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Sweet corn is a perishable horticultural commodity with a limited shelf life of 

approximately 2-3 days at room temperature. This study aimed to analyse the 

effect of packaging type and storage temperature on the physical and organoleptic 

properties of sweet corn husk and corn peeled forms. The research method used 

was a completely randomised design (CRD) factorial pattern with two main 

factors: storage temperature (room temperature and low temperature 3°C) and 

packaging type (no packaging, PP plastic, and hollow PP plastic). The observation 

parameters included organoleptic tests of aroma, colour, texture, and shelf life for 

14 days. The results showed that the combination of low-temperature storage 

(3°C) and the use of polypropylene (PP) plastic packaging significantly extended 

the shelf life and maintained the physical quality of sweet corn. The aroma of corn 

could be maintained at its maximum (score 5) until the 8th day at cold 

temperatures. The use of hollow PP plastic for corn husk proved to be most 

effective in maintaining yellow colour stability until the 14th day. Meanwhile, for 

the texture parameter, the use of non-hollow PP plastic provided the best 

protection for shelled corn by suppressing the transpiration rate compared to no 

packaging. Overall, the integration of low temperature and PP plastic packaging 

is the most optimal preservation method to inhibit post-harvest quality 

deterioration of sweet corn. 
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ABSTRAK 

Jagung manis merupakan komoditas hortikultura yang mudah rusak dengan umur 

simpan terbatas sekitar 2–3 hari pada suhu ruang. Penelitian ini bertujuan 

menganalisis pengaruh jenis kemasan dan suhu penyimpanan terhadap mutu fisik 

dan organoleptik jagung manis pascapanen. Penelitian menggunakan rancangan 

acak lengkap (RAL) faktorial dengan dua faktor utama: suhu penyimpanan (mulai 

dari suhu rendah 3°C) dan jenis kemasan (tanpa kemasan, kemasan PP, dan plastik 

PP berlubang). Parameter yang diamati meliputi uji organoleptik terhadap aroma, 

warna, tekstur, serta umur simpan selama 14 hari. Hasil penelitian menunjukkan 

bahwa kombinasi suhu rendah (3°C) dan penggunaan kemasan plastik PP 

berlubang secara nyata memperpanjang umur simpan dan mempertahankan mutu 

fisik jagung manis. Aroma jagung dapat dipertahankan pada tingkat kesukaan 

minimum (skor 5) hingga hari ke-8 pada suhu dingin. Penggunaan plastik PP 

berlubang untuk jagung dengan kulit pembungkus terbukti paling efektif dalam 

mempertahankan warna kuning cerah hingga hari ke-14. Sementara itu, untuk 

parameter tekstur, penggunaan plastik PP non-berlubang memberikan 

perlindungan terbaik bagi jagung tanpa kulit dengan menekan laju transpirasi 

dibandingkan tanpa kemasan. Secara keseluruhan, kombinasi suhu rendah dan 

kemasan plastik PP merupakan metode penyimpanan paling optimal untuk 

menghambat penurunan mutu pascapanen jagung manis. 

Kata kunci: jenis kemasan jagung, sifat fisik dan organoleptik, suhu penyimpanan 
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1. Introduction 

Indonesia has abundant agricultural resources, one of which comes from horticultural commodities such as 

vegetables and fruits (Prastyo, 2025). However, the characteristics of horticultural products often pose 

challenges in the storage and distribution processes. After harvesting, horticultural products still undergo 

various biochemical, physical, and physiological changes that can affect product quality. (Sundari 2023). The 

damage to vegetable and fruit crops is still quite high, and this damage will certainly cause economic losses 

(Waryat, 2020). Vegetables are a strategic commodity in supporting national food security because they play 

an important role in meeting food needs and improving community nutrition. Vegetables and fruits are sources 

of carbohydrates, plant-based proteins, vitamins, and minerals that are beneficial to health, while also having 

high economic value (Ashadi, 2022). Horticultural products such as vegetables and fruits that have been 

harvested still undergo respiration. Vegetables and fruits are classified as perishable foods because they have 

high water content, continue to undergo respiration after harvest, and contain enzymes and hormones that 

trigger damage to the material (Sukma, 2018). This decline in quality can be caused by various factors, 

including loss of water content, mechanical damage, and environmental influences such as temperature and 

humidity (Chen, 2024). 

 

Post-harvest handling of fruits and vegetables in Indonesia has not received sufficient attention. This can be 

seen from the 25%–28% post-harvest damage rate (Maslahatul, 2024). Post-harvest includes activities such as 

sorting, cleaning, storage, packaging, and transportation, which aim to maintain the quality and freshness of 

the product until it reaches consumers (Rizzo, 2025). Post-harvest includes activities such as sorting, cleaning, 

storage, packaging, and transportation, which aim to maintain the quality and freshness of the product until it 

reaches consumers (Pokhrel, 2020). Post-harvest handling efforts that are still less than optimal have a negative 

impact on product quality, because many fruits and vegetables with perishable nature experience weight loss, 

nutritional loss, even physical damage and microbial attacks during transportation and storage, resulting in 

high yield losses and reduced economic value of the product (Shankar, 2024). 

 

Therefore, horticultural products, especially fruits and vegetables, require special handling to protect them 

from damage and extend their shelf life. Cold storage has long been known as an effective method to slow 

down the deterioration process and maintain the quality of post-harvest vegetables (Wang, 2025). 

Conventionally, post-harvest handling applied by the general public to vegetables and horticultural products 

is generally still minimal and does not include the packaging stage (Rajapakshe, 2026). The absence of 

packaging makes products more susceptible to damage, both physical and physiological. As a result, the rate 

of quality degradation increases significantly, shortening shelf life and compromising product quality during 

distribution and storage (Martin, 2024). According to (Pham, 2025) Common practices carried out by the 

community are limited to trimming, namely cutting or removing parts of leaves or plant tissue that show signs 

of damage, followed by a sorting and grading process based on criteria of size, shape or visual quality.  

 

Postharvest procedures can remove damaged parts and sort products according to quality class, this approach 

has not been able to effectively slow the rate of quality decline caused by internal physiological processes such 

as respiration and transpiration and external factors such as temperature, humidity, and microbial 

contamination during storage and distribution. Studies and reviews on postharvest physiology indicate that the 

combination of internal mechanisms and environmental conditions remains a major challenge in long-term 

quality control (Ferdousi, 2024). Therefore, to extend the shelf life and maintain the quality of post-harvest 

vegetables, the application of appropriate packaging is very important. Packaging not only functions as a 

physical protector against mechanical damage, but can also regulate the microenvironment around the product, 
reduce water loss, inhibit excessive respiratory activity, and minimize microbial contamination (Awulachew, 

2022). Thus, integrating packaging into the post-harvest chain is a crucial strategy for maintaining vegetable 

quality, ensuring they remain edible and have optimal economic value. Appropriate packaging can slow down 

the quality degradation process while maintaining the freshness and nutritional value of vegetables during 

distribution and storage (Asjula, 2023). 

 

Packaging plays an important role in protecting products from physical damage, loss of water content, and 

environmental influences such as temperature and humidity (Akbar, 2025). Packaging serves to protect corn 

from physical and biological damage, while maintaining its physical properties during the shelf life (Odjo 

2022). Excessive impact, pressure, or friction can cause corn kernels to crack, bruise, or become damaged, 

reducing their market value and accelerating further deterioration. Corn that experiences mechanical damage 

is also more susceptible to attack by microorganisms, which can accelerate spoilage (Chen 

2021).Environmental factors, such as temperature and humidity, also play a major role in determining the 

physical quality of corn during storage (Wen, 2020). Therefore, selecting the type of packaging that is able to 
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control the interaction between corn and its surrounding environment is an important factor in maintaining the 

physical quality of corn during storage (Liu, 2021). 

