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Abstract-Experiments were conducted to study the effect of various pretreatments on quality attributes of dried 

turnip slices after convective drying. Investigations were also carried out to evaluate the quality of dried slices 

before and after storage in various packaging materials. Turnip of uniform shape and size were sliced into thickness 

of 5 mm using food processor. Pretreatments namely, blanching, KMS (0.50%) and KMS (0.50%) plus citric acid 

(0.25%) were given to the samples prior to dehydration. Pretreated slices were dried in convective dryer at 

temperatures of 40, 50 and 60 °C.  Dried slices were then packed in various packaging materials namely LDPE, 

PVC and HDPE pouches and stored at room temperature.  Results of the revealed that slices pretreated with 

combination of KMS plus citric acid and dried at 40 °C yielded maximum rehydration ratio as compared to those of 

other pretreatments and drying temperatures. Minimum browning index was obtained in case of samples pretreated 

with combination of blanching, KMS and citric acid and dried at 40 °C temperature. Rehydration ratio and sensory 

score decreased while browning index increased with storage period irrespective of pretreatments, temperature and 

packaging materials. 
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1. INTRODUCTION 
 

The turnip (Brassica rapa L.) is a root vegetable and is one of the oldest cultivated vegetables that has been used for 

human expenditures since prehistoric times [1]. Turnip is said to be originated from Russia and Siberia. In the 

North- Western states of India, turnip is cultivated as winter vegetable and is very popular especially in Jammu and 

Kashmir, Punjab, Himachal Pradesh and western Uttar Pradesh. Golden Ball, Pusa Kanchan, White Globe, Snow 

Ball and Purple Top area the most common cultivators. It grows good in cool climates and can be stored several 

months after harvest [2]. The fleshy thickened underground portion of turnip is actually the hypocotyl, the colour 

and shape of which vary depending mainly on the cultivar.  Its shape may vary from flat through globular to top 

shaped and long. Colour of the peel; above ground may be red, purple, white, yellow of green while the underground 

colour may be white or yellow. Turnip is used as salad, cooked or pickled. They have anticancer properties and are 

an excellent source of antioxidants [3]. It is a valuable source for magnesium and calcium salts that are important in 

the prevention of dangerous diseases like cancer. Also it is a major source of fiber [4]. Turnip is seasonal and 

available in abundant quantity in glut season. Being a high moisture content crop, deterioration in quality of these 

vegetables is quite fast. Therefore, the moisture content of vegetables should be reduced to such an extent that the 

microorganisms cannot grow and the keeping quality is enhanced. The preservation of vegetables by dehydration 

offers a unique challenge [5] and it may be considered as an alternative of low cost preservation process [6]. The 

main purpose of drying agricultural and fruits products is the decrease of their moisture content to a surface, which 

allows secure storage over an extended course. Another benefit of dried products is their minimized packaging need 

and lower shipping expense as a result of reduced weight [7]. However, the information on pretreatments of 

vegetables to be used for drying is scanty. So, present study was conducted to study the effect of various 

pretreatments on quality of slices after drying and during storage at room temperature after six months of storage in 

various packaging materials. 
 

2. MATERIALS AND METHODS 
 

2.1 Materials           
 

Several materials viz. turnip, chemicals (potassium metabisulphite and citric acid) and packaging material such as 

Low density polyethylene (LDPE), polyvinyl chloride (PVC) and High density Polyethylene (HDPE) were required 

https://simple.wikipedia.org/wiki/Root_vegetable
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during experimentation. Freshly harvested vegetables were procured from local market of Aligarh and good quality 

of uniform shape and size were sorted out for experimental purpose. They were trimmed and peeled manually and 

edible portions were sliced into thickness of 5mm using food processor. 
 

2.1 Experimental plan 
 

Based on reported literature, various pretreatments e.g. blanching, steeping in KMS and KMS plus citric acid 

solutions and combination of blanching and steeping in KMS plus citric acid solution were selected for the present 

investigation [8, 9]. 

 Blanching: Samples were immersed in boiling water for 3 minutes cooled immediately in cold water at 

room temperature and drained. 

 Steeping in KMS: Samples were immersed in solution of KMS (0.50%) for 30 minutes and drained. 

 Steeping in KMS and Citric acid: Samples were dipped into solution of KMS (0.50%) plus citric acid 

(0.25%) for 30 minutes and drained. 

 Blanching + steeping in KMS and citric acid: Blanched samples as per process mentioned above were 

immersed in KMS (0.50%) plus citric acid (0.25%) solution for 30 minutes and drained.  
 

