F 47.95 + 0.59F
600 68.39 + 0.44F 50.07 £ 0.18F

The data written in table, indicate "mean + standard deviation", n=3. The capital English letters in each column show a
significant difference at P< 0.05 between antioxidant activity of different extract concentrations.
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Table 2. Inhibition zone (mm) of Aloe vera extract on bacterial growth using disk diffusion agar method

Pathogenic bacteria
Inhibition zone

(mm) E. coli S. dysenteriae  S. typhi S. aureus L. monocytogenes B. cereus

Aloe vera 10.10 £0.304  9.20 +£0.40* 12.00 + 0.508 15.40 +0.20°¢ 13.30 + 0.808 15.00 + 0.60¢

The data written are "mean + standard deviation", n=3. Similar capital letters show a significant difference at P< 0.05
between antimicrobial activity on different pathogens.
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Table 3. Inhibition zone (mm) of Aloe vera extract on bacterial growth using well diffusion agar method

Inhikitior zone

Pathogenic bacteria

(mm)
\ ; . S. )
E. coli dysenteriae S. typhi S. aureus L. monocytogenes B. cereus
Aloe vera 11.30£0.604 10.00+0.308 12.050+0.40°  16.10+0.50°  13.90 +0.50F 16.20 + 0.20°

The data written are "mean + standard deviation", n=3. Similar capital letters in the data row, show a significant difference

at P< 0.05 between antimicrobial activity on different pathogens.
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Table 4. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of Aloe
vera extract

Pathogenic bacteria

E. coli

S. dysenteriae

S. typhi

S. aureus
L. monocytogenes

B. cereus

MIC MBC (mg/mL)
(mg/mL)
32 >512
64 >512
32 512
16 256
32 512
16 256
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Nowadays food products who contain "natural” ingredients are
trending among consumers as a result of raising knowledge and
awareness about food ingredients and their influence on
human’s body health. The aim of this study was to investigate
the biochemical (total phenol and flavonoid) of Aloe vera
aqueous extract as a natural preservative and determination of
antioxidant and antibacterial activity of the extract. Total phenol
and total flavonoid content of the aqueous extract was measured
as 41.61+ 0.78 mg GAE/g extract and 783.33 £ 5.13 mg QE/g
extract respectively. Free radical scavenging activity
determined at different concentrations of Aloe extract; at
highest concentration (600 mg/ml) %68.395 inhibitory effect
was estimated through DPPH assay and %50.075 through
ABTS assay. Aloe extract showed a greater effect on Gram-
positive bacteria through disk diffusion agar and well diffusion
agar methods. Minimum inhibitory concentrations (MIC) for
Escherichia coli, Shigella dysenteriae, Salmonella typhi,
Staphylococcus aureus, Listeria monocytogenes and Bacillus
cereus estimated 32, 64, 32, 16, 32 and 16 mg/mL respectively.
Based on results in this study, Aloe vera aqueous extract can be
a candidate to use as a preservative in food products.
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Fig. 1. Gel electrophoresis of the PCR products obtained from amplification of DNA extracted from selected yeast
isolated from natural honey. Lanel: 100 bp DNA ladder, lane 2: negative control, lane 3: positive control
(amplified DNA extracted from baker’s yeast) and lane 4: amplified DNA extracted from selected yeast isolate.
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Fig. 2. Co-aggregation and antibacterial capabilities of predominant yeast isolated from natural honey against

studied food-borne bacteria. The different lowercase and uppercase letters indicate significant differences among
co-aggregation and antibacterial activities of the selected yeast isolate, respectively.
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Table 1. Antimycotic susceptibility of the predominant yeast isolated from natural honey. Diameter of inhibition
zone equal to 14, 15-17 and higher than 20 mm, respectively show resistance, intermediate and sensitive. The
different letters indicate significant difference at p<0.05.

Antifungal compounds Inhibition zone diameter (mm) Sensitivity
(concentration)
Ketoconazole (200 mg) 9.95+0.21° Resistant
Natamycin (50 mg) 20.10 £ 0.422 Sensitive
Calcium propionate (60 mg) 0.00°¢ Resistant
Potassium sorbate (60 mg) 0.00°¢ Resistant
Itraconazole (100 mg) 0.00°¢ Resistant
Fluconazole (150 mg) 0.00° Resistant
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Fig. 3. Antifungal effect of predominant yeast isolated from natural honey on A. flavus (A) and A. niger (C)
compared to their corresponding controls (B and D) in overlay bioassay.
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Evaluation of probiotic properties of microorganisms isolated
from stressful substrates has received considerable attention.
Among probiotic microorganisms, yeasts are distinguished
from lactic acid bacteria due to their bigger size, better adhesion
ability, and resistance to antibiotics without the possibility of
transferring resistance genes. In the present study, probiotic and
antifungal properties of the predominant yeast isolated from
natural honey were investigated. Sequencing results of the PCR
products led to the identification of Saccharomyces cerevisiae
as the predominant yeast isolated from honey. Moreover, the
isolate had no hemolytic activity and showed the highest
sensitivity towards natamycin among the studied antimycotic
agents. In addition, although the yeast isolate had no proper
survival under simulated gastrointestinal conditions, it had
relatively high auto-aggregation (93.86%) and cell-surface
hydrophobicity (76.36%). The highest co-aggregation ability of
the isolate was also observed with Gram-positive bacteria
Bacillus cereus and Staphylococcus aureus, and the inhibition
activity of the isolate against B. cereus was significantly
(p<0.05) higher than those of the other studied food-borne
bacteria. The yeast isolate also showed 32.18% antifungal effect
on Aspergillus flavus. Accordingly, the predominant yeast
isolated from honey has suitable capabilities for application as
a protective culture in fermentation industries.
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Table 1. The amount of acrylamide in all crude oil samples (mg/kg)

Crude oil Mean

Rapeseed oil 0.08 £ 0.02

Sunflower oil 0.1+£0.03

Soybean oil 0.05+0.01

Crude oil Mean Median Minimum Maximum Std. Deviation p value

Statistical
analysis of all 0.08 0.08 0.10 0.02 0.00
oil samples
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Table 1. The amount of acrylamide in all fastfood samples (mg/kg)