 

Fresh sweet corn has a very limited shelf life, only 2-3 days when stored at room temperature of 28-30°C 

(Lapanga, 2020). Various types of damage that occur can affect the freshness of sweet corn, even though 

consumers want sweet corn to remain fresh. The use of plastic as a packaging material not only serves to 

maintain moisture and reduce water loss, but also protects the product from mechanical damage and prevents 

contamination by dust (Ansar, 2020). Efforts to extend shelf life can be made by controlling temperature and 

using appropriate packaging. Temperature control plays an important role in slowing down chemical reactions, 

enzyme activity, and the growth of microorganisms that can cause product damage (Mafe, 2024). 

 

Storage at low temperatures has been proven to reduce the rate of respiration and microorganism growth, 

thereby slowing down the decay process, although some commodities, such as potatoes, can suffer 

physiological damage if cooled excessively (Nurhidayat, 2022). The selection of packaging type must be 

adjusted to storage conditions to optimize inhibition of respiration rate and maintain corn quality during the 

storage period (Valle, 2021). Based on this, the combination of cold storage using a refrigerated showcase and 

packaging with perforated and non-perforated plastic is important for further study. This research is expected 

to provide information on the influence of temperature and packaging type on the physical properties of peeled 

and whole sweet corn, thus providing a reference for more effective post-harvest handling to extend shelf life 

and maintain product quality. 

 
2. Materials and Method 

2.1 Equipment and materials 

The equipment used in this study consisted of: a cooling showcase, non- perforated polypropylene (PP) plastic, 

perforated polypropylene (PP) plastic, storage containers, and name labels.The materials used in this study 

include: whole sweet corn husk and sweet corn peeled. 

 

2.2 Research implementation 

Sweet corn that had been selected based on uniformity of size and level of ripeness was treated according to 

the experimental design. The corn was then packaged according to the treatment and stored at room 

temperature and low temperature (3ºC). Observations were carried out by 10 semi-trained people and 

conducted periodically during the storage period to observe changes in the quality of the sweet corn. 

Observations were conducted descriptively and qualitatively over a period of 14 days. 

(a)                                                                                   (b) 

 

Figure 1. (a) Corn husk and peeled corn on day 0; (b) Corn husk and peeled corn on day 14. 

 

2.3 Research method 

This research experiment was designed using a Completely Randomized Design (CRD) with a two-factor 

factorial pattern. The first factor was room temperature storage, and the second factor was low temperature 

storage at 3°C, each of which was applied to sweet corn with husks and sweet corn without husks. 

 

First factor (T): Room temperature storage: 
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1. T0 = No treatment 

Second factor (K): Low-temperature storage (3°C) 

2. K1 = PP plastic packaging 

3. K2 = Hollow PP plastic packaging 

 

2.4 Observation parameters 

2.4.1 Organoleptic aroma (SNI 01-2346-2006) 

Aroma is a very important component in determining the quality or degree of acceptance of a food product. 

Aroma testing is an organoleptic parameter in food products. The assessment criteria are as follows: 

Table 1. Organoleptic aroma test 
Score Aroma 

5 Very Like 

4 Like 

3 Neutral 

2 Not so fond 

1 Strongly dislike 

 

2.4.2 Organoleptic colour (SNI 01-2346-2006) 
Colour is a very important component in determining the quality or degree of acceptance of a food product. 

Colour testing is an organoleptic parameter in food products. The assessment criteria are as follows: 

Table 2. Organoleptic colour test 
Score  Colour 

5 Very Like 

4 Like 

3 Neutral 

2 Not so fond 

1 Strongly dislike 

 

2.4.3 Organoleptic texture (SNI 01-2346-2006) 
Texture is a very important component in determining the quality or degree of acceptance of a food 

product. Texture testing is an organoleptic parameter in food products. The assessment criteria are as 

follows: 

Table 3. Organoleptic texture test 
Score Texture 

5 Very Like 

4 Like 

3 Neutral 

2 Not so fond 

1 Strongly dislike 

2.5 Shelf life 
The shelf life is calculated from the start of storage of sweet corn with husks and sweet corn without husks 

until damage occurs (days). Damage to the two types of sweet corn during storage is indicated by brown spots 

and a change in texture to cracks and loss of freshness. 
 
2.6 Data analysis 
This study was analysed using one-way analysis of variance (ANOVA). If the ANOVA F value indicated 

significance, further investigation was conducted using Duncan's multiple range test (DMRT) for comparing 

multiple samples at a 95% confidence level (Pramasari, 2024). 
 

 

 

3. Results and Discussion 
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3.1 Aroma of corn husks and peeled corn 
Changes in the aroma of corn peeled during storage under three treatment conditions, namely no treatment, 

storage at 3°C with PP plastic, and storage at 3°C with perforated PP plastic. Aroma values were measured 

using a sensory rating scale (possibly a hedonic or descriptive scale), where higher numbers indicate a better 

or fresher aroma. This can be seen in Figure 2. 

 
Figure 2.  Organoleptic results of corn husk aroma 

Scientifically, the results from day 0 to day 8 show that all treatments have the same and maximum aroma 

value (score 5). This indicates that in the early stages of storage, there has been no significant change in 

the volatile compounds that make up the aroma of corn husk. During this period, enzymatic activity, 

respiration, and microorganism growth were still very limited, both in untreated corn and in corn stored 

at low temperatures in plastic packaging (Sa'idah, 2024). 

From day 9 to day 14, there was a decrease in aroma value in all treatments, indicating the beginning of 

quality degradation. This decrease was caused by physiological and biochemical processes such as 

continued respiration, oxidation of volatile compounds, and possible microbial activity, which produced 

an un- fresh aroma. The decline in aroma was most evident on day 14, especially in the hollow PP plastic 

treatment, which showed the lowest value (3.4). This can be explained by the fact that hollow packaging 

allows for greater gas exchange (Jung, 2021), thereby accelerating respiration and oxidation of aroma 

compounds. Meanwhile, the untreated and PP plastic treatments at 3°C showed a relatively slower and 

similar decline in aroma until the end of storage. Low temperatures play an important role in inhibiting 

the rate of respiration and enzymatic reactions, thereby maintaining aroma better than conditions that 

allow excessive air circulation. Thus, this table scientifically shows that storage temperature and 

packaging type affect the aroma stability of corn cobs during storage, especially during longer storage 

periods. 

Figure 3 illustrates the changes in aroma quality of peeled corn under different packaging treatments and 

storage temperatures during the observation period. Aroma is an important sensory attribute that reflects 

the freshness and acceptability of sweet corn during storage (Yactayo, 2022). The interaction between 

temperature and packaging type significantly influenced the ability of the product to maintain its 

characteristic aroma throughout the storage duration. 

Based on the observations in Figure 3, the aroma of peeled corn in all treatments showed excellent quality 

from day 0 to day 8 of storage, with a consistent aroma score of 5. A decline in aroma began to be seen 

on day 9, where untreated corn experienced a decrease in score to 4.6, while corn stored at 3°C using PP 

plastic and hollow PP plastic was still able to maintain an aroma score of on day 12, the aroma value in 
all treatments decreased and was at a score of 4, then tended to be stable until the end of the observation. 

