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Abstract 

This study investigated the effect of different drying methods on the rehydration profile and ratio of dried carrot slices and the 

physico-chemical, proximate and sensory properties of carrot drinks produced from rehydrated dried carrot slices. The carrots 

(Daucus carota L.) were sorted, washed, sliced (5 mm) and pre-treated with sodium metabisulfite, and dried using three different 

methods - solar, oven and dehydrator driers, alongside fresh carrot as control. The dried carrot slices were analyzed for their 

rehydration profile and ratio while the processed carrot drinks from the rehydrated carrot were analyzed for their physico-

chemical, proximate and sensory properties. Data obtained were subjected to ANOVA at 5% significance (p<0.05). Rehydration 

profile of the properties increased with time, with moisture uptake ranging from 18.13–36.14% while the rehydration ratio ranged 

from 1.60 (10mins) – 6.10 (60mins) with the dehydrator-dried sample showing superior rehydration properties. Physico-chemical 

parameters of the drinks produced from the rehydrated dried carrot slices showed that β-carotene ranged from 0.56 –1.39%, pH 

- 5.14 – 6.30, total titratable acidity - 0.002–0.004%; total soluble solids - 1.95 – 2.95 while viscosity was constant at 0.14 Pa·s 

(p>0.05). Proximate composition showed moisture (95.29 – 97.30%), ash (0.15 – 0.24%), fat (0.10 – 0.30%), crude protein (0.33 

– 0.87%) and carbohydrate (2.10 – 3.55%) for the drinks. Sensory scores of the drinks produced from the rehydrated samples 

varied significantly (p<0.05) with appearance ranging from 4.80 – 8.35, color (4.75 – 8.60), taste (5.05 – 7.95), aroma (5.45 –

7.75), mouth feel (5.40 – 8.15) and overall acceptability (5.09–8.16) with dehydrator and fresh samples (no significant difference) 

being the most preferred. The findings reveal that drying significantly affects physico-chemical, proximate and sensory qualities 

of the carrot drink samples, with dehydrator-dried samples producing drinks comparable to fresh carrot sample drink in some of 

the measured qualities. 
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1. Introduction 

Carrots (Daucus carota L.) are significant root vegetable, 

widely cultivated and consumed for their nutritional value and 

culinary versatility. In Nigeria they are increasingly incorpo-

rated into local diets [1, 2]. Carrot production globally has 

seen consistent growth, with major producing countries like 

China, the United States, and several European nations con-

tributing substantial volumes to the global market. Statistics 

indicate that carrots are among the most produced vegetables, 

with millions of tons harvested annually [3, 4]. 

In Nigeria, carrot cultivation has gained traction, particu-

larly in regions with suitable climates, contributing to local 

food security and providing essential source of vitamins and 

minerals. They are a vital source of pro-vitamin A - carote-

noids, dietary fiber, and various bioactive compounds, con-

tributing significantly to human nutrition and health [5]. The 

growing awareness of their health benefits, coupled with the 

increasing demand for diverse food products, has led to a rise 

in carrot consumption in Nigeria [6]. However, their high 

moisture content and perishable nature pose substantial chal-

lenges for long-term storage, distribution and utilization. 

Drying is a widely employed preservation technique that re-

duces water activity, thereby inhibiting microbial growth and 

enzymatic reactions [7, 8]. The application of heat and other 

drying mechanisms can lead to varying degrees of nutrient 

degradation, particularly in heat-sensitive bioactive com-

pounds inducing structural alterations that affects products nu-

trient bio-availability, functional and sensory properties [9-11]. 

The transformation of fresh carrots into dried forms would 

inevitably induces significantly alterations in their physico-

chemical and sensory attributes [12, 13]. Consequently, the 

choice of drying method is critical for preserving the desired 

nutritional and functional attributes of the final product, in-

cluding moisture content, water activity, antioxidant capacity, 

and the retention of key nutrients. 