Fastfood Mean

Fastfood 1 3.81+£0.24

Fastfood 2 0.32+0.07

Fastfood 3 1.26 +0.13

Fastfood Mean Median Minimum Maximum Std. Deviation p value
Statistical
analysis of all 1.80 1.26 3.81 0.32 0.56 0.00
fastfood
samples
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acrylamide in oil samples was 0.08+0.02 mg/kg, which was lower
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Fig. 2- Growth curve of P. polymyxa bacteria in basic culture medium.
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Table 1. Plackett—burman matrix to evaluate cell mass production

TES Time  Glucose Inocolum Urea Ammonium Mollases  Rotation Wet _Dry
No. (ULL)  (h) (%) (%) (/L) St’g';i;e (Bx) (rpm) Biomass B'(‘;rlrl‘_f;ss
J A G F E D C B A @be

1 1000 120 12 1 3 3 5 200 5 5.15 1.18
2 1000 120 2 10 15 15 5 200 5 6.13 1.19
3 100 72 2 1 15 15 5 100 5 5.56 1.42
4 1000 72 12 10 15 3 5 100 7 7.90 1.89
5 1000 120 2 10 3 15 25 100 7 17.78 4.35
6 100 72 12 10 3 15 25 200 5 14.03 3.68
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Table 2. Variance analysis of variables influencing the growth of P. polymyxa based on the plackett—
burman designs

Source Sum of Mean Mean F value P value
Squares Square Square
Model 84.19 9 8.42 0.716 0.0435 Significant
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Fig. 3. The normal distribution curve of plackett burman's plot related to the screening of
independent variables influencing P. polymyxa biomass (Normal plot and Pareto chart).
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Paenibacillus polymyxa is one of the microorganisms that has
the ability to produce extracellular exopolysaccharides and
antibiotics. Several factors, including culture medium content,
carbon and nitrogen sources, pH, temperature, air velocity, and
culture conditions, have an effect on the growth and production
of higher cell mass, as well as the production of microbial
metabolites. The purpose of this study was to investigate the
growth rate of P. polymyxa in a culture medium containing
molasses and to screen five components of the culture medium
along with four factors of the fermentation conditions using the
Plackett -Burman method to maximize cell mass production.
The results showed that among the investigated variables,
molasses brix, time, percentage of inoculation, amount of
ammonium sulfate, stirring speed, and the amount of glucose
and urea, as a first-order equatino, had a significant positive
effect on bacterial growth and biomass production. Molasses
brix medium was found to be more effective than other
variables; however, pH and the amount of low-use elements had
a negative effect on cell growth. The findings of this study
indicated that molasses-based culture medium can be used as a
cost-effective and suitable option for the growth of P. polymyxa.
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Table. 1 Experimental design of independent variables in the central composite design for canthaxantine capsule

Independent variable

Range and level

Symbol -2 -1 0 +1 +2
Voltage X1 9 12 15 18 21
Distance between X2 7 10 13 16 19
needle tip and

collector

Feed rate X3 0.5 1 15 2 2.5
Concentration of whey X4 20 25 30 35 40
protein

Llig o oo by ialesl (gbaesls (Jds LT &S 555
C,MJA{JJM)L&b)‘JASW‘}@&{\Q&}JL..J:};

L Lgd ameslzsl (bl B 5l e o]

230

ol s e (nlesl sla e el (5 el 5 2SUN
JJ\.A ‘\j)k&ﬁ)\ OJLL»..A\L(LSJM‘)JS)‘ blS) AJJLEA J)_,A

Sty Vgame oY Jsdr) i 63 cpess ialesl bl gl



\5.'5.&3;)‘9)5 Y 693 NoA aJLa..f:

[)lﬂl L;l"l'é @L«p}f)l&d;u

ol colie 35l 31 038 Jeols Oliebl (gl el
b bty 4z Jsder B s 5510 pde 0ol e

A plasl SASOL i3l 5 Sl eslic

Jbe blame Dl 51 5 ppn ool a0 Slle bl

— ke ol s lls 4 e A el O S5

va.bjz;d.lﬂ (Rz)wﬁ%]@)eMﬁl}u‘ JJ..A&LA

Table. 2 Responses of dependent variables for efficiency encapsulation to changes in the independent
variables. X1: concentration of whey protein (wt.%), X2: feed rate (mLh?), X3: voltage (kV), X4:

distance between needle tip and collector (cm).

Exp. No Variable levels Efficiency
X1 X2 X3 X4 Efficienc
y

1 -1 -1 -1 -1 32 32
2 -1 -1 -1 +1 61 58
3 -1 -1 +1 -1 30 29
4 -1 -1 +1 +1 61 66
5 -1 +1 -1 -1 30 29
6 -1 +1 -1 +1 59 55
7 -1 +1 +1 -1 30 36
8 -1 +1 +1 +1 73 73
9 +1 -1 -1 -1 37 40
10 +1 -1 -1 +1 65 66
11 +1 -1 +1 -1 37 37
12 +1 -1 +1 +1 74 74
13 +1 +1 -1 -1 32 36
14 +1 +1 -1 +1 63 62
15 +1 +1 +1 -1 40 44
16 +1 +1 +1 +1 82 80
17 -2 0 0 0 45 44
18 +2 0 0 0 60 59
19 0 -2 0 0 55 57
20 0 +2 0 0 57 61
21 0 0 -2 0 41 42
22 0 0 +2 0 60 57
23 0 0 0 -2 20 13
24 0 0 0 +2 70 75
25 0 0 0 0 66 59
26 0 0 0 0 61 59
27 0 0 0 0 60 59
28 0 0 0 0 58 59
29 0 0 0 0 60 59
30 0 0 0 0 63 59
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Table. 3 Analysis of variance (ANOVA) for response of the dependent variable

Source Predicted model Total model

d.f F p-value d.f F p-value
regression 8 43.37 0.0001 14 33.37 0.0001
Linear 4 104.22 0.0001
Squar 4 7.57 0.0027
interaction 6 3.34 0.0355
Residual 18 12
error
Lac-of-fit 16 2.13 0.36 10 1.63 0.4377
Pure error 2 2
Total 26 26
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Table. 4 Estimated coefficients of the fitted quadratic polynomial equation for the response of efficiency
encapsulation based on t-statistic. X1: Concentration of whey protein (wt.%), X2: feed rate (mLh1), X3: voltage
(kV), and X4: distance between needle tip and collector (cm).