On days 13 and 14, all treatments showed the same aroma value of 4. 

0

1

2

3

4

5

6

Day No 0 Day No 1 Day No 5 Day No 6 Day No 7 Day No 8 Day No 9 Day No 12 Day No 13 Day No 14

No Treatment Temperature 3ºC PP Plastic Temperature 3ºC Hollow PP Plastic
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Figure 3. Organoleptic aroma test 
 

This indicates that storage at 3°C, both with PP plastic and hollow PP plastic, was able to maintain the aroma 

of corn peeled more stable than without treatment, especially in the middle of the storage period. This decrease 

in aroma is likely related to enzyme and microbial activity that still occurs even at low temperatures, so that 

the volatile compounds that contribute to the aroma experience slow degradation (Xiao 2024). The use of 

plastic packaging can reduce exposure to oxygen and moisture, which plays an important role in maintaining 

the quality of the aroma (Bai, 2024). According to (Li, 2023), packaging types with high-barrier film can better 

maintain quality and sensory properties at low storage temperatures. 

 

Table 4 presents the changes in texture quality of peeled corn subjected to different packaging treatments and 

storage temperatures during the storage period. Texture is one of the most important quality parameters 

affecting consumer acceptance, as it is closely related to freshness and moisture retention in sweet corn (Li, 

2020). The effectiveness of each packaging method in maintaining texture stability under varying temperature 

conditions can be observed through the data shown in Table 4. The results of the analysis of variance 

(ANOVA) showed that all treatments had a very significant effect on the aroma changes of corn peeled and 

corn husk, as evidenced by a significance value of (Sig. < 0.05). This shows that different treatments have a 

significant effect on aroma fluctuations during storage, so that treatment variations cannot be statistically 

ignored (Chang, 2022). For corn, the peeled highest F value was achieved by the 3°C PP plastic treatment (F 

= 55.133), followed by hollow PP plastic at 3°C (F = 47.657) and no treatment (F = 31.733), which identified 

that variations in storage duration under these conditions caused very noticeable fluctuations in aroma 

(Prabowo, 2024). Biologically, this can be explained by the ability of PP plastic packaging to reduce contact 

with oxygen and retain moisture, thereby slowing down oxidative and microbiological reactions that affect the 

volatile compounds that make up the aroma (Wang, 2025). Meanwhile, in the untreated peeled corn group, the 

F value was recorded at 37.533 with a value of (Sig. < 0.05). However, the treatment of peeled corn with PP 

plastic at 3°C and hollow PP plastic at 3°C had a group variance (Within Groups) value of 0.00. This indicates 

a high level of data homogeneity, leading to the conclusion that the use of plastic packaging at low temperatures 

can suppress aroma degradation to achieve a uniform level of stability. This stability likely occurs because 

plastic packaging and cold temperatures synergistically suppress the rate of degradation of volatile compounds, 

so that the aroma of corn remains consistently maintained throughout the storage period (Ekpa, 2021). 

 

According to Bai (2024), the process of aroma adsorption by polymers, as well as the thermodynamic 
interactions and transport of aroma molecules, play a crucial role in determining aroma stability during storage. 

Lower temperatures tend to slow the rate of diffusion and degradation reactions, thus contributing to longer-

term retention of aroma compounds. 
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Table 4. ANOVA of the aroma of corn husk and corn peeled 

Treatments Sum Of Squares Df 
Mean 

Square 
F Sig. 

Without Corn Husk Treatment 37.560 99 3.173 31.733 0.00 

3ºC-Polypropylene plastic for corn 

husks 
29.310 99 2.757 55.133 0.00 

3ºC-Corn Husk Perforated 

Polypropylene Plastic 
40.360 99 3.707 47.657 0.00 

Without Corn Peeled Treatment 21.390 99 1.877 37.533 0.00 

3ºC-Polypropylene plastic for corn 

Peeled 
21.000 99 2.333   

3ºC-Corn Peeled Perforated 

Polypropylene Plastic 
21.000 99 2.333   

 

Based on Duncan's multiple range test at the 5% level, changes in the aroma of cob corn and shelled corn 

showed a significant pattern of degradation as storage duration increased across all treatment types. In corn 

cobs, the best aroma quality (score 5) remained consistent from day 0 to day 8, but gradually declined from 

day 9 and reached its lowest value on day 14, both in untreated conditions and in 3°C PP plastic packaging 

and 3°C hollow PP plastic packaging. These Duncan test results confirm that although the use of plastic 

packaging and low temperatures can reduce data variance, the storage duration factor remains a critical variable 

that causes a shift in the sensory characteristics of aroma from the excellent category towards degradation in 

the final storage phase (Alhamdan, 2025). According to Alhassan (2024), storage at low temperatures (e.g., 

4°C) tends to slow down chemical reactions that damage aroma and texture compared to higher temperatures, 

thereby reducing the variability of initial quality data. 

 

3.2 Colour of peeled corn and corn husk 

The colour of corn husks changed during storage under various treatments. This can be seen in Figure 5. At 

the beginning of storage, namely on day 0, day 1, and day 5, all treatments showed the same colour score (5), 

indicating that the corn husks still had a bright yellow colour and were in good condition. This is consistent 

with the understanding that in the early post-harvest phase, colour changes tend to be minimal because the 

degradation of the main pigments is not yet dominant (Topan, 2023). Entering day 6, This decrease indicates 

the beginning of pigment degradation which is influenced by physiological and environmental processes, such 

as respiration, oxidation, and moisture loss (Zhang, 2023). In contrast, sweet corn husks stored at 3°C in 

polypropylene (PP) plastic packaging or hollow PP plastic packaging retained their colour at higher values. 

This suggests that low temperatures play a role in slowing the rate of biochemical reactions that contribute to 

colour changes during storage (Kumar, 2020). 

 

As storage time increased, the decline in corn cob colour became more apparent. On days 7 to 9, the untreated 

treatment showed a faster decline in colour compared to the other two treatments. Storage at 3°C, whether 

using PP plastic or hollow PP plastic, proved to be more effective in maintaining the colour of corn husks. The 

faster colour reduction in the untreated treatment is thought to be due to high oxygen exposure and fluctuations 

in environmental humidity, which can accelerate the pigment oxidation process (Liu, 2022). Meanwhile, the 

use of PP plastic packaging has been proven to provide protection against oxygen entry and maintain micro-

humidity around the product, so that the pigment stability and colour retention of sweet corn husks can be 

maintained better than peeled sweet corn (Calabrese, 2024). 

 

Until day 14, the lowest colour value was found in the untreated treatment, while the 3°C temperature treatment 

with hollow PP plastic produced the highest colour value. These results indicate that the combination of low 

temperature and packaging type plays a significant role in slowing the colour loss of sweet corn husks. Hollow 

PP plastic is thought to create a more optimal gas exchange balance than conventional PP plastic, thereby 

reducing the accumulation of respiratory gases without causing excessive moisture loss (Liu, 2025). This 

shows that the use of low temperatures and plastic packaging, especially hollow PP plastic, can slow down the 

colour deterioration of corn husks during storage. According to (Adhikari, 2020), the use of plastic packaging 
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at low temperatures can create passive modified atmospheric conditions by regulating the concentration of 

oxygen (O₂), carbon dioxide (CO₂), and relative humidity inside the packaging. This condition contributes to 

suppressing the post-harvest respiration rate and slowing down the pigment degradation process, so that color 

changes and quality decline of corn husks during storage can be minimized (Wang, 2024). 