Similarly, rehydration also influence the release and stabil-

ity of some bioactive and nutritive compounds in the final 

drink making the process crucial, as it impacts the reconstitu-

tion of dried carrot tissues, influencing the final product's 

color, nutrient profile among others [9]. Hence, understanding 

rehydration profile would be essential in ensuring the produc-

tion of high-quality carrot drinks as it influences the drink's 

nutrient retention and some physico-chemical properties of 

the carrot drinks [11, 14]. 

Evaluating the sensory properties of carrot drinks produced 

from different dried and rehydrated carrots is crucial for en-

suring consumer satisfaction which ultimately determine the 

marketability of drink [15]. Hence, the objective of this study 

is to investigate the effect of drying methods on the physico-

chemical and sensory properties of carrot drink produced from 

dried and rehydrated carrots. 

 

2. Materials and Methods 

2.1. Materials 

Carrot roots (Daucus carota) were purchased from Fruit 

Garden, Port Harcourt Local Government Area, Rivers State. 

The chemicals and reagents used were sourced from the De-

partment of Food Science and Technology Laboratory, Rivers 

State University, Port Harcourt, Rivers State. 

2.2. Methods 

2.2.1. Sample Preparation 

The dried carrot slices were produced using the modified 

method of Ignaczak et al., [16]. The carrots samples were 

properly sorted to have a consistent and uniform size, shape 

and devoid of any signs of mechanical damage, insect infesta-

tion or pathogenic infection. Thereafter, the carrots were 

washed, peeled, cut into slices with a slicer to achieve a thick-

ness of about 5 mm (using Digital Vernier Caliper - Model No. 

Z22855, Molimex, Ltd UK). The sliced carrots were then 

soaked in Sodium metabisulfite (2g/100g) for 10 minutes and 

then blanched in hot water at 95°C for 3 mins. After blanching, 

the carrots were quickly cooled by immersing them in cold 

water, excess water on the carrot samples were dried using fil-

ter paper before drying. 

2.2.2. Drying of Pre-Treated Carrot Samples 

The pre-treated samples were divided into three portions 

and dried separately in three different dryers - parabolic solar 

dryer (Nigerian Stored Product Research Institute (NSPRI) 

Model), an air oven (Model DHG – 914A, China) and dehy-

drator (Model UCK LT-83, China). Prior to loading the 

blanched carrot slices, the dryers were allowed to reach the 

equilibrium condition at each of the specific drying tempera-

ture of 55°C (day time) and 60°C for solar dryer and both oven 

and dehydrator respectively. Upon drying, the samples were 

packed separately in Ziploc bags prior to usage and analysis. 

2.2.3. Rehydration of Dried Carrot Samples 

The dried carrot slice samples were weighed and then 

soaked in hot water. The rehydration was carried out at 95°C 

in water bath filled with distilled water. Samples were re-

moved from the water bath at 10 mins interval, blotted with 

tissue paper and weighed. The final moisture content of carrot 

slices after rehydration at a given time interval. 

2.2.4. Production of Carrot Drink 

The modified method of Salwa et al., [17] was used for the 

production of the carrot juice. The rehydrated dried carrot 

slices were blended into pulp using a blender (Silver Crest 

Multifunctional Blender Robots, Model – SC8500W). The 

pulp obtained was sieved with muslin cloth using a pulp to 
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water ratio of 1:3 to extract carrot juice. The obtained juice 

were then filled into bottles (that has been previously washed 

with hot water), crown-corked and pasteurized at 70°C for 

15min using a water bath and allowed to cool to room temper-

ature. 

2.3. Analyses 

2.3.1. Rehydration Profile 

The dried carrot slice samples were weighed and then 

soaked in hot water. The rehydration was carried out at 95°C 

in water bath filled with distilled water. Samples were re-

moved from the water bath at 10 mins intervals till 70 mins, 

blotted with tissue paper and the final moisture content of car-

rot slices after rehydration at a given time interval was deter-

mined according to AOAC, [18] to obtain the rehydration pro-

file of the dried carrot slices. 