parameter Coefficient SS p-value F
\% 3.75 3375 0.0005 2131
D 0.916 20.16 0.0028 1.27
F 3.833 352.66 0.0004 22.27
C 1.666 5890.88 0.0001 372.04
V? -1.958 133.33 0.0132 8.42
D? 56.33 0.0863 3.55
F? 2.45 192 0.0045 12.12
C? 3.833 408.33 0.0002 25.87
VxD 0.25 0.92 0.015
VxF 56.65 0.083 3.55
VxC 9 0.46 0.56
DxF 2.5 100 0.027 6.31
DxC 42.25 0.128 2.66
FxC 110.25 0.216 6.96
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Fig 2. a) the contour plots for the effect of whey protein concentration and the distance between needle tip and
collector electrospray efficiency of canthaxanthin , b) the effect of voltage and the distance between needle tip
and collector electrospray efficiency of canthaxanthin by whey protein macromolecule, and c) the effect of
changing whey protein concentration and the feed rate on the electrospray efficiency of canthaxanthin by whey
protein macromolecule

Fixed levels: wv=156 d=13

Fixed levels: f=15 c=30 Fixed levels: wv=156 f=15
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Table5. Prediction profile for the trends in efficiency encapsulation at the maximum desirability

Desirability Feed rate

Voltage applied

Distance Concentration

93% 12/2

17/5 17/1 39/4
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This study showed the potential of the electrospinning (in this case
electrospraying) technique to produce whey protein concentrate
(WPC) micro and nanocapsules for applications in the encapsulation
of canthaxanthin. The results showed that the solution concentration,
feed solution flow rate and applied voltage had a direct effect on the
encapsulation efficiency. by increasing of the solution concentration,
feed solution flow rate and applied voltage, the encapsulation
efficiency increased. The results showed that solution concentration
was the most effective factor in electrospraying, because its scale
estimate was highest. According to the results of analysis of variance
(ANOVA) for this model, the regression model suggested a
significant value for both linear and quadratic terms at P < 0.05. Also
in order to obtain 0.93% encapsulation efficiency, optimum point was
found at the emulsion concentration of 39.4%, feed solution flow rate
of 12.2 ml/min, applied voltage of 17.5 kV, and 17.1cm distance
between needle tip and collector.
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Table 1 The effect of different levels of Fenugreek seed extract on the amount of changes in pH, acidity and
syneresis of yogurt

Amount of extract Day Acidity Syneresis
(%)

Sample 1 4.15+0.012 74.89+0.032 10.12+0.062
0.2 1 4.09+0.05¢4 75.92+0.05° 12.54+0.044
0.4 1 4.05+0.05¢ 77.84+0.07F 14.22+0.02f
0.6 1 4.01+0.02f 80.01+0.05¢ 14.88+0.101

Sample 7 4.05+0.02° 76.45+0.06°¢ 11.12+0.07°
0.2 7 3.98+0.049 78.49+0.049 13.34+0.05¢
0.4 7 3.86+0.041 78.95+0.03 13.79+0.03"
0.6 7 3.73+0.01i 80.76+0.01 14.57+0.28%

Sample 14 4.01+0.01° 79.87+0.04¢ 11.68+0.04°¢
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0.2 14 3.81+0.03" 81.02+0.02" 12.87+0.17¢
0.4 14 3.69+0.02¢ 81.89+0.01 14.1140.31"
0.6 14 3.47+0.01! 83.77+0.17% 15.83+0.02'

+: Values indicate standard deviation

a-l: Averages with different superscripts in the same row have a significant difference (less than 0.05).
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Fig 2 Changes related to pH, acidity and syneresis of yogurt containing Fenugreek seed extract

Aol 5 TSy el Sliie) N I ladl

IYAT il o "l 5o 5 Mol 500 o Salie
Aok OUS 5 Ol 5 pws s 2o50 Sl pite 52

_J*‘duQLch’fWU: oslas (P<~/~o)&)a,-.

4- Flavonoids
5 Di Terpenes

245

Cwle Jd OS5 ) -T-E

dzes b glaolis] Tl e e OlalS
Ssd caale IS b a4 alS u.':U,,.Sldz}T ols 5

1- Phenolic acids
2. Benzoic acid
8- Cinamic acid



G PRSP KWK I IR FOUR JC U B S T

Q\)KAA 3 L“fb*\i Jo|

03,51 (V) Jsdr 53 SlaeSt 21 cuols Sl Lol =l
5 ekl @l ojlae gl ize 3 LT s ol 0l
Csle S| T e Ol 2 (OIS Ol
o) Ol ol s jeiite g3 ja ot S8 0l LS
K15 o5lae Ol e Sial il L (P71 0) 554 5l ime sl
s b IS Ll doss (doys /1) aldas
Mol 5D oolis 05 Vb & Ol o8 3L 515
G s ol 5o lagy 5 g1l 5 A5 5558 LS 5
S dsls 0lE (Y0YY) OLar 5 LS anls [FV] 5l
Clol oS 4 it s lead gl S,
U5 bbb Jyame S Ulpe @ sol B
Aibe (DPPH) 5T sladosly Hles 3 (5 8air
el Dlee Uls Jlnl s Sas L3S Oy (ioeas
Slasl bl (Sas adllas 3550 Lok sas Jaw 5 a1
Slaes S 51T GGsly 4 0355k Ul L 0 S
R L e g R
LT Sdisly lo iy S2S1s Ll o 4 )3

[YY] LS 46 g

L oS als 0L it 5o Jlite 1 sl (eilsls 5IUT gl
(IS Ol s aldies olS Wls ojlias Ol il 5Bl
S Cle G5 Jpame 5> ST T c
SeeSI BT S d Olin i e S Al
Jsl o5 03 5 dess N mhaw 4 by e Cile J s
S Tl resdle (P<2/00) i sdalie (55106
2 sy o SLS S s a b NS e S
UL 5 L e LSL s bl o)las
WaSs e 5l Jels ez, dails Oledl 5 (YH\A)
S5 oslize SlS| ol s Al e cnle (glads ged

O‘}f&\?uowwglﬂ.‘&é)#@M:QL:,,};),'.