 

 
Figure 5. Organoleptic test results for corn peeled colour. 

 

The colour of peeled corn shows changes in colour during storage under various treatments, namely no 

treatment, storage at 3°C using PP plastic, and storage at 3°C using hollow PP plastic. On days 0, 1, and 5, all 

treatments had the same colour value of 5, indicating that the peeled corn still had excellent colour. On day 6, 

the colour value began to decline, especially in the untreated treatment, while the two treatments at 3°C were 

still able to maintain a relatively higher colour. As storage time increased, the colour of the shelled corn 

gradually decreased. The untreated treatment showed the fastest colour decrease compared to the other 

treatments. Storage at 3°C with PP plastic and hollow PP plastic was able to slow down colour changes, with 

hollow PP plastic tending to produce slightly higher colour values. According to (Taladuker, 2020), products 

packaged with PP plastic showed more stable colour values and longer storage times at low temperatures 

compared to unpackaged or poorly packaged products. On day 14, the untreated treatment had the lowest 

colour value, while the 3°C treatment with PP plastic still showed better colour than the other treatments. 

 

The main difference between the two types of corn lies in the observation object, namely shelled corn and 

corn with husks. In general, shelled corn experienced a faster colour decline than corn in the cob under the 
same treatment. This can be seen from the colour values of shelled corn, which tended to be lower in the final 

days of storage. The cob on the corn previously served as a natural protector that helped maintain the colour 

of the corn for longer. According to (Mondal, 2022), the physical structure of corn affects its visual quality 

during storage. Corn stored without husks (shelled) tends to undergo colour changes more quickly than corn 

that is still in the husk, due to exposure to air and more intense enzymatic activity on the surface of the exposed 

kernels. This colour change is related to the degradation of pigment compounds and biochemical reactions 

during storage, which are influenced by moisture and corn kernel hardness (Pandiselvam, 2023). However, 

both tables show the same pattern, namely that storage at 3°C, especially with hollow PP plastic, is the most 

effective treatment for maintaining corn colour during storage. 

 

Colour is an important visual quality parameter that influences consumer preference and indicates the level of 

freshness during storage (Zhang, 2024). The analysis was conducted to determine whether packaging type and 

storage conditions significantly affected the colour stability of both corn types throughout the storage period. 

The ANOVA results for the colour characteristics of corn husk and shelled corn under different packaging 

treatments and storage temperatures are presented in Table 5. 
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Table 5. ANOVA of the colour corn husk and shelled corn 

Treatments Sum Of Squares Df 
Mean 

Square 
F Sig. 

Without Corn Husk Treatment 122.110 99 11.134 45.758 0.00 

3ºC-Polypropylene plastic for corn 

husks 
82.000 99 7.533 47.764 0.00 

3ºC-Corn Husk Perforated 

Polypropylene Plastic 
68.110 99 6.512 61.695 0.00 

Without Corn Peeled Treatment 123.440 99 10.916 38.984 0.00 

3ºC-Polypropylene plastic for corn 

Peeled 
98.750 99 8.228 29.980 0.00 

3ºC-Corn Peeled Perforated 

Polypropylene Plastic 
92.590 99 8.388 44.146 0.00 

 

The results of the ANOVA test on colour parameters in cob corn and shelled corn showed that all treatment 

groups had a statistically significant effect, indicated by a value (sig. < 0.05) in each packaging category. The 

high F-count values for all treatments indicate that variations in color changes during storage were caused 

more by treatment and storage time than by random variations within the groups. The high F-count values in 

all groups, peaking at the Hollow PP Plastic 3°C Husked Corn treatment (F = 61.695), confirmed that there 

were very clear differences in average colour between observation times in each treatment. With a total degree 

of freedom (df) of 99 per group, these data consistently prove that differences in storage methods, both 

untreated and using PP plastic (regular and hollow) at 3°C, have a significant impact on corn colour changes 

during the study period. 

 

Based on the results of the ANOVA test and Duncan's post-hoc test on the colour parameters of cob corn and 

shelled corn, all treatment groups showed a statistically significant effect (Sig. < 0.05) on colour changes 

during storage. Color changes occur progressively and are influenced by the interaction between temperature, 

type of packaging, and the physical condition of the material (husk or peel). Color changes in corn during 

storage are generally related to the degradation of natural pigments, especially carotenoids and xanthophylls, 

which play a role in giving corn kernels their yellow color (Brenes 2020). Carotenoids are very susceptible to 

oxidation, exposure to light, and high temperatures, so that during storage there can be a decrease in color 

intensity due to the oxidative degradation process (Seregelj, 2022). 

 

In general, the average colour values in all treatments tended to decrease as the storage duration increased. 

According to Zhao (2024), the combination of low temperature and proper packaging techniques effectively 

inhibits pigment degradation or oxidation processes that cause colour changes in corn commodities. Overall, 

the results of this study reinforce the concept that temperature control and proper packaging are critical factors 

in maintaining the visual quality of corn during storage. Hollow PP plastic at 3°C showed the most significant 

color change response, indicating a strong influence of storage method on corn color stability. 

 

3.3 Texture of peeled corn and corn husk 

Observations showed that the texture of peeled corn decreased with increasing storage time in all treatments. 

From day 0 to day 1, the texture value was still at the maximum score (5), this indicates that the corn is still 

very fresh, firm, and has an intact tissue structure. This condition reflects that at the beginning of storage, there 

have been no significant physiological or physical changes in the corn tissue (Yewle, 2023). However, from 

day 5 onwards, there was a significant decrease in texture, especially in the untreated treatment. Unprocessed 

peeled corn showed the fastest rate of texture decline, with texture values decreasing consistently to (1.9) on 

day 14. This decrease indicates that the tissue damage process begins to occur more intensively as storage time 

increases. This decline is thought to be caused by high respiration and transpiration rates due to the absence of 

packaging protection and low temperatures, resulting in faster water loss and tissue softening (Umeoha, 2024). 

According to (Bovi, 2018), a high respiration rate increases O₂ consumption and CO₂ production, thereby 

accelerating tissue degradation, while transpiration causes water vapour to escape from the production tissue. 

The absence of intensive packaging protection also exacerbates this loss because there is no restriction on 

water vapour flow, and the water content and storage temperature greatly affect the rate of this process. The 
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detailed results of colour observations for husked corn and peeled corn are presented in Figure 6 and Figure 7, 

respectively. 

 

 
Figure 6. Texture of corn husk 

 

 
Figure 7. Texture of peeled corns 

 

Conversely, storage at 3°C with PP plastic was able to maintain better texture compared to other treatments. This 

can be seen from the texture value, which remained relatively high until day 14 (2.7). PP plastic acts as a barrier 

to gas and water vapour exchange, thereby suppressing the respiration rate and maintaining tissue hardness. 

Hollow PP plastic also showed the ability to maintain texture, although slightly lower than non-hollow PP plastic, 

which was likely due to the presence of holes that allowed greater air exchange (Sonawane, 2022). According to 

Yuen (2025), the barrier properties of PP plastic against gases are important in inhibiting respiration and 

maintaining product texture, which is in line with the role of PP plastic as a barrier to gas/water exchange. 