2.3.2. Rehydration Ratio 

Approximately 5.0 grams of the dried carrot sample was 

placed in a 250 ml beaker, and 150 ml of distilled water was 

added. The beaker was covered and the carrots allowed to 

stand for a period of time (10, 30 and 60 mins), then drained 

and the weight noted. This was done using Chen et al., [19] 

modified method. The rehydration ratio was computed by us-

ing the equation 

Rehydration ratio =
Weight of rehydrated material

Weight of dehydrated material
  

2.3.3. Physicochemical Properties of Carrot Drink 

Determination of Total Titratable Acidity: About 10ml of 

the carrot drink samples were measured and transferred into a 

conical flask. 2 drops of phenolphthalein were added to the 

sample in the conical flask. The mixture was then titrated 

against 0.1N Sodium Hydroxide (NaOH) solution. 

     % TTA =
Titre value x normality of base X equivalent ml of a predominant acid (lactic acid) × 100

Sample weight
  

Equivalent value of malic acid =
67

1000
= 0.067  

Determination of Total Soluble Solid (oBrix): Total soluble 

solids content was determined using a hand refractometer. The 

prism of the refractometer was cleaned and a drop of the drink 

sample was placed on the prism and closed. The sugar content 

percentage (soluble sugar) was read from the scale of the re-

fractometer when held close to the eye [18]. 

Determination of pH: This was determined using a standard 

pH metre (PHS-3C, Germany). About 20ml of each carrot 

drink sample was measured into already washed and dried 

beakers. The pH metre electrode was then dipped into the 

beaker containing the sample and was held still until steady 

readings were achieved for the sample. 

Determination of Viscosity: Approximately 20ml of each 

carrot drink sample werey measured into a beaker. The viscos-

ity was determined using a rotary digital viscometer (NDJ-8S) 

using spindle number 1 at 0.3rpm. The beaker was brought 

onto the rotating spindle and the viscosity values was be dis-

played on the LCD screen in Pas-1. 

Determination of β-Carotene Content: Beta-carotene con-

tent was determined by using AOAC [18] method. One gram 

of sample was weighed into a conical flask and 95% of ethanol 

was added. The flask with the content was placed into a shak-

ing water bath, set to 70-80°C for 20 minutes. After 20 

minutes, it was allowed to cool and the supernatant was de-

canted into a measuring cylinder and recorded the volume as 

initial volume, V1. The ethanol concentration of the mixture 

was brought to 85% by adding 1.5ml of distilled water and 

allowed to cool in ice for 5 minutes using a bucket of ice or 

cooled to room temperature. The cooled extract was trans-

ferred into a separating funnel. 2.5ml of petroleum ether was 

added into it and the separating funnel was gently 

swirled/shaken to obtain a homogeneous mixture. It was al-

lowed to stand to separate out into two layers. The bottom 

layer was collected in a beaker (for re-extraction) and the top 

ether extract layer was kept. The bottom layer collected was 

transferred in a beaker back into the separating funnel and re-

extracted with 1 ml petroleum ether for about 5 times of con-

tinuously until the extract became fairly yellow. All the petro-

leum ether extract collected was transferred back into the 

emptied separating funnel and re extracted with 5ml of 80% 

ethanol. The volume of the final extract was taken and rec-

orded as V2. It was stored for spectrophotometric determina-

tion in the dark. The absorbance of the extract was read using 

a UV visible spectrophotometer at 436 nm. Petroleum ether 

was used as blank 

Beta − carotene (
mg

kg
) =

𝐴𝑏𝑠×𝑉𝑡

𝐸𝐶×1×𝑊
  

2.3.4. Proximate Composition of Rehydrated Carrot 

Drink 

The methods described by AOAC [18] was used to determine 

the moisture, crude protein, ash, crude fat and carbohydrate con-

tents of the carrot drink samples. Determination of moisture was 

carried out by oven method, while ash content was determined by 

the sample ashing method in a muffle furnace. The protein (total 

nitrogen) content was determined by Kjeldahl method while the 

fat content was evaluated by extraction through Soxhlet appa-

ratus using petrol ether as solvent. Crude fiber was determined 

from the residue of defatted sample by using a muffle furnace at 

temperature of 900°C for 6 h after extraction of insoluble matter 

following AOAC methods. The carbohydrate content was deter-

mined by simple differences (dry extract - ash+ lipids + proteins) 

following Ellong et al., [20]. 
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2.3.5. Sensory Analysis 

The sensory evaluation was done using the method of Iwe 

[21]. A 20-man panel was used to evaluate appearance, colour, 

mouthfeel, taste, aroma and overall acceptability of the carrot 

drink using a 9-point hedonic scale (9 = liked extremely, 8 = 

liked very much, 7 = liked, 6 = liked mildly, 5 = neither liked 

nor disliked, 4 = disliked mildly, 3 = disliked, 2 = disliked very 

much and 1 = disliked extremely). 

