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Introduction: Sprouted edible seeds are a good source of nutrients, dietary fiber, and mineral and phenolic
compounds. The sprout use to be consumed as a functional food. The germination process, a natural biological
process, is an effective and economical method for improving and increasing the bioactive compounds of seeds.
High metabolic and transpiration activity along with high respiration rate of the sprouts reduce their quality.
Since one of the influencing factors on the consumer's choice is the organoleptic characteristics of the product,
therefore, in order to maintain and increase the quality of the product after harvesting, several methods are used
in this regard. The use of coating and modified atmosphere packaging is effective in maintaining and increasing
the quality of fruits and vegetables after harvesting. Some of plant seeds such as durian seeds, Alyssum, and
basil seeds are potentially a source of hydrocolloids. The improvement of the space inside the package is made
by the interaction between the two processes of product respiration and gas transfer and film permeability. To
overcome the limitations of this system, perforated-modified atmosphere packaging was proposed. This study
aims to investigate the effect of basil seed mucilage-based coating and modified atmosphere packaging on the
kinetics of variations in sensory characteristics and lightness of fresh wheat sprouts.

Materials and methods: Wheat seeds (Parsi Variety) and Ocimum basilicum seeds were obtained from the
agriculture and natural research center of Khorasan Razavi. The sterilized seeds were soaked in sterile water
(1:3 w/v) for 24 h at room temperature. Then, the seeds were transferred to sterile cloth, and they were
incubated in a sterile incubator at 10 °C for 72 hours. Basil seed mucilage was extracted using double distilled
water (pH=7 & T=55 °C) and the slurry solution was stirred using a mechanical stirrer for 90 minutes. Pericarp
of basil seeds, during the extraction process was swollen water. The mucilage was separated using a rotating
plate extractor (laboratory extractor, Pars Khazar Company, Iran). The extracted mucilage was dried in an oven
(model 2U05, Teb Soroush Company, made in Iran), after grinding and sieving, it was kept in a glass container
at a dry and cool place. Mucilage solutions (0.3% w/v) and 0.35% plasticizer (glycerol, Merck) were made in
stirrers for 30 minutes at 50C mucilage solution was sprayed on the wheat sprouts for 1 minute. The coated and
uncoated fresh wheat sprouts were packed into polyethylene bags (42 pum thick). Some bags had one and two
holes and some others had no holes. The holes’ sizes were 500 um. The treatments were kept at 10 °C for zero,
three, six, and nine days and experiments were performed every three days. Sensory properties (overall
acceptability) were examined by consumers and lightness (L") was by Hunterlab. Zero- or first-order kinetics
were used for modeling and the effect of temperature was demonstrated using the Arrhenius equation. SPSS
Software (v.20) was used to analyze the results.

Results and discussion: A significant decrease was observed between the L” indices of the coated and the
uncoated samples, which indicates the tendency to get darker in the uncoated samples. Analysis of variance
showed that coating, exist or lack of perforations, and storage time are significantly effective on fresh wheat
sprouts' lightness and overall acceptability (P<0.05). The simultaneous interaction of coating and storage time
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affected lightness and overall acceptability. The results manifested that as the storage time increased, the
lightness (L"), and overall acceptability decreased. Furthermore, in the present study, a significant reduction was
observed in the lightness of coated and uncoated fresh wheat sprouts. Changing the gas composition inside the
package can affect the turbidity of the outer surface and the yellowing of the hypocotyl. The Low L” in
packages with no hole, NCNP, was related to the consumption of oxygen in the headspace and the production of
carbon dioxide and ethanol. The simultaneous use of perforated-modified atmosphere packaging (two holes)
and edible basil seed mucilage-based coating had a positive effect on the quality characteristics of wheat
sprouts. The zero-order Kinetic was selected for overall acceptability and lightness. The correlation between the
experimental and predicted data was the validity of the model (R%>0.96). Correlation between sensory attributes
and physicochemical properties had shown which was evaluated by the Pearson correlation coefficient.
Instrumental color had a positive correlation with sensory color and overall acceptability (P<0.01). Pearson's
correlation coefficient above 91% indicates a strong correlation between sensory attributes and physicochemical
properties (r>91). As a result, the simultaneous use of Macro Perforated-modified atmosphere packaging and
basil seed mucilage-based coating was significant in the quality characteristics of wheat sprouts.

Conclusions: Different mathematical models were used to show the changes in lightness and overall
acceptability as a function of the storage temperature. The validity of the kinetic model was shown by high
correlation between experimental and predicted data and high correlation between sensory attributes and
physicochemical properties by Pearson analysis. As a result, the simultaneous use of Macro Perforated-modified
atmosphere packaging and basil seed mucilage-based coating was significant in the quality characteristics of
wheat sprouts.
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Table 1. Analysis of variance (mean squares) for light, a” Index and b” Index

Source Df L* Index
C (Coat) 1 0.02*
P (Pore) 2 0.06°
D (Day) 3 0.17°
CxP 2 0.001
CxD 8 0.002
PxD 6 0.01%
CxPxD 6 0.0002

a* Index b* Index
0.94° 0.03°
0.08° 0.38°
1.71° 10.37°
0.01 0.0001
0.11° 0.003
0.01% 0.07°
0.002 0.001
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Table 2. Results of different models in terms of Coefficient of Determination (R?), for lightness and sensory overall acceptability of fresh
wheat sprouts (Parsi.V))

overall acceptability

Lightness (L")

Model Zero Order First Order
R? 0.97 0.91
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Table 3. Coefficient of Determination (R?), activation energy, (Ea) and Pre-exponential Factor of lightness of fresh wheat sprouts (Parsi.V)

Treatment R?
NCNP 0.88
NCP; 0.96
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CNP 0.89
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Table 4.Coefficient of Determination (R?), activation energy, (Ea) and Pre-exponential Factor of sensory overall acceptability of fresh
wheat sprouts (Parsi.V)

Treatment R?
NCNP 0.97
NCP, 0.98
NCP, 0.95
CNP 0.98
CPy 0.97
CP, 0.93
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