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ABSTRACT: Cabbage (Brassica oleracea var. Capitata L) is a kind of leaf vegetable which 

consists of layers of leaves shaped into a ball (crop). This layer of leaves is used as food. The 

damage of cabbage during distribution could happen because of bumping or pressure during 

distribution which results in bruises or torn on the outer layer. This bruise can activate the 

decaying process and it may spread to other parts of the cabbage. Other damage during the 

distribution was evaporation, which results in the reduction of cabbage’s weight. The ongoing 

respiration during distribution could also reduce the weight although it was in small number. 

That was why the character of packaging during the transportation would really influence the 

level of material’s damage. In this research, we would study the influence of some cabbage 

packagings during the distribution. Three kinds of packaging, which were bamboo basket (K2), 

plastic sack (K3) and plastic net (K4) were the packagings which were usually used by the 

farmers and traders in Pagar Alam town. The packaging of wooden box (K1) was tried as 

treatment K1. After the distribution for about 8 hours from the center of production (Pagar Alam 

town) to the center of marketing (Palembang city), we did the measurement and analysis to the 

reduction of weight and the amount of ascorbic acid.The result showed that the weight reduction 

of cabbage in the packaging after the evaporation were 0.77%, 2.56%, 1.47% and 2.27%, 

consequently for the packaging of K1, K2, K3, K4. While the weight reduction because of the 

damage were 1.2%, 8.36%, 14.26% and 15.46%. The evaporation of cabbage was not only 

reducing the weight but also decreasing the hedonic quality of freshness. 
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INTRODUCTION 

 

Pagar Alam is a small town in South Sumatra Province Indonesia which has the altitude of 441 

to 3000 m above the sea, with the variation of temperature from 14oC to 34o C. The cool 

condition of the nature makes Pagar Alam the centre of vegetable production in South Sumatra 

Province, one of them is cabbage. The marketing area of cabbage from Pagar Alam is almost to 

the whole towns and cities in South Sumatra, especially Palembang city as the capital city of the 

province. The distance between Palembang to Pagar Alam is 297 km. Everyday the vegetable 

crops are distributed to all of destinations.  The harvesting process is done in the morning. Then, 
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the crops are taken to the temporary collector. The crops are sorted and graded before the 

packaging process. The packagings which were usually used by the farmers and traders for 

distribution were bamboo basket, plastic sack and plastic net. In Palembang, the cabbages were 

sorted again from the damage one before it was distributed to retail sellers.  The damage of the 

cabbage in distribution could happened because of bumping, pressure and friction which cause 

the bruises or tore on the outer layer. This bruise could trigger the decaying process and it could 

spread to other parts.  Other damage during the distribution is the biological process, 

transpiration and respiration which lose the weight. The ongoing respiration during distribution 

could also reduce the weight although it was just in small numbers. That’s the reason why the 

character of packaging during transportation would really influence the level of material damage, 

besides its temperature and moisture. Effective packaging could protect the materials from 

physical and biological damage. To find out the effectiveness of kinds of packaging to the 

cabbages during distribution, we need to measure the materials loss after the distribution. 

 

MATERIALS AND METHODS 

 

Tools and Materials  

The tools which were used were wooden box packaging, bamboo basket packaging, plastic sack 

packaging, plastic net packaging, analytic scales, oven brand meemer model 100-800, porcelain 

cup, eksicator, blender, measurement flask, pipette, Erlenmeyer flask, stove and desiccator. The 

materials which were used were cabbages, amylum indicator, distilled water (aquades) and 

iodine standard 0.01 N.  

 

Methods of the Study  

The cabbage harvesting was done in the morning and the cabbages were directly taken to the 

collector trader. There, the cabbages were sorted and packed. The packaging used bamboo basket 

(K2), plastic sack (K3) and plastic net (K4). Besides those three packaging, we also tried wooden 

box (K1) as the packaging. The arrangement of materials for each packaging was suited to the 

packaging itself. For the bamboo basket, the cabbage was arranged in an arranged layer from the 

bottom to the top. Then it was covered with plastic and it was tied with plastic rope so the 

cabbages would not move. For plastic sack and plastic net, the cabbages were arranged 

irregularly to the top then the sack or net was tied tightly with plastic rope.  Each packaging 

consists of 36 cabbages. While for the wooden box the cabbage were wrapped one by one and 

then it was arranged into four layers regularly. Each layer consists of 9 cabbages. All packagings 

were 1 kg/cabbage. The packages were stacked in a pick up car then they were covered with 

plastic canvas and then tied with plastic rope. We tied it tightly so the packages wouldn’t fall 

during distribution.   

 

The distribution was done at night with pick up car to Jakabaring market in Palembang city. In 

Palembang, the packages were unpacked and distributed to the sellers in Jakabaring market. The 

observation was done after the unpacking process before the cabbages were distributed to the 

sellers. The parameters which were measured were the evaporation percentage, weight reduction, 

hedonic quality of freshness and ascorbic acid (vitamin C).  
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Picture 1.   Kinds of packaging which were used for cabbage packaging: (1) wooden box, (2) 

bamboo basket, (3) plastic sack, (4) plastic net 

 

Evaporation Percentage 

Evaporation percentage was counted based on the weight reduction of a whole cabbage. We took 

a cabbage randomly from each packaging. Then we put it on the scale and wrote down its 

weight. We did the measurement with scale from different samples three times. We count the 

average. The average evaporation was counted with this equation:                  

 

 

 

 

 

 

*Beginning weight was the weight before distribution and final weight was the weight after 

distribution. 

