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1. Allinase
2. Lauraceae
3. Laurales
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2. Tween 80
3. Casting method
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1. Rhubarb
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2. Tensile strength

3. Elongation at break

4. Water vapor permeability
5. Water absorption capacity
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1. UltraTurrax
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1. Elongation at break
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Table 1 Evaluation of changes in pH of jug cheese packed in optimal biodegradable film based on 20%
pinto bean starch and 80% polyvinyl alcohol containing different concentrations of cinnamon, garlic and
ginger essential oils and comparing it with the control sample

pH

Treatment

First day

30" day

60" day

Polyethylen'(control)
Pva 80/20 starch’ (film)
Film + Garlic 3.125
Film + Garlic 6. 25
Film + Garlic 12. 5
Film + Ginger 3.125
Film + Ginger 6.25
Film + Ginger 12. 5
Film + Cinnamon 3.125
Film + Cinnamon 6. 25
Film + Cinnamon 12. 5

4.180 = 0.000 &
4.180 + 0.000
4.180 + 0.000 *
4.180 + 0.000 *
4.180 + 0.000 *
4.180 + 0.000 *
4.180 + 0.000
4.180 + 0.000 *
4.180 + 0.000 *
4.180 + 0.000
4.180 + 0.000

4.146 +0.005°®
4.150 + 0.000 >B
4.160 + 0.000 **8
4.160 + 0.000 *B

4.163 +0.005°8
4.156 + 0.005 28
4.160 + 0.000 8
4.163 +0.005 *®
4.153 +0.005 *>B
4.160 + 0.000 8
4.163 +0.005 8

4.123 £0.005 ™
4.123 +£0.005 ¢
4.136 +£0.005
4.143 £0.005 *©
4.146 + 0.005 *©
4.136 +£0.005
4,143 +£0.005 *©
4.146 + 0.005 *©
4.140 + 0.005 ¢
4,143 +£0.005 *©
4.150+0.010%®

1 control: Jug cheese packed in polyethylene nylon.

2 films: a biodegradable film based on 80% polyvinyl alcohol and 20% pinto bean starch

Results are shown as mean +standard deviation.

The lowercase letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 2 Evaluation of changes in the acidity of jug cheese packed in the optimal biodegradable film

based on 20% pinto bean starch and 80% polyvinyl alcohol containing different concentrations of
cinnamon, garlic and ginger essential oils and comparing it with the control sample

Treatment

Acidity (Lactic acid %)

First day

30" day

60" day

Polyethylen'(control)
Pva 80/20 starch” (film)
Film + Garlic 3.125
Film + Garlic 6. 25
Film + Garlic 12. 5
Film + Ginger 3.125
Film + Ginger 6.25
Film + Ginger 12. 5
Film + Cinnamon 3.125
Film + Cinnamon 6. 25
Film + Cinnamon 12. 5

0.960 = 0.000 *©
0.960 =+ 0.000 *©
0.960 =+ 0.000 *©
0.960 + 0.000 *©
0.960 =+ 0.000 *©
0.960 =+ 0.000 *©
0.960 = 0.000 *©
0.960 = 0.000 *©
0.960 =+ 0.000 *©
0.960 =+ 0.000 *©
0.960 = 0.000 *©

1.013 £0.009°F
1.013 +£0.009*®
1.012 + 0.009%®
1.008 + 0.008 **8
1.002 + 0.009 **8
1.008 + 0.000 **8
1.002 + 0.009 **8
0.997 + 0.009 **8
1.008 + 0.000 **8
1.002 + 0.009 **8
0.986 + 0.009 "B

1.050 + 0.009**

1.050 + 0.009 **

1.045 + 0.009 **A
1.034 £ 0.009 2>cA
1.029 + 0.009 A
1.040 =+ 0.000 A
1.029 & 0.009 ¢4
1.024 £+ 0.000 >4
1.040 =+ 0.000 A
1.029 + 0.009 A
1.018 +£0.009 A

1control: Jug cheese packed in polyethylene nylon.
2 films: a biodegradable film based on 80% polyvinyl alcohol and 20% pinto bean starch
Results are shown as mean +standard deviation.
The lowercase letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 3 Evaluation of changes in the salt of jar cheese packed in the optimal biodegradable film based on
20% pinto bean starch and 80% polyvinyl alcohol containing different concentrations of cinnamon, garlic
and ginger essential oils and comparing it with the control sample

