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Table 1- Experimental Treatments

sl (SN E99 (olo) (5 105 ylo
Treatment Packaging Type Storage time (months)
T1 N.PE 0,3,6,9 12
T2 (Control) N.TEX 0,3,6,9,12
T3 N.PE+TEX 0,3,6,9,12
T4 Vac.PE 0,3,6,9 12
T5 Vac.PE+TEX 0,3,6,9 12
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Table 2- Characteristics of husked Quinoa grains (0-day data)

PH () &1 2905 (1) oo (1) st () ey (D) om (%) cagb, (%) 58 Comsy
Carbohydrate (%) Fiber (%) Ash (%) Protein (%) Fat (%) Moisture (%) Husking (%)
5.23 68.80 2.06 2.90 12.95 3.96 12.33 13.51
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Table 3- Means comparison of the effect of treatment type and storage time on quinoa grain moisture

o .
s (ko) 5 ,laeS5 o
Treatment Storage time

Ts T4 T3 T T (months)
12.33aD 12.33aC 12.33aD 12.33 aE 12.33 aE 0
12.33¢D 12.33¢C 1231 ¢D 11.24 aD 12.02 bD 3
1217 cdC 12.24 dC 12.13¢C 9.60 aC 11.76 bC 6
12.00 ¢B 11.90 dB 1133 ¢B 8.40 aB 11.17 bB 9
11.68 dA 11.50 cA 10.37 bA 7.92 aA 10.67 bA 12
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Table 4- Means comparison of the effect of treatment type and storage time on quinoa grain ash

s (0Le) (5,185 oo
Treatment Storage time
T5 T4 T3 T2 T1 (months)
2.90aC 2.90aD 2.90aD 2.90 aE 2.90aD 0
2.90 bC 2.90 bD 2.90 bD 2.72aD 2.89bD 3
2.88dC 2.86 dC 2.37bC 1.97aC 2.50cC 6
2.64cB 2.58 cB 2.15bB 159 aB 2.20bB 9
2.29eA 2.10dA 1.61 bA 1.54 A 2.00 cA 12
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Table 5- Means comparison of the effect of treatment type and storage time on quinoa grain fiber

sl (o) (5,19 ko
Treatment Storage time
TS5 T4 T3 T2 T1 (months)
2.06 aB 2.06 aB 2.06 aC 2,06 aC 2.06 aC 0
2.06 aB 2.06 aB 2.05aBC 2.02aC 2.04 aBC 3
2,02 aAB 2.00 aAB 2,01 aABC 1.99 aBC 2.00 aABC 6
2,00 bAB 1.99 bAB 1.98 bAB 1.92 aB 1.97 bAB 9
1.95bA 1.94 bA 1.95bA 1.60 aA 1.93bA 12
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Table 6- Means comparison of the effect of treatment type and storage time on quinoa grain protein
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Treatment Storage time
TS5 T4 T T2 T1 (months)
12.95aC 12.95aD 12.95aC 12.95aD 12.95aD 0
12.95aC 12.94 aD 12.92 aC 12.87 aD 12.90 aD 3
12.91cC 12.82 bcC 12.86 bcC 12.66 aC 12.79 bC 6
12.76 cB 12.71cB 12.72 cB 12.31aB 12.59 bB 9
12.49 dA 12.36 cA 12.43 dA 11.69 aA 12.21 bA 12
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Table 7- Means comparison of the effect of treatment type and storage time on quinoa grain fat

Ses (ole) (5515 3l
Treatment Storage time
s T4 T3 T2 T (months)
3.96 aA 3.96 aB 3.96 aC 3.96 aD 3.96 aC 0
3.96 bA 3.96 bB 3.95 abC 3.92aC 3.94 abC 3
3.95 bA 3.93 abAB 3.93abC 3.90aC 3.92 abC 6
3.94cA 3.91 beA 3.87bB 3.80 2B 3.82 2B 9
3.93¢A 3.90 cA 3.80 bA 3.70 aA 3.77bA 12
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Table 8- Means comparison of the effect of treatment type and storage time on quinoa grain Carbohydrate

s (ole) (5,105 loj
Treatment Storage time
TS5 T4 T3 T2 T1 (months)
65.80 aA 65.80 aA 65.80 aA 65.80 aA 65.80 aA 0
65.80 aA 65.81 aA 65.87 aA 67.23¢B 66.21 bB 3
66.07 aB 66.15 aB 66.70 bB 69.88 dC 67.03 ¢cC 6
66.66 aC 66.91 bC 67.95cC 71.98 D 68.25 dD 9
67.66 aD 68.20 bD 69.48 cD 73.55 dE 69.42 cE 12
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Table 9- Means comparison of the effect of treatment type and storage time on quinoa grain pH

Lowi =
7 (o) (5,145 Gyloj
Treatment .
Storage time
TS5 T4 T3 T2 T1 (months)

5.23aB 5.23aC 5.23aC 5.23aC 5.23aC 0
5.23¢cB 5.21cBC 5.21cC 5.07 aB 5.15bB 3
5.20 bAB 5.17 bA 5.01aA 5.01aA 5.02 aA 6
5.19 bA 5.19 bAB 5.11aB 5.25cCD 5.24 cC 9
5.20 aAB 5.20 aABC 5.30 cD 5.28 bcD 5.25bC 12
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Abstract

Quinoa is a pseudocereal and a good source of minerals, vitamins, polyphenolic compounds, phytosterols
and flavonoids. Unfavorable storage and packaging conditions for quinoa decreases its quality. The purpose
of this study is to evaluate the physicochemical characteristics of quinoa during its packaging and storage
time. For this purpose, the husking Q12-genotype quinoa were packed inside three type of packaging material
including low-density-polyethylene (LDPE), textile, and LDPE + textile and stored at 5°C for one year using
normal and vacuum packaging and its quantitative and qualitative parameters were evaluated. After about 3-
4 months of storage, the packages under vacuum gradually lost the vacuum state. Among the vacuum
packages, the samples of the LDPE + textile lost the vacuum about one month later than the LDPE film.
Measured indicators results showed that with the probability of error less than 0.05 (p<0.05), the use of
vacuum packaging, was effective in protection of the quantitative and qualitative characteristics of quinoa
grains. Both types of packaging material type i.e. polyethylene film and LDPE+textile in both types of normal
and vacuum packaging with a confidence level of 95% were effective in the prevention of the quinoa quality,
compared to the control (normal packaging of samples inside textile). The non-significance of all treatments
shows the necessity of packaging, which has been able to reduce the difference between treatments. Among
all the treatments during one year of storage time, the data of samples under vacuum packed in LDPE+textile
were closer to the data of zero-day.
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