 

Weight Reduction  

We took random samples from each packaging. Then, we cut out the crops part which were 

damaged (bruises, tore and peeled). We put it on the scale (damage weight). We did it three 

times for each packaging. After that, we counted the average weight. The percentage of weight 

reduction was counted with this equation:  

 

 

   Beginning weight – final weight * 

%  evaporation =                                x 100 

    Beginning weight 

  

   Damaged weight 

% weight reduction = ________________ x 100 

   Beginning weight 
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Hedonic Quality of Freshness 

The test for hedonic quality of freshness was done to score the freshness level of cabbage after  

the distribution compared to the fresh cabbage by 30 semi trained panelists (the students of food 

and science technology study program) using paired comparison method. The procedures of the 

test were: (1) cut out the outer layer from the crop. (2) Then, we break the stem of the leave or 

tore the leave. Do the same things to the compared cabbage, and compared the level of freshness. 

The fresher the cabbage, the easier it breaks or torn. Give the score based on this table:   

 

Score Freshness Specification 

4 

3 

2 

1 

* Was not different from the compared cabbage 

* A bit unfresh from the compared cabbage 

* Was not really as fresh as the compared cabbage 

* Was not fresh 

 

 

Water Amount 
It was measured with AOAC method (1995) using oven brand meemmer model 100 – 800.  

Ascorbic Acid 

Ascorbic acid was measured with Iodium titration method (AOAC, 1995). 

 

RESULT AND DISCUSSION  

 

Evaporation Percentage 

Weight reduction due to biological process was happened for two causes, which were 

transpiration and respiration. Both of them caused the loss of weight in the materials through 

transfer of vapor to the air. The difference of temperature and moisture on the material and the 

environment around the material caused the transfer of vapor to the air (transpiration). If we let 

this process happen, the material will lose the real weight. It was also happen in respiration 

process. Respiration will produce heat, vapor and CO2.  

 

Showed in Picture 2, there were varied weight reductions between kinds of packaging because of 

the evaporation during distribution. The opened packaging like bamboo basket and plastic net 

had higher weight reduction compared to two other packagings. Wooden box and plastic sack 

could press down the transpiration and respiration. In bamboo basket and plastic net, the 

cabbages were bared without any protection. The high temperature and low air moisture, and 

high air flow during the journey caused the high evaporation. The cabbage evaporation for each 

packaging was 0.77, 2.56, 1.47 and 2.73. 
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Explanation: K1= wooden box, K2=bamboo basket, K3= plastic sack, K4= plastic net 

Picture 2. The evaporation of cabbage in the packaging during distribution 

 

Weight Reduction 

During the distribution, cabbage had many bumps, pressure and friction with some hard objects 

which results in the damages like bruise, tore and peeled leaves. The weight reductions from 

these damages were 1.2%, 8.36%, 14.26% and 15.46% t. That was why we needed packaging 

which was not only function as container but also as the protection of bumps, pressure and 

friction during distribution. In picture 3, it was proven that wooden box had the ability of 

protecting the materials so the damage which made from it was lower than other packagings. It 

was different from the cabbage in other packagings which reached higher level of damage. The 

cabbage which was stored in the wooden box only had little bruises because of turbulence and 

there was no layer of leaves which was cut out or torn.  Turbulence during distribution was 

difficult to be avoided because of the bad road condition. On the cabbage of other packagings, 

we found some torn layer of leaves, peeled leaves and severe bruises. Plastic sack and plastic net 

had high flexibility. Each turbulence during the distribution and the process of picking out made 

significant bruises, pressure and friction.  

 

 

 

 

 

 

 

Picture 3. Weight reduction of cabbage due to mechanic in packaging after distribution.  

Hedonic Quality of Cabbage Freshness 

Freshness becomes important aspect in choosing vegetable for consumption, especially for 

vegetable side dish (lalap) and salad. The level of cabbage freshness in different packaging after 

distribution was significantly different at the rate of 1% (ANOVA). 

  

 

 

 

 

 

Picture 4. Cabbage’s level of freshness in packaging after distribution. 

 

 



Global Journal of Agricultural Research  

Vol.3, No.1, pp.38-45, March 2015 

           Published by European Centre for Research Training and Development UK (www.eajournals.org) 

43 

 

 

 

 

 

 

 

 

 

Picture 5. Evaporation Vs Hedonic quality of freshness. 

In picture 4, we could see that cabbage in wooden box could maintain its freshness and it was not 

really different from compared cabbage. While in three other packagings (K2, K3 and K4) was 

unfresh, a bit of unfresh and unfresh. The Evaporation was inversely proportionate with the 

material’s level of freshness. The higher the evaporation, the faster the materials become 

withered and vice versa (Picture 5).   