The pattern of texture decline in corn with husks shows a similar trend to corn without husks, but with a relatively 

slower rate of decline. The presence of husks provides natural protection against water loss and mechanical damage, 

so that texture can be maintained longer. According to Kumar (2021), corn with husks experiences a slower drying 

rate than corn without husks, because the husks act as a protective layer that slows down the transfer of water mass 
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out of the corn tissue. Untreated corn with husks still experienced a significant decrease in texture, reaching a value 

of 1.6 on the 14th day. However, this value is still comparable and even slightly better than that of unpeeled corn 

without treatment. Treatment at 3°C with PP plastic showed the best results in maintaining the texture of corn with 

husks, with a final value of 2.4 on the 14th day. Meanwhile, hollow PP plastic produced a similar texture value 

(2.3), indicating that the combination of husks and low temperature is quite effective even with hollow packaging. 

According to (Pal, 2018), composite films with high gas barriers (including PP derivatives) can slow down changes 

in the sensory quality of corn when stored at low temperatures, extending the shelf life compared to ordinary films. 

These results indicate that the combination of physical treatment (the presence of husks), low temperature, and 

packaging type significantly affects the texture quality of corn during storage. According to Aini (2023), the 

application of 3°C temperature with PP plastic packaging is recommended to extend the shelf life of corn, 

especially if the corn is stored in a husked condition, which is more susceptible to quality deterioration. 

Texture is an important quality parameter that reflects the freshness and physical condition of corn during 

storage. Changes in texture may occur due to moisture loss, respiration rate, and environmental conditions 

throughout the storage period. The effects of packaging type and storage temperature on texture stability are 

presented in Table 6. 
 

Table 6. ANOVA of the peeled corn and corn husk 

Treatments Sum Of Squares Df 
Mean 

Square 
F Sig. 

Without Corn Husk Treatment 143.790 99 13.254 48.690 0.00 

3ºC-Polypropylene plastic for corn 

husks 
88.910 99 8.646 70.099 0.00 

3ºC-Corn Husk Perforated 

Polypropylene Plastic 
92.000 99 8.933 69.310 0.00 

Without Corn Peeled Treatment 120.000 99 11.578 65.949 0.00 

3ºC-Polypropylene plastic for corn 

Peeled 
88.190 99 8.166 49.993 0.00 

3ºC-Corn Peeled Perforated 

Polypropylene Plastic 
95.640 99 8.716 45.605 0.00 

 

Analysis of variance (ANOVA) of corn texture parameters showed that storage duration had a highly 

significant effect (Sig. < 0.05) on all treatment groups, both for cob corn and shelled corn varieties. The high 

F-count value in all models indicates that the time variable is the main determining factor in the degradation 

of the physical integrity of this commodity. In general, there is a linear downward trend in texture values as 

the storage period increases, which represents the softening of parenchyma tissue due to post-harvest 

respiration and transpiration activities (Zhao, 2023). In the corn husk group, the treatment without packaging 

(control) showed that the use of PP plastic packaging at a temperature of 3°C was significantly able to mitigate 

the decline in physical quality. Duncan's test results showed that in the 3°C Hollow PP Plastic treatment, 

maximum texture stability could be fully maintained until the 5th day before finally experiencing a significant 
decline in the following days. Meanwhile, in the Peeled Corn group, packaging intervention using PP Plastic 

at 3°C emerged as the most effective preservation method, as evidenced by the achievement of the highest 

texture value of 2.7 on day 14. According to Sanchez (2021), storage at a temperature as close to 0°C as 

possible consistently extends the shelf life and maintains the post-harvest quality of horticultural products 

(including texture). Interestingly, in this group, the use of non-hollow plastic showed better performance in 

maintaining corn kernel hardness compared to hollow plastic. According to Mushtaq (2025), the combination 

of low-temperature storage + controlled packaging (film packaging) maintains the post-harvest quality of corn, 

including texture. This shows that micro-atmosphere regulation inside non-perforated plastic packaging is 

more optimal in suppressing the metabolic rate of shelled corn compared to perforated packaging systems at 

low temperatures. Overall, the integration of polymer packaging techniques (PP plastic) and low-temperature 

regulation (3°C) has been empirically proven to extend the shelf life of corn by maintaining texture parameters 

more consistently compared to conventional storage without treatment 
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4. Conclusions 

The combination of low-temperature storage (3°C) and the use of Polypropylene (PP) plastic packaging 

significantly extend the shelf life and maintains the physical quality of sweet corn cobs and shelled corn 

compared to room temperature storage without treatment. The analysis results show that cold temperatures 

effectively suppress the rate of respiration and degradation of volatile compounds, so that the distinctive aroma 

of corn can be maximally preserved until the 8th day. The use of PP plastic packaging, especially the hollow 

type for corn with husks, proved to be most effective in maintaining the stability of the bright yellow colour 

and mitigating pigment oxidation until the 14th day. Meanwhile, for the texture parameter, the use of non-

hollow PP plastic provided the best protection for shelled corn by suppressing the rate of transpiration and 

water loss that causes tissue softening. The presence of natural husks supported by micro-atmospheric 

regulation in plastic packaging at low temperatures is the most optimal preservation method to inhibit the 

decline in the organoleptic quality of sweet corn after harvest. 

 

References 

Adhikari, P., Dhakal, A., Pahadi, K., Adhikari, S., Ghimire, P., Subedi, S., Ghimire, D. 2020. Effect of 

Different Plastic Packaging on Post-harvest Quality of Tomato (Lycopersicon esculentum Mill.). 

Tropical Agroecosystems (TAEC). 1(1): 15–18. DOI: http://doi.org/10.26480/taec.01.2020.15.18  

Alhamdan, A. M., Al Juhaimi, F. Y., Alamri, Y. A., Mohamed Ahmed, I. A., Elamshity, M. G., Zein El-

Abedein, A. I., & Özcan, M. M. (2025). The effects of storage temperatures and packaging types on the 

microbial load, sugar content, physico-chemical, and sensory properties of three date fruit varieties. 

International Journal of Food Science and Technology, 60(2), https://doi.org/10.1093/ijfood/vvaf179.  

Alhassan, N., Abdulai, A., & Mohammed, T. (2024). Influence of different plastic film packaging on the 

physiological and sensory quality of sweet oranges during cold and ambient storage. Journal of 

Postharvest Technology, 12(2), 22-33.. https://doi.org/10.48165/jpht.2024.12.2.03.    

Aini, N., Dwiyanti, H., Setyawati, R., Sustriawan, B., & Syukur, A. (2023, January). Effect of packaging and 

storage temperature to quality and shelf-life of corn egg-roll. In AIP Conference Proceedings (Vol. 2583, 

No. 1, p. 090021). AIP Publishing LLC. https://doi.org/10.1063/5.0115873.  

Akbar, U., Mondol, M. S. A., Singh, J., Rasane, P., Nanda, V., Abdi, G., & Kaur, S. (2025). Effects of various 

packaging materials and temperature conditions on the storage stability of Zea mays L.(baby corn) 

powder. Applied Food Research, 5(1), 100913. https://doi.org/10.1016/j.afres.2025.100913. 

Ansar, A., Murad, M., Sukmawaty, S., & Wati, S. (2020). Pengaruh jenis kemasan dan suhu penyimpanan 

terhadap karakteristik fisik jagung manis segar (Zea mays L.). Jurnal Ilmiah Rekayasa Pertanian dan 

Biosistem, 8(2), 147-154. DOI: 10.29303/jrpb.v8i2.180.   