2.3.6. Statistical Analysis 

All experiments and analysis were carried out in duplicates 

and the means calculated were subjected to analysis of vari-

ance (ANOVA) using Statistical Package for Social Science 

(SPSS) version 20.0 software. Significance was accepted at a 

5% (p<0.05) level of probability. 

3. Results and Discussion 

3.1. Rehydration Profile of Dehydrated Carrot 

Slices 

Figure 1 presents the rehydration kinetics of the dehydrated 

carrot slices. The moisture uptake of the oven, solar and dehy-

drator dried carrot samples ranged from 22.68 to 33.19%, 

18.13 to 35.11% and 28.12 to 36.14% respectively at 10 mins 

and 70 mins. The rehydration profile indicated that at the be-

ginning of the process, water absorption was very fast, but 

with the increasing rehydration time, the rate of water absorp-

tion was substantially reduced, because the amount of water 

absorbed by the inner structure of material approached the sat-

uration level [22]. Similar rehydration profile has been ob-

served for amaranth leaves [23], red pepper [24], apples [25] 

and tomatoes [26]. 

 
Figure 1. Rehydration Profile of Dehydrated Carrot Slices. 

Dehydrator-dried carrot slices (DDC) consistently exhibited 

higher faster moisture uptake compared with oven-dried (ODC) 

and solar-dried (SDC) samples. This pattern revealed that the de-

hydration method significantly influenced the microstructure and 

porosity of the carrot matrix, thereby affecting water ingress dur-

ing rehydration, mechanically or electrically controlled drying 

(including tray/oven/dehydrator systems) tends to produce more 

uniform drying, less cell-wall collapse, and a more open porous 

structure that favours liquid imbibition during rehydration; sev-

eral experimental studies report similar findings for carrots and 

other vegetables [16, 27]. 

3.2. Rehydration Ratio of Dehydrated Carrot 

Slices 

Table 1. Rehydration Ratio of Dehydrated Carrot Slices. 

Samples 10mins 30mins 60mins 

ODC 1.85b ± 0.03 3.80b ± 0.05 5.55b ± 0.03 

SDC 1.60c ± 0.05 3.15c ± 0.02 5.05c ± 0.05 

DDC 2.10a ± 0.04 4.25a ± 0.02 6.10a ± 0.03 

Values are means of triplicate determinations; ± = Standard devia-

tions of determinations. Means with different superscript on the same 

column are significantly different (P < 0.05). 

Where: Oven Dried Carrot – ODC; Solar Dried Carrot – SDC; De-

hydrator Dried Carrot - DDC 

Table 1 depicts the rehydration ratio of the dehydrated car-

rot slices, At 10 minutes, the dehydrator-dried sample (DC) 

exhibited the highest rehydration ratio (2.10), followed by the 

oven-dried (ODC, 1.85), while the solar-dried (SDC, 1.60) 

showed the lowest uptake. By 30 minutes, DC maintained su-

periority (4.25) compared to ODC (3.80) and SDC (3.15), and 

by 60 minutes, DC reached a peak value of 6.10, significantly 

higher than ODC (5.55) and SDC (5.05). 

Rehydration ratio is usually used as one of the quality char-

acteristics of the dried product [28]. The values obtained in 

this research work revealed a significant difference with the 

drying methods. Generally, mechanical dehydration preserved 

tissue porosity and integrity, allowing for higher water uptake, 

while solar drying led to reduced moisture absorption due to 

harsher conditions. Hence, the variation in rehydration ratio 

may be due to difference in temperature of dehydration as high 

temperature may decline the tissue integrity and structure [29]. 