 

Ascorbic Acid 

In picture 6, it was significantly seen that kinds of packaging had varied influence to the amount 

of vitamin C in cabbage after distribution. The heat caused by respiration in cabbage in the 

packaging and the heat from the weather became the cause of vitamin C damage. Vitamin C was 

really unstable in hot temperature. The turbulence and friction during distribution also increased 

the heat in packaging. Strong packaging which protect the materials from turbulence, friction, 

pressure, bumps, and was able to control heat was not only good to reduce physical damage but 

also to maintain the amount of vitamin C. Amount of Vitamin C in cabbage for each packaging 

were 18.60%, 23.00%, 14.87% and 15.03%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 6. Amount of vitamin C in cabbage in the packaging after distribution.  
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CONCLUSIONS AND SUGGESTION 

 

1. Weight reduction of cabbage in bamboo basket, plastic sack and plastic net were 8.36,  

14.26 and 15.46 

2. The main damage was bruises, tore and peeled from its crop  

3. The more exposure and the more flexible the packaging, the higher its damage risk 

during distribution. 

4. The damage was caused by pressure, bumps and friction during distribution. 

5. The damage because of evaporation were 0.77, 2.56, 1.47 and 2.73 

6. Evaporation reduced the hedonic quality of cabbage’s freshness.  

7. For the sake of distribution, the inelastic packaging was needed to protect the material 

from bumps, pressure and friction.  

 

REFERENCES 

 

Australian Government.Deaprtement of Agriculture. 2013. Leafy Vegetables (Plant Export 

Inspection Technique Guide. Departement of Agriculture of Australian. 

Bachmann, Janed and  Richard Earles. 2000. Pstharvest Handling Fruits and Vegetables. 

ATTRA 

Bafdal, Nurpitihan, et, al. 2007. Development of Postharvest Field Technology for Fresh 

Expertable Vegetables Produced in Indonesia. Join Research between Padjadjaran 

University and Korean Food Research Institute. Bandung Indonesia. 

Boyhan, George, etl al.,-----.Postharvest Handling and Trasportation of Fruits and 

Vegetables.The University of Georgia.Cooperative Extention. 

Dennis, Phillips. 2009. ExportingVegetables Inbulk. Reducing  Supply Chain Cost without 

Compromising Quality. Bulletin 4766, June 2009. Departemen of Agriculture and Food 

Aistralian 

Karen L.B.Gast.---- . Continers and Packaging Fruits and Vegetables.Postharvest management of 

Commercial Horticultural Crops. K. STATE. Kansas Stale University. 

Kitinoja, Lisa dan Adel A. kader. 2003. Small-Scale Pstharvest Handling Practices: A Manual 

for Horticultural Crops (4th Edition). Postharves Technology. UCDAVIS.University of 

California. Davis. Postharvest Technology Research and Information Center. 

Laanen, Peggy Van. ----.  Safe Home Food Storage.Texas Agricultural Extension Service. 13-

5031. 5-99. 

Manolopoulon, Eleni and Theodoros Varzakas. 2014. Application and Antibrowning Agent in 

Minimally Processed Cabbage. Journal of Food and Nutritiom Disorders. 2014, 3:1 

Ministry of Fisheries, Crops and livestock. 2004. Cabbage (Postharvest Care and Market 

Preparation). Postaharvest Handling Technical Bulletin.National Agricultural Research 

Institute. 

Opara, Umezuruike and Asarda Mdishwa. 2013.Areview on  The Role Packaging in Securing 

Food System: Adding value to Food Products and Reducing Losses and Waste. African 



Global Journal of Agricultural Research  

Vol.3, No.1, pp.38-45, March 2015 

           Published by European Centre for Research Training and Development UK (www.eajournals.org) 

45 

 

Journal of Agricultural Research.Vol8 (22), PP.2621-2630, Juni 13th. 2013. Academic 

Journal Applied Cemistry. Volume 2 Issue 4 (Sept- Oct 2012. PP.20-24. 

Thoughsavath, C Varitis., Thananya, W., SirichI, K and Antonio. 2012. Cabbage Supply Chain 

Mapping hain Mapping and Postharvest Loss in The Domestic and Export Trade in Lao 

PDR. International Research Journal. 19 (4):1615-1620. 

Responde, Alane and Dr. Villiam Zvalo.2008.Cabbage (Vegetables Crops Production Guide for 

Nova Scotia.Agra Point. 

Shengmin, Lu.-----. Effect of Packaging on Shelf Life of Minimally Processed Bok Choy 

(Brassica Chinensis L). Zheziang Wanli University Peoples Republic of China. 

Vigneault, Clement, et. Al. 2009.Transportation of Fresh Horticultural Produce.Pstharvest 

Tchnologies of Horticultural Crops. Vol2: 1-24. Research Sign post. Krala. India 

Zenoozian, Masoud Shatiti. 2011. Combined Effect of Packaging Methode and Themperature on 

The Leafy Vegetables Propenties. International Journal of Environment.Vol 3, No2.April 

2011. 