246

Ooes 5 SB35 sl tasy b omls cl S op b
A sl ol BT s ] cls e (YY)
oLS wls o jlae Ol [aal531 L aS ol OLES juse 53 Jolize
GLss Gk SLS 5 Ol (S Ol 5 aldis
Ll sl Cele G S e 3 L S5
SV eskas mhe g by L OLS S e o iy
OS5 e xS 5 S sl s s A
Sl o3k A a 55 Aald glad ged 53 0l (5 S0l

Jg‘.:; odalin

 a e akled s s e JB OLS 5 VL el
SlS 5k sl ddes IS oTejlas gol> cols 002
— 5SS e (S 5 3 8 e el Sl o S
Olsl g Slast =T SlS 5 5l glads mal 5 s s
LS55 U GulesS SUS 5o &S e bl 55 5 e
S5 s [NV Wload edalie allod 53 (g3 55508
53 oskas Vbl 3 Jb LS 5o 4 Ol s S
o sl 5l aldad dls o5 1ls 5505 0L Dl 55,5
L lr sl 2303 o s remes 5 Pl
Cled Ol e Al ojluae chale 2l Lol J peames
ol Ol LIS L Ll sl 6K a5l glast o
il 3 1 OF e oS sl Ol 2alS (350> b e
SIS o33 Ll 53 5 Jub DS 5 g a4 e
sl W5 Gl (':’j'j Clled Ll g sl s @
S5 B yo 50 53 5 250l Iy S5m0 S5y <
5Bl Sl b s s anlS Gt ST el

Cols IS T 5T A Sad sy p —¥—0



\f.'f.h',.p)}) Y 693 JoA aJL«J:

Qlﬂl L;luﬁéw‘;f}lﬁkbu

Wiy Lerld Olse Aoy o 4 vt chle
b oSS Olos Sl L as ol osdle (il ials
0338 My (68 el a5 bl s, M8
YOrs anssSns e (S 5 (it o S & el
Sla Sl VY 5 (sl 5y o3 dals €sed) ST 5la
ol Jeol> (V'.AJ)LQ_Z:-)'}))J Ao s /N gl & sad)
OLen 5 (g5 Sas ol ikl el b S o Dl
—olas 3l g 4 oS (Y0YY) o 5 e 5 (T41Y)
535 3003 Cille dis S el iyl 5 Kk oS sla
Ml;djwuwc»\)&;o@dyﬁ
Lol o dlasl s b s & Sope b
b3 dpmee SLGSs g st 4 LS Sk
Ol S 55 assdee 5 s Sd oL
Sl 550 5 2l G S Sl Ll s 0dd
- o OLlS leds Al sbseslas Sl eslinal Ll s S
3y ye LB, sPH L3 Ol i sl 4 4 5 L LS
Sl 5 B s ol Waw Ul s gl ol i s
Lol 8l Slosat 5 oo ge Pl g K s
s oo 5553 [TA 5 V0] das 515 55 36 s
ook baee 8 (SSds, ole e ol
8 e oo Ll 5 O ,all 5 Ll s a5
S il e cnle il O Cuols Oles B3
3 e oo o wils 355 ol ol il (5,
— S n Ol o r Olgee ool ol 3l 50 Ol e aher
Oli chle 5 g et Cod 5 E s s gl
Lg,L:JJ_é Loyl 5 g eslinal 5540 (glnodas r\)_“e L s Laoas

[Fa] wsl oo ool Olhes Lo

247

e g‘%ﬁ‘dﬂ Clled Olsee Sl ot 555 B dsoden
Dot e L L b gad pony 55 5 0l oS addgad oo
S Sl odile Sl pond Oy b sl 035 ol pon S
O el s sl cdlles 5 Sl Glagh L sl
Sl ible 5y CuS 5 i oot L kS e LS e
SISl s o A3l Il a5 slazy

Ire] des
ol 45 88 9 () 2 -V

oo 53 Celo a5 5K s Ol s (gl puize 56
sy LT 2l e s Lol el asls Ol (V)
Gl g U Al 4y o )liae a5 355 o cdalie Lavesls
et S b sl Sy S
el o3l Glis s 1, LLals g, (P>0/00)
s PH Lasls Dl ss Js 4 Ll e 4y 5Ky 18
I ap e L8 o s S Oy Bl
A G b oapd ISl Ol st
PH S5 oplpbs el 55 5 (ol ot ls 4 S
o S e e Ola G a3l 87151 VL sl
Saud iy b [F0] uS e elen Sia L1, Ll
LoaS s spmmy el ol alded ails 53 (5D s
5o AN MR ol Ll ojlas clle 1
L (YY) o5 Slallas bl ) & Al el
2 (VOV) i Gloeh lains 3 5 0 kS b5 28
Ol Cowle J a3 Ol 5 i Sl 51 Lol

IFY 5 ¥ esls

dLﬂ) 9 W bLS 4."2 b)L,a.O J.:U.IA J:‘ O C’t.)
G YAl oslas LTI L e sl 0L 5 ool

ol B L e 5 Pl a3 50 5 Ol e il Ao s 0/



ifsls g 5 ST ST b 5555 sl S

Q\)L{w 9 L;.vrb.li Rves

Table 2 The effect of different levels of Fenugreek seed extract on the amount of phenolic compounds,
antioxidant activity and viscosity of yogurt

Amount of extract Day Phenolic Antioxidant activity Viscosity

(%) compounds

Sample 1 466+0.01° 56.91+0.012 3567+0.04¢
0.2 1 490+0.05¢ 69.70+0.03° 1950+1.28¢
0.4 1 497+0.04¢ 70.71+0.03° 3200+£1.20¢
0.6 1 499+0.01¢ 70.98+0.03¢ 3050+6.50¢

Sample 7 465+0.02° 57.95+0.062 1782+0.40°
0.2 7 491+0.04¢ 75.66+0.04° 1022+0.02°
0.4 7 495+0.04f 78.57+0.03° 1167+0.66°
0.6 7 495+0.01" 79.87+0.01¢ 1159+0.30°

Sample 14 466+0.01° 45.71+0.042 1280+0.90?
0.2 14 491+0.034 65.51+0.02° 759+1.50?
0.4 14 495+0.02f 67.24+0.01°¢ 711+3.88?
0.6 14 493+0.01' 68.27+0.114 703+3.96°