Ashadi, R., Syam, N., & Alimuddin, S. (2021). Pengaruh Suhu dan Jenis Kemasan terhadap Daya Simpan dan 

Kualitas Buah Tomat (Solanum lycopersicum L.). AgrotekMAS Jurnal Indonesia: Jurnal Ilmu Peranian, 

2(3), 19-28. DOI: https://doi.org/10.33096/agrotekmas.v2i3.209.  

Asjulia, A., & Dyan, A. S. (2023). Pengaruh Suhu dan Jenis Kemasan Terhadap Daya Simpan dan Kualitas 

Buah Tomat. Journal Agroecotech Indonesia (JAI), 2(01), 42-49. DOI: 

https://doi.org/10.59638/jai.v2i01.35.  

Awulachew, M. T. (2022). A review of food packaging materials and active packaging system. International 

Journal of Health Policy Planning, 1(1). DOI:10.33140/ijhpp.01.01.03.  

Bai, F., Chen, G., Hu, Y., Liu, Y., Yang, R., Liu, J., Hou, R., Li, H., Wan, X., & Cai, H. (2024). Understanding 

the effect of plastic food packaging materials on food flavor: A critical review. Trends in Food Science 

& Technology, 148, 104502. https://doi.org/10.1016/j.tifs.2024.104502. 

Becerra‐Sanchez, F., & Taylor, G. (2021). Reducing post‐harvest losses and improving quality in sweet corn 
(Zea mays L.): challenges and solutions for less food waste and improved food security. Food and 

Energy Security, 10(3), e277. https://doi.org/10.1002/fes3.277.    

Calvo-Brenes, P. (2020). Effect of freezing and cool storage on carotenoid content and quality of zeaxanthin-

biofortified and standard yellow sweet-corn (Zea mays L.). Journal of Food Composition and Analysis, 

86, 103353. https://doi.org/10.1016/j.jfca.2019.103353.  

Bovi, G. G., Rux, G., Caleb, O. J., Herppich, W. B., Linke, M., Rauh, C., & Mahajan, P. V. (2018). 

Measurement and modelling of transpiration losses in packaged and unpackaged strawberries. 

Biosystems Engineering, 174, 1-9. https://doi.org/10.1016/j.biosystemseng.2018.06.012.  

Calabrese, M., De Luca, L., Basile, G., Lambiase, G., Romano, R., & Pizzolongo, F. (2024). A recyclable 

polypropylene multilayer film maintaining the quality and the aroma of coffee pods during their shelf 

life. Molecules, 29(13), 3006. https://doi.org/10.3390/molecules29133006.  

Chen, Z., Wassgren, C., & Ambrose, R. K. (2021). Measured damage resistance of corn and wheat kernels to 

compression, friction, and repeated impacts. Powder Technology, 380, 638-648. 

https://doi.org/10.1016/j.powtec.2020.11.012 . 

http://doi.org/10.26480/taec.01.2020.15.18
https://doi.org/10.1093/ijfood/vvaf179
https://doi.org/10.48165/jpht.2024.12.2.03
https://doi.org/10.1063/5.0115873
https://doi.org/10.33096/agrotekmas.v2i3.209
https://doi.org/10.59638/jai.v2i01.35
https://doi.org/10.1002/fes3.277
https://doi.org/10.1016/j.jfca.2019.103353
https://doi.org/10.1016/j.biosystemseng.2018.06.012
https://doi.org/10.3390/molecules29133006
https://doi.org/10.1016/j.powtec.2020.11.012


Jurnal Online Pertanian Tropik  Vol.13, No.01 (2026) 001–015 

Chen, K., Tian, R., Jiang, J., Xiao, M., Wu, K., Kuang, Y., Deng, P., Zhao, X., & Jiang, F. (2024). Moisture 

loss inhibition with biopolymer films for preservation of fruits and vegetables: A review. International 

Journal of Biological Macromolecules, 263, 130337. https://doi.org/10.1016/j.ijbiomac.2024.130337.  

Ekpa, O., Fogliano, V., & Linnemann, A. (2021). Carotenoid stability and aroma retention during the post‐

harvest storage of biofortified maize. Journal of the Science of Food and Agriculture, 101(10), 4042-

4049.  DOI 10.1002/jsfa.11039.  

Ferdousi, J., Hossain, M. I., Saha, S. R., Rob, M., Pramanik, T. A., Islam, M. R., & Nath, D. D. (2024). 

Postharvest Physiology of Fruits and Vegetables and Their Management Technology: A Review. Japs: 

Journal of Animal & Plant Sciences, 34(2). https://doi.org/10.36899/JAPS.2024.2.0717.  

Iswahyudi, L. (2020). Pengaruh Jenis Kemasan Plastik Terhadap Perubahan Kimia, Fisik Dan Organoleptik 

Jagung Manis (Zea mays Saccharata) Selama Penyimpanan Pada Suhu Rendah. Sultra Journal of 

Agricultural Research, 1(1), 37-53. 

Jung, B. N., Jung, H. W., Kang, D. H., Kim, G. H., & Shim, J. K. (2021). A study on the oxygen permeability 

behavior of nanoclay in a polypropylene/nanoclay nanocomposite by biaxial stretching. Polymers, 

13(16), 2760. doi.org/10.3390/polym13162760.   

Kumar, N., Kachhadiya, S., & Nayi, P. (2020). Storage stability and characterization of biochemical, 

rehydration and colour characteristics of dehydrated sweet corn kernels. Journal of Stored Products 

Research, 87, 101619. https://doi.org/10.1016/j.jspr.2020.101619.  

Kumar, P., & Saha, D. (2021). Drying kinetics of maize cob using mathematical modelling. Journal of 

Agricultural Engineering (India), 58(1), 40-49. doi: 10.52151/jae2021581.1733.  

Li, X., Lv, G., Chen, J., Wu, Z., & Guo, G. (2020). Identification and Cluster Analysis of Sweet Corn Based 

on Grain Textural Properties. Journal of Plant Sciences, 8(5), 177. doi:10.11648/j.jps.20200805.20 

Li, Y., Zhong, K., Wang, X., Wang, H., Zhang, Y., Shi, B., Luo, H., Zhao, L., Jiang, S., & Wang, S. (2023). 

Sensory evaluation and model prediction of vacuum-packed fresh corn during long-term storage. Foods, 

12(3), 478. https://doi.org/10.3390/foods12030478.  

Liu, H., Li, D., Xu, W., Fu, Y., Liao, R., Shi, J., & Chen, Y. (2021). Application of passive modified 

atmosphere packaging in the preservation of sweet corns at ambient temperature. Lwt, 136, 110295. 

https://doi.org/10.1016/j.lwt.2020.110295.  

Liu, Y., Fearn, T., & Strlič, M. (2022). Photodegradation of iron gall ink affected by oxygen, humidity and 

visible radiation. Dyes and Pigments, 198, 109947. https://doi.org/10.1016/j.dyepig.2021.109947.  

Liu, S., Zhou, X., Wang, Y., Wang, Q., Ma, L., Wu, C., Wang, R., Shi, Y., Watkins, C. B., Zuo, J.,  & Zheng, 

Y. (2025). Storage temperature affects metabolism of sweet corn. Postharvest Biology and Technology, 

219, 113232. https://doi.org/10.1016/j.postharvbio.2024.113232.   