Salt %
Treatment First day 30" day 60" day
Polyethylen'(control) 6.493 +0.000 * 6.513£0.033 6.571+0.033 %
Pva 80/20 starch” (film) 6.493 +0.000 * 6.825+0.033 *® 7.332+0.033*
Film + Garlic 3.125 6.493 + 0.000 *° 6.805 +0.033 *8 7.293 +(0.033 A
Film + Garlic 6. 25 6.493 + 0.000 *° 6.766 + 0.033 *® 7.254 +0.000 A
Film + Garlic 12. 5 6.493 + 0.000 *° 6.766 +0.033 8 7.215+0.0334
Film + Ginger 3.125 6.493 +0.000 * 6.786 + 0.000 *® 7273 £0.033 4
Film + Ginger 6.25 6.493 +0.000 * 6.766 £ 0.033*3 7.254+0.000 A
Film + Ginger 12.5 6.493 +0.000 * 6.766 +0.033 *® 7.234+0.035 4
Film + Cinnamon 3.125 6.493 + 0.000 *° 6.825+0.033 7312 +0.000 4
Film + Cinnamon 6. 25 6.493 + 0.000 *° 6.786 + 0.000 8 7.293 +(0.033 A
Film + Cinnamon 12. 5 6.493 + 0.000 *° 6.766 + 0.033 °® 7.273 +0.033 A

1 control: Jug cheese packed in polyethylene nylon.
2 films: a biodegradable film based on 80% polyvinyl alcohol and 20% pinto bean starch
Results are shown as mean +standard deviation.
The lowercase letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 4 Evaluation of changes in the humidity of jug cheese packed in the optimal biodegradable film
based on 20% pinto bean starch and 80% polyvinyl alcohol containing different concentrations of
cinnamon, garlic and ginger essential oils and comparing it with the control sample.

Humidity %

Treatment

First day

30" day

60" day

Polyethylen'(control)
Pva 80/20 starch’ (film)
Film + Garlic 3.125
Film + Garlic 6. 25
Film + Garlic 12. 5
Film + Ginger 3.125
Film + Ginger 6.25
Film + Ginger 12.5
Film + Cinnamon 3.125
Film + Cinnamon 6. 25
Film + Cinnamon 12. 5

44955+0.033 ™
44.017+0.073
44315+0.017 &4
44.625+0.017
44788+ 0.109 B
44239 +0.043 &4
44 438 +0.017 °*
44.690+ 0.091 A
44177 £ 0.046 12
44365 +0.014 A
44552 +0.015 %

43.628 +0.303 °F
38.200+£0.281 "8
40.825 +0.007 B
41.700 £0.080 B
42,571 £0.125 %8
40.654 +£0.144 °®
41.295+0.272 °®
42 400 +0.026 *8
38.758 £0.227 "B
39.599 +0.231 &
40.146 +0.182 &8

42113 +£0.195
31.737 £0.548 <€
34.944 +£0.021 <€
36.615 £0.400 °C
37.777 +£0.058 €
34.696 +0.057 €
36.107 £0.110
37451 +£0.223 5
32.827+0400F
34.172 £0.644 €
35.055+0.077 €

1control: Jug cheese packed in polyethylene nylon.
2 films: a biodegradable film based on 80% polyvinyl alcohol and 20% pinto bean starch
Results are shown as mean +standard deviation.
The lowercase letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 5 Evaluation of changes in the weight loss of jug cheese packed in the optimal biodegradable film
based on 20% pinto bean starch and 80% polyvinyl alcohol containing different concentrations of
cinnamon, garlic and ginger essential oils and comparing it with the control sample

Weight loss %
Treatment First day 30" day 60" day
Polyethylen'(control) 2.616+0.594 ™ 2.235+0.465 2.014+0.195™
Pva 80/20 starch” (film) 9.466 +0.365 A2 9412 £0.504 * 2.014+0.134 *8
Film + Garlic 3.125 9.038+0.017 ™ 5.899 +0.041 B 1.471 £0.031"%
Film + Garlic 6. 25 8.020 + 0.562°¢A 5017 +0.1268 0.907 +£0.032 €

Film + Garlic 12. 5
Film + Ginger 3.125
Film + Ginger 6.25
Film + Ginger 12. 5
Film + Cinnamon 3.125
Film + Cinnamon 6. 25
Film + Cinnamon 12. 5