+: Values indicate standard deviation

a-l: Averages with different superscripts in the same row have a significant difference (less than 0.05).
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Fig 3 The effect of Fenugreek seed extract and storage time on the sensory properties of yogurt
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Yogurt is one of the most commaon types of fermented dairy products due to
its pleasant flavor and texture and consistency, and it can be easily mixed
with other nutrients. Fenugreek with the scientific name (Trigonella foenum-
graceum) is a hidden plant, and the fenugreek seed, which is the most
important medicinal part of this plant, contains flavonoids, sesqui-terpenes,
sterols, and mucilage fibers. In the present study, the aqueous-alcoholic
extract of fenugreek seeds at four levels (zero, 0.2, 0.4 and 0.6%) on some
physicochemical characteristics (pH, acidity, hydration and viscosity), the
amount of phenolic compounds, The antioxidant activity and sensory
properties (taste, texture, color and overall acceptance) of the enriched stirred
yogurt were evaluated during 14 days of storage. The results of data analysis
showed that the sample containing 0.6 percent has the lowest and highest pH
and acidity indicators, respectively. Also, by increasing the storage time up
to 14 days and decreasing the pH, the amount of water content of all the
samples increased significantly (P<0.05). The results showed that with a
significant decrease in the content of phenolic compounds during the storage
period, adding fenugreek seed extract to the amount of 0.6% in a period of 1
and especially 7 days increased the antioxidant activity and then, up to the
storage time of 14 days, the antioxidant activity was low in some samples
and with a very slight change in some samples (P<0.05). Also, the highest
and lowest values of viscosity were 3500 centipoise (the control sample on
the first day) and 703 centipoise (the sample containing 0.6% on the
fourteenth day) (P<0.05). Finally, by examining the results of sensory
properties, the sample containing fenugreek seed extract was able to get an
acceptable score from the sensory evaluators compared to the control sample.
Among the types of enriched and control yogurt formulations, the sample
containing 0.6% extract had the highest degree of desirability in terms of
sensory properties when stored for 1 day.
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Table 1: The effect of bug-damage wheat and acid ascorbic on the moisture of cookies during 1 month.

Treatments Bug-damage Acid ascorbic Moisture (%)

wheat (%) (ppm) 2 hours 2 weeks 1 month
1 (Control) - - 13.27+0.50« 11.20+0.30¢%f 11.20+0.30"
2 - 30 14.87+0.35% 13.60+0.56% 13.60+0.56%
3 - 60 15.60+0.362 14.13+0.322 14.13+0.322
4 10 - 12.80+0.36% 10.10+0.57n 10.10+0.577n
5 10 30 13.80+0.26" 12.37+0.56" 12.37+0.56°%
6 10 60 14.83+0.31% 13.43+0.47% 13.43+0.47%¢
7 20 - 12.47+0.55% 9.77+0.38%" 9.77+0.389"
8 20 30 12.77+0.60° 11.77+0.78¢%% 11.77+0.78¢%%
9 20 60 13.67+0.49° 13.17+0.40%¢ 13.17+0.40°
10 30 - 11.70+0.44¢ 8.87+0.35" 8.87+0.35"
11 30 30 12.83+0.25%€ 10.33+0.47¢fen 10.33+0.47¢f0
12 30 60 13.40+0.46 11.33+0.61%f 11.33+0.61%f

Different letters in each column represent significant difference from one another (p<0.05).
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Fig 1: The effect of bug-damage wheat (BD) and acid ascorbic (AA) on the specific volume of cookies.
Different letters represent significant difference from one another (p<0.05).
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Table 2: The effect of bug-damage wheat and acid ascorbic on the firmness of cookies during 1 month.

Treatments Bug-damage  Acid ascorbic Firmness (N)

wheat (%) (ppm) 2 hours 2 weeks 1 month
1 (Control) - - 19.72+0.69¢ 9.24+0.68%° 19.72+0.69%
2 - 30 14.88+0.58 8.03+0.85¢¢ 14.88+0.58
3 - 60 15.38+0.54°9  6.94+0.51°% 15.38+0.54°f
4 10 - 17.00+0.82¢%  8.38+0.48% 17.00+0.82°49
5 10 30 14.57+0.528 6.61+0.25% 14.57+0.52¢
6 10 60 15.46+0.79%9  7.05+0.12%f9 15.46+0.79°
7 20 - 18.12+0.62" 10.20+0.20P 18.12+0.62"
8 20 30 16.21+0.47%f  6.96+0.26° 16.21+0.47%f9
9 20 60 14.65+0.259 6.27+0.249 14.65+0.259
10 30 - 19.99+0.722 13.75+0.762 19.99+0.722
11 30 30 17.92+0.28% 8.71+0.29° 17.92+0.28%
12 30 60 16.42+0.43%%f  7.9440.27°0f 16.42+0.43¢%f

Different letters in each column represent significant difference from one another (p<0.05).
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Table 3: The effect of bug-damage wheat and acid ascorbic on the crust color (L*a"b”" values) of cookies.

Treatments Bug-damage  Acid ascorbic Crust color

wheat (%) (ppm) L* a b"
1 (Control) - - 59.67+0.93*  0.72+0.06¢ 22.30+1.28°
2 - 30 61.50+1.83%  0.72+0.08° 19.50+0.56°
3 - 60 63.77+1.178  0.71+0.10¢ 18.22+0.93¢
4 10 - 56.43+0.76%  1.23+0.05 22.83+0.80°
5 10 30 59.53+1.01°d  1,19+0.02° 20.90+0.60°d
6 10 60 59.93+0.56*  1.20+0.09° 18.90+0.75%
7 20 - 53.93+0.95%F  1.47+0.08? 25.17+0.492
8 20 30 58.23+0.71%  1.43+0.09% 22.30+0.60°
9 20 60 59.93+1.12°  1.44+0.04%® 19.00+0.66%
10 30 - 50.63+1.35¢  1.60+0.062 26.37+0.728
11 30 30 52.10+0.859  1.54+0.08? 22.17+0.86°
12 30 60 54.03+0.91¢F  1.51+0.03? 21.77+0.68

Different letters in each column represent significant difference from one another (p<0.05).
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Table 4: The effect of bug-damage wheat and acid ascorbic on the sensory properties of cookies.