Maslahatul, I., Hudawi, N., & Mufti, M. U. (2024). Pengaruh Jenis Pengemasan Terhadap Penyimpanan 

Produk Segar Tomat, Cabai Merah Dan Kangkung. SIMBIOSIS: Jurnal Sains Pertanian, 1(2), 58-63. 

https://doi.org/10.30599/simbiosis.v1i2.  

Mafe, A. N., Edo, G. I., Makia, R. S., Joshua, O. A., Akpoghelie, P. O., Gaaz, T. S., Jikah, A. N., Yousif, E., 

Isoje, E. F., Igbuku, U. A., Ahmed, D. S., Essaghah, A. E. A., & Umar, H. (2024). A review on food 

spoilage mechanisms, food borne diseases and commercial aspects of food preservation and processing. 

Food Chemistry Advances, 5, 100852.  https://doi.org/10.1016/j.focha.2024.100852  

Martin, E. (2023). Effects of Packaging Materials on Food Quality and Shelf Life in Australia. Sciences, 7(1), 

29-41. https://doi.org/10.47604/ijf.2537.  

Mondal, M. H. T., Akhtaruzzaman, M., & Sarker, M. S. H. (2022). Modeling of dehydration and color 

degradation kinetics of maize grain for mixed flow dryer. Journal of Agriculture and Food Research, 9, 

100359. https://doi.org/10.1016/j.jafr.2022.100359.  
Mushtaq, A., Yousouf, M., Malik, M. A., Mukhtar, T., Amin, T., Showkat, S., & Rafiq, A. (2025). Post-harvest 

quality management of sweet corn: Disorders, losses and preservation strategies. Food Nutrition, 1(1), 

100007. https://doi.org/10.1016/j.fnutr.2025.100007.  

Nuridayat, N., Sabahannur, S., & Alimuddin, S. (2022). Pengaruh suhu dan jenis kemasan terhadap umur 

simpan dan mutu cabai rawit (Capsicum frutescens L.). AGrotekMAS Jurnal Indonesia: Jurnal Ilmu 

Peranian, 3(2), 37-46. DOI: https://doi.org/10.33096/agrotekmas.v3i2.245.  

Odjo, S., Palacios-Rojas, N., Burgueño, J., Corrado, M., Ortner, T., & Verhulst, N. (2022). Hermetic storage 

technologies preserve maize seed quality and minimize grain quality loss in smallholder farming 

systems in Mexico. Journal of Stored Products Research, 96, 101954.  

https://doi.org/10.1016/j.jspr.2022.101954.  

Pal, S., & Bhattacharjee, P. (2018). Polypropylene‐based packaging materials for shelf‐life enhancement of 

yellow corn (Zea mays) kernels: Effects on lutein, aflatoxin content, sensory, and nutritional profiles. 

Journal of food processing and preservation, 42(6), e13618. https://doi.org/10.1111/jfpp.13618.  

https://doi.org/10.36899/JAPS.2024.2.0717
https://doi.org/10.1016/j.jspr.2020.101619
https://doi.org/10.1016/j.lwt.2020.110295
https://doi.org/10.1016/j.dyepig.2021.109947
https://doi.org/10.30599/simbiosis.v1i2
https://doi.org/10.47604/ijf.2537
https://doi.org/10.1016/j.jafr.2022.100359
https://doi.org/10.1016/j.fnutr.2025.100007
https://doi.org/10.33096/agrotekmas.v3i2.245
https://doi.org/10.1016/j.jspr.2022.101954
https://doi.org/10.1111/jfpp.13618


Jurnal Online Pertanian Tropik  Vol.13, No.01 (2026) 001–015 

Pandiselvam, R., Mitharwal, S., Rani, P., Shanker, M. A., Kumar, A., Aslam, R., Barut, Y. T., Kothakota, A., 

Rustagi, S., Bhati, D., Siddiqui, S. A., Siddiqui, M. W.,  Ramniwas, S., Aliyeva, A., & Khaneghah, A. 

M. (2023). The influence of non-thermal technologies on color pigments of food materials: An updated 

review. Current Research in Food Science, 6, 100529. https://doi.org/10.1016/j.crfs.2023.100529.  

Pham, Q. T., Lu, S. E., & Liou, N. S. (2025). Development of sorting and grading methodology of jujubes 

using hyperspectral image data. Postharvest Biology and Technology, 222, 113406. 

https://doi.org/10.1016/j.postharvbio.2025.113406.  

Pokhrel, B. (2021). Review on post-harvest handling to reduce loss of fruits and vegetables. Int. J. Hortic. Food 

Sci, 2(2), 48-52. DOI:10.33545/26631067.2020.v2.i2a.52.  

Prabowo, I. D. P., & Nareswara, S. F. (2024). Study of Storage Time on The Organoleptic Characteristics of 

Pineapple Drink Powder: Kajian Waktu Penyimpanan pada Karateristik Organoleptik Serbuk Minuman 

Nanas. Journal of Tropical Food and Agroindustrial Technology, 5(02), 60-65. doi: 

10.21070/jtfat.v5i02.1630.  

Pramasari, D. A., Fitriana, H. N., Prastyo, H., Fillianty, F., Ismayati, M., Hasan, F., & Hermiati, E. (2025). 

Enhancement of xylooligosaccharides production as a novel antioxidant source through autoclave-

assisted oxalic acid pretreatment of sugarcane trash. Biomass Conversion and Biorefinery, 15(8), 12859-

12872. DOI:10.1007/s13399-024-06152-6.  

Prastyo, H., Fadila, A., Syabena, M. F., Umadi, S. S., & Heryanto, A. Y. (2025). Biomassa Sebagai Sumber 

Energi Alternatif dan Terbarukan Melalui System Literature Review. Jurnal Informasi, Sains dan 

Teknologi, 8(2), 407-425. https://doi.org/10.55606/isaintek.v8i2.362. 

Rajapakshe, P., Rathnasinghe, N., Guruge, K., Nilmini, R., Jayasinghe, R., Karunaratne, V., ... & 

Priyadarshana, G. (2025). Strategies to minimize post-harvest waste of fruits and vegetables: Current 

solutions and future perspectives. Journal of Future Foods. https://doi.org/10.1016/j.jfutfo.2025.04.013.  

Rizzo, V. (2025). Sustainable Postharvest Innovations for Fruits and Vegetables: A Comprehensive Review. 

Foods, 14(24), 4334.. https://doi.org/10.3390/foods14244334.  

Sadiah, I. (2024). Teknik Penyimpanan dan Pengemasan untuk Pengendalian Jamur Mikotoksigenik pada 

Komoditas Serealia: Storage and Packaging Techniques for Controlling Mycotoxigenic Fungi in Cereal 

Commodities. Journal of the Science of Food and Agriculture, 1(02).  

Shankar, S., Mohanty, A. K., DeEll, J. R., Carter, K., Lenz, R., & Misra, M. (2024). Advances in antimicrobial 

techniques to reduce postharvest loss of fresh fruit by microbial reduction. NPJ Sustainable Agriculture, 

2(1), 25. https://doi.org/10.1038/s44264-024-00029-x.  

Šeregelj, V., Estivi, L., Brandolini, A., Ćetković, G., Tumbas Šaponjac, V., & Hidalgo, A. (2022). Kinetics of 

carotenoids degradation during the storage of encapsulated carrot waste extracts. Molecules, 27(24), 

8759. https://doi.org/10.3390/molecules27248759.  