After each pretreatment, samples were spread over blotting paper to remove surface moisture. In case of drying, air 

temperature was considered as an important parameter. Experiments were carried out at three levels of temperature 

viz. 40, 50 and 60 °C. Dried samples were packed in LDPE, PVC and HDPE pouches and stored at room 

temperature for further studies. Similarly, untreated (control) samples were also dried, packed and stored in the same 

manner for comparative studies.  
 

2.1 Quality Evaluation 
 

Quality of dried samples was evaluated immediately after drying and during storage at room temperature after six 

months of storage. Various analysis namely, rehydration test, browning index and sensory quality test were 

performed to judge the quality. Detailed evauation techniques are given below 
 

2.1.1 Rehydration Ratio 
 

As suggested by Ranganna [10], the following methodology was adopted. 

In 500 ml beaker containing 150 ml of boiled distilled water, dried material weighing 5 g was placed. Beaker was 

covered with watch glass and continued to boil for 20 min. Then samples were transferred into a 7.5 cm Buchner 

funnel covered with a coarsely porous what man No. 4 filter paper. After filtration, samples were removed from 

funnel and weighed immediately. The following equation was used to calculate rehydration ratio. 

Rehydration ratio =  
                                           

                                   
                                               2.1 

 

2.1.2 Browning Index 
 

Browning index of dehydrated samples were determined by soaking 5 g of dried sample into 100ml of ethyl alcohol 

(60%) for 12 hours and filtered through What man No. 1 filter paper. The absorbance of the filtrate at 440 nm was 

measured by spectrophotometer using 60% ethyl alcohol as a blank and expressed as optical density [11]. 
 

2.1.3 Sensory Quality 
 

Sensory quality attributes such as colour, texture, flavour and overall acceptability of dried slices were evaluated. 

Hedonic rating test as recommended by Ranganna [10] was used for the purpose of evaluation. This test measures 

the consumer’s acceptability 
 

3. RESULTS AND DISCUSSIONS 
 

Quality of dried turnip slices in terms of rehydration ratio, browning index and sensory quality attributes (colour, 

texture, flavour and overall acceptability) were evaluated immediately after drying and during storage after six 

months in various packaging materials. Results of the study are presented below: 
 

3.1 Rehydration Ratio 
 

Rehydration ratio (RR) was calculated using eqn. 1.  The RR values after drying are reported in Table 1 which 

shows the effect of dehydration temperatures (40, 50 and 60 °C) and various pretreatments on quality of dried slices.  

It is evident from the Table 1 that slices pretreated with combinations of KMS plus citric acid and dried at 40°C 

temperature yielded maximum RR value when compared with other pretreatments and drying temperatures. It was 

also found that blanching had adversely affected the rehydration ratio of turnip slices. It is clearly seen from the 
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Table that blanched slices yielded little lower rehydration ratio as compared to those of other pretreatments. It was 

perhaps due to damage of cell structure during blanching. Drying temperature also affected the RR value. It was 

observed that beyond 40°C drying temperature, RR value decreased irrespective of type of pretreatments. Similar 

results were reported by Lewicki [12]. Rehydration test were also carried out after six months of storage for the 

slices packed in LDPE, PVC and HDPE pouches and are presented in Table 2. It was observed that RR ratio value 

decreased considerably with storage period, irrespective of pretreatments, drying temperatures and packaging 

materials. It was found that slices packed in HDPE pouches yielded higher rehydration ratio as compared to that of 

PVC and LDPE.  
 

3.2 Browning Index 
 

Browning index of dried turnip slices was measured immediately after drying. The obtained values of browning 

index just after drying are given in Tables 3.  It is evident that the slices dried at 40 °C resulted minimum values of 

browning index followed by 50 °C and 60 °C.  The effect of pretreatments on browning index was also investigated. 

It was found that the combination of blanching, KMS and citric acid yielded lowest browning index at 40 °C drying 

temperature. It was probably due to inactivation of polyphenol oxidase enzyme which was responsible for browning 

[11]. Browning index of slices packed in LDPE pouches, PVC and HDPE were also measured after six months of 

storage at room temperature to investigate the effect of pretreatments and packaging materials on browning index.  

Results are reported in Table 4.It was observed that browning index increased with storage period when compared to 

its initial values. It was found that increase in browning index may be attributed to Millard reaction [11].  The 

pretreated samples yielded little lower value of browning index than those of control samples even after six month 

of storage. The reason may be attributed to inactivation of polyphenol oxidase enzymes and preservative action of 

KMS and citric acid. Results of study also revealed that slices packed in HDPE pouches yielded lower browning 

index than that of LDPE and PVC irrespective of pretreatments and drying temperature. 
 