Treatments Bug-damage Acid ascorbic Sensory properties

wheat (%) (ppm) Form and Surface Subsurface

Shape

1 (Control) - - 3.70+0.67% 4.10%0.74% 4.00+0.472
2 - 30 3.20+0.63 3.500.532bcd 3.50+0.53%
3 - 60 2.70+0.67%f 2.60+0.69% 2.80+0.63%
4 10 - 3.10+0.57¢¢ 3.70%0.67%¢ 3.50+0.71%
5 10 30 4.60+0.522 4.40+0.702 4.00+0.672
6 10 60 3.70+0.48% 3.30+0.67b 3.50+0.53%
7 20 - 2.30+0.48¢f 2.90+0.57¢ 2.60+0.52°
8 20 30 3.00+0.67¢%F  3.80+0.423¢ 3.30+0.48%°
9 20 60 4.10+0.57% 4.10+0.88% 3.90+0.326°
10 30 - 2.20+0.42" 2.30+0.48° 2.50+0.71°
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Different letters in each column represent significant difference from one another (p<0.05).
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Fig 2: The effect of bug-damage wheat (BD) and acid ascorbic (AA) on the overall acceptance of cookies.
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Bug-damage wheat is one of the agricultural wastes, which by entering the
human cycle will significantly contribute to the industry of baking products.
Therefore, in the present study, bug-damage wheat flour at levels of 10, 20
and 30% was replaced by healthy wheat flour in the formulation of traditional
Zaboli cookies and ascorbic acid at levels of 30 and 60 pp was used to
compensate. The results showed that the amount of moisture, ash, fat,
protein, Falling's number and Zeleny's number of healthy and bug-damage
wheat flour could not be a suitable indicator to detect healthy and bug-
damage wheat. This was despite the fact that the amount of wet gluten and
gluten index were effective parameters for distinguishing between healthy
and healthy and bug-damage wheat, and the amount of gluten and gluten
index was higher in the flour sample obtained from healthy wheat. Also, the
results showed that by replacing healthy and bug-damage wheat flour, the
moisture level of cookies decreased. Ascorbic acid was successful in
maintaining the moisture of the cookies during the baking process and after.
In addition, based on the results, it was indicated that the sample containing
10% bug-damage wheat flour and 30 ppm of ascorbic acid had the highest
specific volume and the lowest firmness during one month of storage. The
presence of bug-damage wheat flour and ascorbic acid in the formulation led
to the darker and lighter color of the samples, respectively. Based on the
overall acceptance score, it was determined that the sample containing 10%
bug-damage wheat flour and 30 ppm ascorbic acid (first priority), the control
sample (without bug-damage wheat flour and ascorbic acid) (second priority)
and the sample containing 20 The percentage of bug-damage wheat flour and
60 ppm of ascorbic acid (third priority) were the three best samples. But since
the purpose of using bug-damage wheat flour, the samples containing bug-
damage wheat flour (first and third priority) are introduced as the best
samples in terms of technological and sensory properties.
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Tablel. Genus-specific primers used for the detection of LAB isolates from Lighvan cheese

Primers Primers Sequence (57-37) A.mp licon Reference
size (bp)

Lactobacillus genus-specific primers

LbLMAI1-rev F: CTCAAAACTAAACAAAGTTTC 209 9]

R16-1 R: CTTGTACACACCGCCCGTCA

Enterococcus genus-specific primers

Entl F: TACTGACAAACCATTCATGATG 112 [Y+]

Ent2 R: AACTTCGTCACCAACGCGAAC

Pediococcus genus-specific primers

Pedio F F: GAACTCGTGTACGTTGAAAAGTGCTGA 701 [YV]

Pedio R R: AGTGGAACTCCATGTGTAG
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Figure2. Image of the 1.5% gel agarose (Invitrogen, G501802) of PCR products of Lighvan cheese isolates
using genus-specific primers for Lactobacillus, Enterococcus and Pediococcus genera described in Tablel. Lane
4: 1Kbp marker (Sinaclon SL 7051, Iran); Lane 17: 100bp marker (Sinaclon SL 7031, Iran); Lanes 1-3: positive
control for Lactobacillus plantarum (PTCC 1058), Pediococcus pentosaceus (ATCC 25744) and Enterococcus
faecalis (PTCC 1237); Lane 5-7: negative control (without template DNA); Lanes 8—16: DNA samples isolated

from Lighvan cheese.
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Table2. Survival of LAB isolates under artificial human Gl tract conditions

Survival Rate (%) after 3 h

Survival Rate (%) after 4

Isolates j Simulated Gastric juice ® h in Simulated gut juice ° LAB genus
LS6 68.68+0.92 51.65+1.13 Enterococcus
LS9 74.14+0.38 77.95+0.78 Lactobacillus
LS13 79.92+0.51 54.59+0.89 ND
LS17 66.98+1.14 53.34+0.34 Enterococcus
LS18 53.33+£0.97 54.93+0.72 Lactobacillus
LS33 61.82+0.48 56.39+0.31 Lactobacillus
LS37 72.23+0.41 75.37+0.43 Lactobacillus
LS50 51.20+0.43 47.42+0.76 ND
LS58 73.64+0.52 78.3920.42 Enterococcus
LS59 86.90+0.69 70.62+0.17 Enterococcus
LS64 74.19+0.51 78.01+0.27 Pediococcus
LS71 56.49+1.13 54.63+0.55 Lactobacillus
LS83 52.20+0.01 58.04+0.48 ND
LS85 48.68+0.92 51.65+1.13 Pediococcus
LS99 74.14+0.38 77.95+0.78 Pediococcus

LS106 79.92+0.51 54.59+0.89 Enterococcus

LS118 66.98+1.14 53.34+0.34 Lactobacillus

Data are mean + standard deviation of three independent experiments.
3 phosphate-buffered saline solution (adjusted to pH 3) containing 3 mg mL™ pepsin.
®, PBS solution containing 0.3% bile salts and 1 mg mL™* pancreatin.
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Table3. Antibacterial effect of selected LAB isolates against indicator pathogens

Zone diameter (mm) around

Escherichia coli
(PTCC 1276)

Salmonella enterica
(PTCC 1709)

Isolates

Listeria
monocytogenes

Staphylococcus aureus
(PTCC 1764)
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(PTCC 1163)