Sonawane, A. D., Pathak, N., Weltzien, C., & Mahajan, P. (2022). Ethylene permeance through perforated 

packaging film: Modelling and effect of air velocity, temperature, film thickness and perforation 

diameter. Food Packaging and Shelf Life, 34, 100961.  https://doi.org/10.1016/j.fpsl.2022.100961.  

Sundari, U. Y. (2023). Pengaruh teknik pengemasan, jenis kemasan dan kondisi penyimpanan terhadap sifat 

fisik dan organoleptik pada buah apel. Jurnal Penelitian UPR. DOI:10.52850/jptupr.v3i1.8352.  

Sukma, D., Martunis, M., & Irfan, I. (2018). Variasi Kemasan dan Lama Penyimapanan Terhadap Mutu Sayur 

Okra (Abelmuschus esculentum). Jurnal Ilmiah Mahasiswa Pertanian, 3(4), 801-809. 

DOI:10.17969/jimfp.v3i4.9581.  

Talukder, F. U., Rahman, M. S., & Hassan, M. K. (2020). Effects of packaging and low temperature on shelf 

life and quality of Litchi. DOI: 10.22059/ijhst.2020.300054.354.  

Topan, C., Nicolescu, M., Simedru, D., & Becze, A. (2023). Complex evaluation of storage impact on maize 
(Zea mays L.) quality using chromatographic methods. Separations, 10(7), 412. 

https://doi.org/10.3390/separations10070412.  

Umeohia, U. E., & Olapade, A. A. (2024). Physiological processes affecting postharvest quality of fresh fruits 

and vegetables. Asian Food Sci. J, 23(4), 115915. DOI: 10.9734/AFSJ/2024/v23i4706.  

Valle, F. J. M., Gastón, A., Abalone, R. M., de la Torre, D. A., Castellari, C. C., & Bartosik, R. E. (2021). 

Study and modelling the respiration of corn seeds (Zea mays L.) during hermetic storage. Biosystems 

Engineering, 208, 45-57. https://doi.org/10.1016/j.biosystemseng.2021.05.009.     

Waryat, W., & Handayani, Y. (2020). Implementasi jenis kemasan untuk memperpanjang umur simpan 

sayuran pakcoy. Jurnal Ilmiah Respati, 11(1), 33-45. DOI: https://doi.org/10.52643/jir.v11i1.847.  

Wang, C., Liu, H., Liu, C., Wei, Y., Wang, J., Zhang, Y., Wang, X., Chen, B., Yan, W.,  & Qiao, Y. (2024). 

Effects of slightly acidic electrolyzed water on the quality and antioxidant capacity of fresh red waxy 

corn during postharvest cold storage. Frontiers in Plant Science, 15, 1428394.  doi: 

10.3389/fpls.2024.142839 

https://doi.org/10.1016/j.postharvbio.2025.113406
https://doi.org/10.1016/j.jfutfo.2025.04.013
https://doi.org/10.3390/foods14244334
https://doi.org/10.1038/s44264-024-00029-x
https://doi.org/10.3390/molecules27248759
https://doi.org/10.1016/j.fpsl.2022.100961
https://doi.org/10.3390/separations10070412
https://doi.org/10.1016/j.biosystemseng.2021.05.009
https://doi.org/10.52643/jir.v11i1.847


Jurnal Online Pertanian Tropik  Vol.13, No.01 (2026) 001–015 

Wang, D., Chai, X., Wang, S., Zhao, T., Zheng, X., Rao, W., Yang, H., Zhang, D., & Hou, C. (2025). The 

Effects of Packaging Barrier Properties Coupled with Storage Temperatures on the Dominant Spoilage 

Bacteria Composition and Freshness Quality of Lamb. Foods, 14(3), 343. 

https://doi.org/10.3390/foods14030343. 

Wang, X., Zhao, L., Liang, X., Zheng, Y., & Jin, P. (2025). Cold Shock-Induced Nanocomposite Polymer 

Packaging Maintains Postharvest Quality of Vegetable Soybeans. Foods, 14(23), 4129. 

https://doi.org/10.3390/foods14234129.  

Wen, Y. Q., Xu, L. L., Xue, C. H., & Jiang, X. M. (2020). Effect of stored humidity and initial moisture content 

on the qualities and mycotoxin levels of maize germ and its processing products. Toxins, 12(9), 535.  

doi:10.3390/toxins12090535.   

Xiao, Y., Xie, L., Li, Y., Li, C., Yu, Y., Hu, J., & Li, G. (2024). Impact of low temperature on the chemical 

profile of sweet corn kernels during post-harvest storage. Food Chemistry, 431, 137079. 

https://doi.org/10.1016/j.foodchem.2023.137079.     

Yactayo-Chang, J. P., Boehlein, S., Beiriger, R. L., Resende Jr, M. F., Bruton, R. G., Alborn, H. T., ... & Block, 

A. K. (2022). The impact of post-harvest storage on sweet corn aroma. Phytochemistry Letters, 52, 33-

39. https://doi.org/10.1016/j.phytol.2022.09.001.  

Yewle, N. R., Stroshine, R. L., Ambrose, R. K., & Baributsa, D. (2023). Short-term hermetic storage of wet 

maize and its effect on quality. Foods, 12(4), 891. https://doi.org/10.3390/foods12040891.   

Yuen, C. B., Chong, H. L., Kwok, M. H., & Ngai, T. (2025). Natural polymer-based food packaging: paving 

the way to a greener future–a review. Sustainable Food Technology, 3(4), 908-929. DOI: 

10.1039/d5fb00021a.  

Zhao, Y., Qi, T., Cui, C., Liu, X., Liu, R., Liu, S., Song, Y., Li, Y., & Lv, H. (2024). Effects of different storage 

temperatures on the quality and metabolome of maize with high moisture content. LWT, 214, 117117. 

https://doi.org/10.1016/j.lwt.2024.117117.   

Zhao, C., Zhu, J., Zhang, H., Qi, Q., Hu, N., Han, R., Zheng, M., Xu, X., Wu, Y., & Liu, J. (2023). Postharvest 

ripening of two varieties of corns: Structure, antioxidant activities and physicochemical properties of 

zein. Food Chemistry: X, 18, 100680.  https://doi.org/10.1016/j.fochx.2023.100680.  

Zhang, C., Zhou, P., Mei, J., & Xie, J. (2023). Effects of different pre-cooling methods on the shelf life and 

quality of sweet corn (Zea mays L.). Plants, 12(12), 2370. https://doi.org/10.3390/plants12122370.  

Zhang, K., Li, N., Wang, Z., Feng, D., Liu, X., Zhou, D., & Li, D. (2024). Recent advances in the color of 

aquatic products: Evaluation methods, discoloration mechanism, and protection technologies. Food 

chemistry, 434, 137495. https://doi.org/10.1016/j.foodchem.2023.137495 

 

 

 

 

 

 

https://doi.org/10.3390/foods14234129
https://doi.org/10.1016/j.foodchem.2023.137079
https://doi.org/10.1016/j.phytol.2022.09.001
https://doi.org/10.3390/foods12040891
https://doi.org/10.3390/plants12122370

	2.4.2 Organoleptic colour (SNI 01-2346-2006)
	2.4.3 Organoleptic texture (SNI 01-2346-2006)
	2.5 Shelf life
	2.6 Data analysis