3.3 Sensory Quality 
 

Sensory quality of dried turnip slices were evaluated using 9- point Hedonic rating test method. Overall quality 

score of the samples are presented in Fig 1 which shows the effect of various pretreatments on quality of dried 

slices.  It was found that combination of blanching plus KMS plus citric acid treated slices dried at 40 °C rated 

maximum overall acceptability. The quality of the dried slices decreased with increase in storage period when 

compared with their initial scores It was also found that sensory quality score decreased with increase in drying 

temperature.  
 

CONCLUSION 
 

The quality of dried samples diminished during storage and was greatly affected by pretreatments and packaging 

materials.  Combination of pretreatments namely blanching, KMS (0.50%) and citric acid (0.25%) are recommended 

for drying of turnip in convective dryer. Slices packed in HDPE pouches yielded comparatively higher rehydration 

ratio and minimum browning index over other packaging materials irrespective of pretreatments and drying 

temperatures. So, HDPE pouches can be considered as an appropriate packaging material for dried turnip slices. 
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Table-1 Effect of Various Pretreatments on Rehydration Ratio of Dried Turnip Slices at Different 

Temperatures Immediately After Drying 

Temperature(°C) Pretreatments Rehydration ratio 

40 Control 6.9 

Blanching 6.1 

KMS 6.9 

KMS+CA 6.9 

Blanching +KMS+CA 6.1 

   

50 Control 6.5 

Blanching 5.8 

KMS 6.6 

KMS+CA 6.6 

Blanching +KMS+CA 5.9 

   

60 Control 6.1 

Blanching 5.0 

KMS 6.0 

KMS+CA 6.2 

Blanching +KMS+CA 5.1 

 

Table 2: Effect of Various Pretreatments and Packaging Materials on Rehydration Ratio of Dried Turnip 

Slices at Different Temperatures After Storage 

Temperature (°C) Pretreatments LDPE PVC HDPE 

40 Control 6.2 6.0 6.1 

Blanching 5.3 5.3 5.2 

KMS 6.1 5.9 6.0 

KMS+CA 6.1 5.9 6.0 

Blanching 

+KMS+CA 

5.2 5.4 5.3 

     

50 Control 5.7 5.6 5.6 

Blanching 4.1 4.9 4.8 

KMS 5.8 5.6 5.7 

KMS+CA 5.9 5.7 5.8 

Blanching 

+KMS+CA 

4.2 5.0 4.9 
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60 Control 4.3 5.2 5.2 

Blanching 3.3 4.1 4.1 

KMS 4.4 5.1 5.0 

KMS+CA 4.4 5.0 5.0 

Blanching 

+KMS+CA 

3.4 4.3 4.2 

 

Table-3 Effect of Various Pretreatments on Browning Index of Dried Turnip Slices at Different 

Temperatures Immediately After Dryin 

Temperature(°C) Pretreatments Browning Index 

40 Control 0.007 

Blanching 0.005 

KMS 0.003 

KMS+CA 0.002 

Blanching +KMS+CA 0.001 

   

50 Control 0.008 

Blanching 0.006 

KMS 0.003 

KMS+CA 0.003 

Blanching +KMS+CA 0.001 

   

60 Control 0.012 

Blanching 0.010 

KMS 0.007 

KMS+CA 0.006 

Blanching +KMS+CA 0.004 

 

Table 4:  Effect of Various Pretreatments and Packaging Materials on Browning Index of Dried Turnip Slices 

at Different Temperatures After Storage 

Temperature (°C) Pretreatments LDPE PVC HDPE 

40 Control 0.092 0.081 0.082 

Blanching 0.048 0.037 0.037 

KMS 0.047 0.039 0.040 

KMS+CA 0.046 0.039 0.039 

Blanching +KMS+CA 0.023 0.014 0.013 

     

50 Control 0.093 0.084 0.084 

Blanching 0.047 0.037 0.038 

KMS 0.052 0.041 0.041 

KMS+CA 0.050 0.040 0.039 
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Blanching +KMS+CA 0.025 0.014 0.013 

     

60 Control 0.096 0.087 0.087 

Blanching 0.052 0.040 0.041 

KMS 0.049 0.041 0.042 

KMS+CA 0.047 0.039 0.040 

Blanching +KMS+CA 0.027 0.016 0.016 

 

 
Fig. 1: Effect of Various Pretreatments on Overall Quality of Dried Turnip Slices at Different Temperatures 
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