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Abstract 
The study was undertaken to analyze and give rise to methods and 

techniques to which carrot can be processed, ready for use at periods when 

they are scarce, be in safe and useful condition while stored. Two different 

size of carrot were used 5 x6x7cm3 and 10x11x12cm3 both blanched and 

unblanched to investigate the effect of drying mediums as a processing 

method on the physical properties of carrot. Three different drying medium 

were used which include electric cabinet dryer, solar cabinet dryer and 

direct sun drying. Some of the engineering properties evaluated were size, 

color, bulk density, texture. The dried carrot were refreshed to compare the 

moisture absorption with the fresh carrot and also color variation of both 

blanched and unblanched carrot sliced in the different drying medium. The 

result showed that the drying medium had significant effect on the color of 

carrot after drying, size A  which is5 x6x7 cm3 (small) was found to retain 

the color much better and dried faster and better than size B which is10 

x11x12cm3 (big), also the time taken for drying was shorter for electric 

method 3 – 4 hours at 500C. 
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Introduction 
Background to the Study 

Carrot (Daucus Carota L.) is one of 

the important root vegetables rich in 

bioactive compound like carotenoids 

and dietary fibers with appreciable 

level of several other functional 

components having significant health 

promoting properties (Hagar and 

Howard, 2006). The consumption of 

carrot and it product is increasingly 
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steady due to its recognition as an important source of natural antioxidants 

having anticancer activity, apart from carrot root been used for salad and 

preparation of curries, these could be commercially be converted into 

nutritionally rich processed product like dried powder, preserved, canned juice 

(Krishan et al., 2012). 

Carrot is an economically important crop that has become increasingly popular 

recently due to increased awareness of its nutritional value, among 39 fruit and 

vegetables carrot have been ranked 10th in nutritional value, the storage organ 

(root) of the carrot is the part of the plant that is most often consumed (Schieber 

et al., 2001). 

Carrot is largely cultivated in the Northern part of Nigeria such as; Zaria, 

Sokoto, Kano and Jos. It grows well in sandy soil free of stones and lumps and 

is planted in rows at least 3-4inches apart on a raised bed, at about 1-3 weeks, 

it begins to germinate and can be harvested at any size, but has a better flavor 

when it has turned bright orange. 

It is a good source of Vitamin A, C, and K, Potassium, Thiamine, Niacin, 

Vitamin B6, Foliate and Manganese, and a very good source of dietary fiber. 

Carrots are of different species depending on the size, shape, and color.  

 

Importance of carrot  

Carrots contain antioxidants, and other nutrients. Evidence suggests that eating 

more antioxidant-rich fruits and vegetables, such as carrots, can help reduce the 

risks of cancer and cardiovascular disease. Carrots are also rich in vitamins, 

minerals, and fiber (Faulks and Southon 2001). 

 

Advantages of Blanching 

Research according to Lin and Brewer, 2005, gathers that blanching apart from 

well-known positive impact on color, the benefit of blanching reaches texture 

and flavor preservation. These effect are related to activation and inactivation 

of key enzymes; scientifically, blanching stop enzymatic actions that can cause 

loss of flavor, color and texture during storage, by handling microorganism that 

facilitates degradation; blanched dishes are healthy as there is minimal loss of 

nutrients due to shortened cooling time, color of vegetables are also enhanced 

during storage by blanching, the time taken for blanching is lesser than other 

moist heat cooking methods. The challenge with blanching is that it cannot be 
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applied on every type of food item; it can turn down the strong taste of 

vegetables like cabbage and onions. 

 

Statement of the Problem 

The problems associated with carrot is the spoilage of the carrot root during 

transportation because of high moisture content and the lack of appropriate 

handling techniques which leads to easy deterioration of the product shortly 

after harvest. The determination of some engineering properties of carrot such 

as the physical properties before and after drying is highly imperative, carrot is 

a seasonal crops which make it scarce out of season and also the crop is not 

grown in all parts of the country which make carrot very expensive especially 

out of season. 

 

Objective of the Study 

The main aim of this project is to determine the physical properties such as 

color, texture and size of carrot as affected by different drying methods which 

include, solar cabinet drying, electric oven drying and open sun drying. 

 

Significance of the Study 

Just as stated in the aim of this study which is to determine some physical and 

functional properties of carrot before and after during such as the beta-carotene 

retention in dried carrots. Drying carrot is meant to ensure that people far away 

from where carrots are cultivated to get access to carrot in good form unlike the 

case where carrot go bad during transportation because of high moisture 

content. 

 

Materials and Methods 

Determination of Physical Properties of Sliced Carrot  

Determination of Size 

The size of carrot (geometric mean) was determined by measuring the 

dimension of the principal dimension of the three axis-major (L) intermediate 

(W) and minor (T) – Vernier caliper was used to determine these dimensions, 

the geometric mean diameter (Dg) was calculated using the equation.  Dg = 

(𝐿𝑊𝑇)
1

3 
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Determination of Moisture Content 

The initial moisture content of the sample was determined using cabinet dryer 

at 1030C until no further change in the weight is observed. The initial weight of 

each samples was determine and the final weight was determine also after 

drying using an electronic weighing balance. The moisture content was 

calculated as percentage moisture (wet basis) as given below (Moghadam and 

Kheiralipor, 2015). 