7704 +0.115°°

9.123 +£0.237 4
8.119 +0.278 bedA
7912 +0.297°%
8.952 + 0.206 >4
8.239 +0.678 "4
7.838+0.177 P2

3.859+0.180 ®
6.040 +0.298 8
5.354 +0.465 B
3975+0.176 ®
8.847 +0.409 A
7.890 £0.367 4
7311+0.305 B

0.610+£0.200 ¢
1.610£0.079 >
1.246 £0.031 %€
0.788 +0.165 &°
1.723 £0.084 8
1.380 £0.027 B
1.094 +£0.027 ¢

1 control: Jug cheese packed in polyethylene nylon.
2 films: a biodegradable film based on 80% polyvinyl alcohol and 20% pinto bean starch
Results are shown as mean +standard deviation.
The lowercase letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 6 Evaluation of changes in the taste and smell and general acceptance score of jug cheese packed in
the optimal biodegradable film based on 20% pinto bean starch and 80% polyvinyl alcohol containing
different concentrations of cinnamon, garlic and ginger essential oils and comparing it with the control

sample

Treatment

Taste and Smell score

General acceptance (score)

30" day

60" day

30" day

60" day

Polyethylen'(control)
Pva 80/20 starch” (film)
Film + Garlic 3.125
Film + Garlic 6. 25
Film + Garlic 12. 5
Film + Ginger 3.125
Film + Ginger 6.25
Film + Ginger 12. 5
Film + Cinnamon 3.125
Film + Cinnamon 6. 25
Film + Cinnamon 12. 5

3.380 +£0.140"*
3450+ 0.110%A
3.020 £ 0.070°%
2.650+0.12%
1.950 + 0.09°*
4250+ 027*
4.180+0.16*
3.880+0.13*
4220+0.15*
4.040+0.072%4
3.75040.100°*

3470+0.110%
3.710 + 0.080%
2.640 +0.170*
1910+ 0.14™
1.480 + 0.09™
4350 + 0.07%A
4310 + 0.060%4
3.820 +0.010%%
4450+ 0.050%A
4.310+0.050%4
3.780+0.020

3961+£0.16™
4,142 £ (.15
3271£0.17¢
2.832+0.33 4
2245+0.19%
4533+03] A
4422 +(.15%
4,172 +£0.22"
4.632+023%
4435+0.15 A
4.172+0.18 A

4121+£0.13*
4234 +0.16 A
2992 +0.18%
2271 +0.26%
1684+0.35 ™
4772 +0.17%A
4,652 +0.16 %A
4217 +£0.23 A
4833+0.15%
4,450 +£2.13 %A
4261+0.13

1 control: Jug cheese packed in polyethylene nylon.
2 films: a biodegradable film based on 80% polyvinyl alcohol and 20% pinto bean starch
Results are shown as mean +standard deviation.
The lowercase letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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cheese due to the preservation of nutrients in the curd. Therefore, the aim of the
present study was to use a biodegradable film of polyvinyl alcohol and pinto bean
starch containing cinnamon, garlic and ginger essential oils to improve the

physicochemical and sensory properties of jug cheese and compare with conventional
Keywords: packaging. For this purpose, jug cheese in biodegradable biodegradable film based on
polyvinyl alcohol / pinto bean starch (80/20 %) containing different concentrations

Blodegradable film, (3.125, 6.25 and 12.5%) of essential oils Cinnamon, garlic and ginger were packaged
Polyvinyl, . . . . .

Pinto b tarch and their physicochemical and sensory properties were evaluated during 60 days of
Jli; 2}1:622 starch, storage at 4 °© C and compared with the control sample. The results showed that the

use of essential oils and increasing their concentration in biodegradable film caused a
significant increase in moisture content and a significant decrease in weight loss in
jug cheese samples during storage. Also, with increasing storage time, pH, humidity
and weight loss decreased significantly (p<0.05) and the amount of acidity and salt

Essential oil.
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increased significantly (p<0.05). The general acceptance score of the jug cheese
samples packed in biodegradable film containing 3.125% of cinnamon and ginger
essential oil after 60 days of storage was higher than the control sample. The use of
biodegradable films based on pinto bean starch and polyvinyl alcohol along with
cinnamon and ginger essential oils are solutions that can improve the
*Corresponding Author E-Mail: physicochemical and sensory properties of jug cheese during storage and also prevent
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