LS6 0 5.48+0.16 7.21+0.26 12.01+0.33
LS9 6.26+0.06 17.47+0.23 12.64+0.28 16.50+0.21
LS17 0 0 0 0

LS18 0 0 11.26+0.05 10.58+0.19
LS33 2.30+0.17 13.59+0.19 21.58+0.20 20.49+0.14
LS37 0 8.54+0.09 0 13.43£0.18
LS58 0 0 0 2.64+0.21
LS59 12.31+0.15 11.43+0.18 18.41+0.20 22.24+0.23
LS64 0 0 0 7.26+0.05
LS71 4.43+0.10 8.54+0.25 13.71+0.19 18.35£0.10
LS85 0 0 8.65+0.24 11.30+0.17
LS99 0 0 0 4.53+0.24
LS106 0 0 16.38+0.15 15.54+0.09
LS118 5.73%£0.10 2.4610.10 0 0

Data are mean =+ standard deviation of three independent experiments.
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Table4. Antifungal effect of selected LAB isolates against indicator molds
Growth inhibition (%) of Growth inhibition (%) of

chle Blas tdsas s il o bus conlt
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Isolates MIC (%) Aspergillus flavus MIC (%) Penicillium citrinum
(PTCC 5004) (PTCC 5304)

LS6 30 14+0.10 30 24+0.04
LS9 40 10+0.09 50 9+0.55
LS17 70 16+0.22 70 13+0.36
LS18 - - - -

LS33 20 21+0.25 20 29+0.30
LS37 100 15+0.30 70 24+0.34
LS58 60 25+0.17 40 10+0.20
LS59 30 21+0.48 30 224+0.11
LS64 - - - -

LS71 20 27+0.07 20 25+0.06
LS85 40 23+0.53 30 18+0.65
LS99 - - - -
LS106 20 20+0.11 30 31+0.23
LS118 100 9+0.40 100 11+0.30

Data for growth inhibition (%) are mean + standard deviation of three independent experiments.
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Table5. Aggregation activities of selected LAB isolates

Auto-aggregation
Isolates geres

Co-aggregation (%) with

(%) E. coli S. enterica

LS6 78.60+0.49 88.33+0.18 80.07+0.35
LS9 38.4610.13 40.30+0.22 50.85+0.40
LS18 40.2610.24 36.4910.66 39.57+0.59
LS33 79.5310.45 59.4610.36 69.19+0.54
LS37 51.43+0.30 44.4610.24 30.14+0.39
LS59 21.22+0.39 31.49+0.49 42.44+0.61
LS71 67.57+0.41 87.52+1.33 70.86+0.10
LS85 40.781+0.51 47.87+0.20 35.75+0.40
LS106 56.52+0.37 76.6510.52 70.43+0.19

Data are mean + standard deviation of three independent experiments.
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Table6. Antibiotic resistance in selected LAB isolates

Antibiotics Inhibition zone diameter (mm) for LAB isolates

LS106 LS71 LS33 LS6
Vancomycin 13.540.36 (R) 10.610.11 (R) 15.4+0.08 (1) 7.310.09 (R)
Cefixime 15.540.14 (R) 27.410.14 (S) 18.140.05 (S) 16.310.09 (S)
Penicillin 30.6+0.36 (S) 29.410.08 (S) 27.3+0.16 (1) 31.1+0.17 (S)
Clindamycin 0 (R) 10.840.09 (R) 0 (R) 0 (R)
Tetracycline 31.3+0.11 (S) 25.5+0.15 (S) 23.4+0.09 (S) 29.3+0.15 (S)
Chloramphenicol 22.1+0.38 (S) 26.5+0.18 (S) 18.6+0.15 (I) 29.4+0.23 (S)

Ampicillin

25.2+0.39 (S)

27.4+0.14 (S)

18.5+0.14 (S)

22.3+0.14 (S)

8 -Horizontal gene transfer

2178



\5.'5.&3;)‘9)5 Y 693 NoA aJLa..f:

[)lﬂl L;l"l'é @L«p}f)l&d;u

Erythromycin 26.4+0.22 (S)

20.7+0.33 (1)

243+0.22(S)  21.3%0.39(S)

Azithromycin 13.4:0.08 ()  23.5£0.21(S)  13.7+0.08 (I) 17.4+0.09 (1)
Gentamicin 18.7+0.09 (S)  18.5t0.13(S)  17.4%0.08 (S) 14.5+0.06 (1)
Ceftriaxone 43:0.06 (R)  28.3:+0.28(S)  21.2¢+0.16 (R)  15.1%0.19 (R)

Data are mean + standard deviation of three independent experiments.
(1) indicates intermediate sensitivity (R) resistance and (S) susceptibility to the antibiotics based on CLSI, 2018 guideline.
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The main reason for the presence of specific microbiota, particularly lactic
acid bacteria in dairy products made from raw milk, such as Lighvan cheese,
is the traditional methods of preparing these products. A large number of
these bacteria are probiotic microorganisms, and for example, many species
of Lactobacillus, Enterococcus and Pediococcus bacteria presented in foods
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have shown probiotic properties. In the current study, genus-specific PCR
detection for the Lactobacillus, Enterococcus, and Pediococcus genera was
used to confirm the isolates of lactic acid bacteria that had been
phenotypically isolated from 25 samples of traditional Lighvan cheese.
Subsequently, the probiotic properties of the isolates, including resistance in
simulated gastrointestinal tract conditions, antagonistic properties, auto-
aggregation and co-aggregation attributes, antibiotic resistance and
hemolytic activities of the selected strains were evaluated. Based on
biochemical and molecular detection tests, among the 84 selected strains, 58
isolates were identified as Lactobacillus (29 isolates), Enterococcus (18
isolates) and Pediococcus (11 isolates). Screening of these isolates for
survival in human GI tract conditions showed that 26.1% of the isolates (14
isolates) had resistance levels above 50%. Also, nine isolates of the selected
strains showed potent antibacterial activity against Listeria monocytogenes
and Staphylococcus aureus, as well as Aspergillus flavus and Penicillium
citrinum molds. Moreover, based on the ability of auto-aggregation and co-
aggregation features, four isolates LS106, LS71, LS33 and LS6 (belonging
to Lactobacillus and Enterococcus genera) were selected. Finally, the
investigation of antibiotic resistance revealed the sensitivity of these isolates
to majority of the used antibiotics, so that all isolates were susceptible to
tetracycline and ampicillin. Also, not one of these four isolates exhibited
hemolytic properties. As a result, these isolates are recommended as suitable
candidates for usage in fermented food products, taking advantage of their
beneficial properties.
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Chart 1- Comparison of the average hydrolysis of milk proteins in the investigated treatments during 120 hours
of fermentation (Dairy drink without adding Ganoderma and Lactobacillus casei extract (D1), Dairy drink
containing Ganoderma extract (D2), Dairy drink containing free lactobacillus casei (D3), Dairy drink containing
Lactobacillus casei capsules (D4), Dairy drink containing Ganoderma extract and Lactobacillus casei Azad
(D5), Dairy drink containing Ganoderma extract and Lactobacillus casei capsule (D6)).
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Chart 2 Comparison of the average DPPH radical inhibitory activity in different treatments of the investigated
ultra-beneficial drinks (in a period of 120 hours) (Dairy drink without adding Ganoderma and Lactobacillus
casei extract (D1), Dairy drink containing Ganoderma extract (D2), Dairy drink containing free lactobacillus