MC =  
𝑊𝑤− 𝑊𝑑

 𝑊𝑤
   x  100  

Where: 

MC = Moisture content (%), Ww  = Initial  weight of the sample  

Wd = Weight of dry sample, Mwb  = Moisture content wet basis, Mdb  = Moisture 

content dry basis 

 

Blanching Procedures 

One portion of the sliced carrot size A and B was blanched using ordinary hot 

water, this was heated to 1000C and the carrot sliced was poured in the water 

for 3 minutes and the water was drained off immediately. After the blanching, 

each of the blanched samples was dried using the three (3) different drying 

medium, solar, electric and direct sun drying. 

 

Drying Procedures 

The carrot slices placed in a wire mesh and put in the cabinet solar dryer, electric 

dryer and direct sun drying the drying time for each samples was recorded as 

follow: 

 

Table 1: Drying Medium and Temperature 

Drying Time Temperature Drying Medium 

3 – 4 hours 50 oC Electric cabinet dryer 

48 hours 21oC and 31 oC RH 41% Direct sun drying  

72 hours 30 oC – 35 oC with R.H. 60% Solar cabinet dryer 

 

Determination of Bulk Density 

The bulk density (𝑃𝛽) in kg/m3 is the ratio of the mass sample of the carrot sliced 

t it volume. The equation below was used to determine the bulk density using a 

container of 300mm height and 20mm diameter. The container was filled with 
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the sample from a height of about 150mm. the container and the top was leveled 

(Abodenyi, 2015). No additional manual compaction was done, the electronic 

weighing balance was used to weigh the sample. 

𝑃𝛽 = 
𝑀2− 𝑀1

𝑉
 - - -  

Where: 

M2 = Mass of cylinder and sliced carrot container (g) 

M1 = Mass of empty cylinder (g) 

V = Volume of cylinder (cm3) 

 

Determination of Color 

The color of the carrot sliced was determined before drying and also after drying 

using visual analysis to compare the blanched and the unblanched. The color 

was determined as follows (Sharma, 2000): L = Lightness and D = Darkness 

The lightness indicates that the sample is lighter than the standard color and the 

darkness indicate that the sample is darker than the standard color which is done 

for both dried and fresh samples color of the three (3) drying medium. 

Solar dryer = little lighter 

Direct sun drying = Darker 

Electric cabinet dryer = lighter 

 

Result and Discussion 

Effect of Drying Method on Carrot  

The color observed of carrot before drying is bright orange color; after drying, 

the carrot dried with electric cabinet dryer had the closest correlation to the 

bright orange of fresh carrot followed by the solar drying method and lastly the 

direct sum drying which is far faded and almost off orange. 

The size A 5 x6x7 cm3 (small) retain the color much better and dried faster and 

better than size B 10 x11x12cm3 (Big), it is probably due to increased surface 

areas. 

The time taken for electric drying method was shorter 3 – 4 hours at 500C 

followed by the direct sun drying which took about 48 hours and lastly the solar 

cabinet drying method which took about 72 hours at 260C to 310C and 300C to 

310C respectively and R.H of 21%. 

 

Table 2: Moisture Reabsorption Ratio 

      FRESH (Before drying)  REFRESHED (After drying) 

Blanched A (g) B(g) A(g) B(g) 

Electric A 48.656 47.344 45.65 45.72 

Solar B 48.343 47.172 45.01 46.93 

Direct C 48.542 47.172 44.20 43.89 
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Unblanched A B A B 

Electric A 49.068 48.076 45.17 44.72 

Solar B 48.963 47.701 43.23 44.72 

Direct C 48.994          47.892 42.90         42.35 

 

Effect of Blanching on Carrot 

From the physical examination of the color of the samples observed, the color 

of all blanched samples proved brighter. Orange with the electric dried sample; 

highly bright orange colored and closest to the least is balanced direct sun dried 

sample. 

It was also observed that the blanched, sun dried gave brighter orange color and 

all the  unblanched samples that is to agree that blanching help in retaining the 

color of carrot in terms of drying and storage. Blanching breaks the skin of the 

material thereby making moisture transfer rapidly than un-blanched material. 

It was also discovered that electric drying method showed better color retention 

followed by solar drying method and the least is the direct sun drying method. 

There was significant difference in texture and weight when carrot was dried 

and refreshed. 

For the size (5 x 6 x 7) mm as compared to (10 x 11 x 12) mm is was found to 

be widely used in cooking and packaging, dried faster and retained color better 

after drying. 

i. Bulk density of the carrot showed no difference as a result all the 

treatments were in the range of 0.485g/cm3 to 0.49g/cm3 

respectively. 

ii. For carrot dried to moisture content of 20% need to be soaked for 

at least 4 minutes for (5 x 6 x 7) mm3 and 7 minutes for (10 x 11 x 

12) mm3.  

 

Conclusion 

Use of electric dryer at 50oC to dehydrate carrot to 20% moisture content for 

about 3-4hours is faster and retains the nutritional content better and makes 

carrot more presentable than solar drying system and direct sun drying. 

Blanching enhance nutritional content retention of carrot. Use of electric dryer 

is faster and retains nutritional content better and makes carrot more presentable 

than solar drying system and the least is direct sun drying. Through bulk density 



432  africanscholarpublications@gmail.com                                                                               

 2020 

 

of refreshed carrot is affected by blanching and drying effect on blanched and 

electric cabinet drying due to higher temperature of blanching and drying. 
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