casei (D3), Dairy drink containing Lactobacillus casei capsules (D4), Dairy drink containing Ganoderma extract
and Lactobacillus casei Azad (D5), Dairy drink containing Ganoderma extract and Lactobacillus casei capsule

(D6)).
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Chart 3- Comparison of the average ABTS radical inhibitory activity in different treatments of the studied ultra-
beneficial drinks (in a period of 120 hours) (Dairy drink without adding Ganoderma and Lactobacillus casei
extract (D1), Dairy drink containing Ganoderma extract (D2), Dairy drink containing free lactobacillus casei

(D3), Dairy drink containing Lactobacillus casei capsules (D4), Dairy drink containing Ganoderma extract and

Lactobacillus casei Azad (D5), Dairy drink containing Ganoderma extract and Lactobacillus casei capsule
(D6)).
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Chart 4- Comparison of the average Brix percentage in different treatments of the investigated ultra-beneficial
drinks (in a period of 30 hours). (Dairy drink without adding Ganoderma and Lactobacillus casei extract (D1),
Dairy drink containing Ganoderma extract (D2), Dairy drink containing free lactobacillus casei (D3), Dairy
drink containing Lactobacillus casei capsules (D4), Dairy drink containing Ganoderma extract and Lactobacillus
casei Azad (D5), Dairy drink containing Ganoderma extract and Lactobacillus casei capsule (D6)).
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Chart 5- Comparison of the average percentage of dry

matter in different treatments of the investigated

super-beneficial drink (within 30 days) (Dairy drink without adding Ganoderma and Lactobacillus casei
extract (D1), Dairy drink containing Ganoderma extract (D2), Dairy drink containing free lactobacillus casei
(D3), Dairy drink containing Lactobacillus casei capsules (D4), Dairy drink containing Ganoderma extract and
Lactobacillus casei Azad (D5), Dairy drink containing Ganoderma extract and Lactobacillus casei capsule

(D6)).
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Chart 6-Comparison of the average pH level in different treatments of the examined ultra-beneficial drinks (in
30 days). (Dairy drink without adding Ganoderma and Lactobacillus casei extract (D1), Dairy drink containing

Ganoderma extract (D2), Dairy drink containing free lactobacillus casei (D3), Dairy drink containing
Lactobacillus casei capsules (D4), Dairy drink containing Ganoderma extract and Lactobacillus casei Azad
(D5), Dairy drink containing Ganoderma extract and Lactobacillus casei capsule (D6)).
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chart 7- The results of sensory evaluation in different treatments of ultra-beneficial dairy drink (Dairy drink
without adding Ganoderma and Lactobacillus casei extract (D1), Dairy drink containing Ganoderma extract
(D2), Dairy drink containing free lactobacillus casei (D3), Dairy drink containing Lactobacillus casei capsules
(D4), Dairy drink containing Ganoderma extract and Lactobacillus casei Azad (D5), Dairy drink containing
Ganoderma extract and Lactobacillus casei capsule (D6)).
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ARTICLE INFO ABSTRACT

Ganoderma mushroom with scientific name G. clear It is considered one of
Article History: the most important herbs in traditional medicine, and for many years It was
Received:2024/10/4 known as a traditional and effective elixir in the treatment of various diseases. Today,
Accepted:2025/2/16 consumers' desire for beneficial food products such as probiotic drinks is

increasing, therefore, in this research, the production of a beneficial synbiotic
dairy drink based on milk, Ganoderma extract and Lactobacillus casei free
and capsule has been done. In the first phase of extraction, Ganoderma

Keywords: mushroom extract It was extracted by percolation method; Then, in the

second phase, the encapsulation of probiotic bacteria was done. In the third
Dairy drink, phase, the ultra-beneficial dairy drink 6 levels (D1 control treatment (without
beneficial, Ganoderma mushroom extract and Lactobacillus casei capsule), D2
Ganoderma, Treatment containing Ganoderma mushroom extract, D3 A drink containing

free Lactobacillus casei bacteria, D4 A drink containing encapsulated
Lactobacillus casei bacteria, b5 A drink containing Ganoderma mushroom
extract and Lactobacillus casei Azad bacteria, D6 Drink containing
Ganoderma mushroom extract and Lactobacillus casei bacterium
(encapsulated) was produced. The parameters examined in this research
10.22034/FSCT.22.158.283. include: Physicochemical, microbial and sensory characteristics were in the
treatments. Statistical analysis using software SPSS V.25 At the probability

Lactobacillus casei,
encapsulation

*Corresponding Author E- level (0.05>p) was done. The results of this research showed that the average
gh2002_haghayegh@yahoo.com hydrolysis of milk protein increased until 40 hours and then decreased until

) ) ) 120 hours. The sensory evaluation of the aroma score showed a statistically
mj.shakori@gmail.com significant difference in some of the drink treatments, so that the drink

containing the extract mushroom Ganoderma and Lactobacillus casei
capsule had the highest and the drink prepared from the extract alone had the
lowest aroma score. review pH showed that lactic acid bacteria at the end of
their logarithmic growth period pH reduced to 4.5, which is important from a
technological point of view and preventing the growth of other unwanted
microorganisms. Also, the results of total bacterial count, Escherichia coli
and Staphylococcus aureus bacteria count were negative and no growth was
observed. Therefore, it can be said that the ultra-beneficial dairy drink
produced in this research is a product with an average shelf life that can In
the best case, according to the viability of the bacteria during the period of
30 days, it is very suitable in the refrigerator and at the level of 6.7
logarithms. Offered to have the most health benefits.
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