Emelike and Akusu, [30], in a comparative study on vege-

tables, oven and cabinet dried samples of fluted pumpkin, bit-

ter leaf and waterleaf retained better rehydration ratios than 

sun-dried samples, further demonstrating that controlled dry-

ing methods promote superior rehydration. 
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3.3. Physico-chemical Properties of Drink 

Produced from Dehydrated Carrot Slices 

From Table 2, the β-carotene content of the samples ranged 

from 0.56% to 1.39%, with DDC juice sample recording sig-

nificantly the lowest value and FC juice sample (control) hav-

ing the highest value. The pH ranged from 5.14 to 6.30, with 

ODC recording the lowest and FC the highest value Total ti-

tratable acidity (TTA) varied between 0.002% and 0.004%, 

with ODC and DC having the lowest and SDC the highest 

value. Total soluble solids ranged from 1.95% to 2.95%, with 

ODC and SDC recording the lowest and FC the highest value. 

Viscosity remained constant at 0.14Pa.s across all samples 

with no significant difference. 

There were significant differences (p<0.05) in the physico-

chemical properties of the samples except viscosity. FC sam-

ple has the highest value for all parameter from all the treat-

ments except total titratable activities (SDC). The significant 

(p < 0.05) differences in the β-carotene retention of the sam-

ples might be connected to the fact that heat treatment de-

creases β-carotene retention in foods. Similar results were re-

ported by Odogwu, et al. [31], who observed that heat treat-

ment reduced β-carotene retention in soy-carrot beverages. 

Likewise, Ajenu et al. [32] noted that processing methods sig-

nificantly influenced carotenoid stability in carrot-containing 

food blends. 

Table 2. Physicochemical Properties of Drink Produced from Dehydrated Carrot Slices. 

Samples β-Carotene (%) pH TTA (%) TSS (%) Viscosity (Pa.s) 

FC 1.39a ± 0.01 6.30a ± 0.01 0.003a ± 0.0001 2.95a ± 0.03 0.14a ± 0.00 

ODC 1.27b ± 0.02 5.14c ± 0.02 0.002b ± 0.0001 1.95c ± 0.04 0.14a ±0.00 

SDC 0.61c ± 0.02 5.27c ± 0.02 0.004c ± 0.0001 1.95c ± 0.03 0.14a ±0.00 

DDC 0.56d ± 0.01 5.67b ± 0.03 0.002b ± 0.0001 2.05b ± 0.05 0.14a ± 0.00 

Values are means of duplicate determinations; ± = Standard deviations of determinations. Means with different superscript on the same column 

are significantly different (P < 0.05). 

Where: Fresh Carrot – FC; Oven Dried Carrot – ODC; Solar Dried Carrot – SDC; 

Dehydrator Dried Carrot – DDC; TTA - Total Titratable Acidity; TTS - Total Soluble Solids 

The observed significant (p<0.05) differences in pH of the 

samples indicated that drying method influenced pH levels, 

probable as a result of organic acid concentration due to the 

removal of water during drying as slow drying process might 

leads to the degradation of organic acids [33, 34]. The lower 

pH could be an indication of shelf stability against microbial 

contamination [35]. 

Total titratable acidity (TTA) values indicated a significant 

(p<0.05) differences in the samples. These values indicate that 

solar drying may have increased acid concentration through 

stronger dehydration. A related study by Kayode et al. [34] 

reported that solar-dried pawpaw products also exhibited 

higher acidity than oven-dried samples, suggesting that drying 

conditions influence organic acid retention. 

The significant differences (p<0.05) observed in the Total 

Soluble Solids (TSS) value highlight that drying reduced 

sugar solubility, which directly influences taste perception. 

Similar reductions were reported by Obinna-Echem et al. [31], 

who noted lower TSS values in soy-carrot drinks subjected to 

heat treatment compared to freshly prepared samples. 

The viscosity values were constant across all samples with 

no significant differences (p>0.05) suggesting that drying 

methods did not alter the flow properties of the carrot as com-

positional changes rather than drying conditions may drive 

viscosity variation [36]. 

3.4. Proximate Composition of Drink Produced 

from Dehydrated Carrot Slices 

Table 3 shows the proximate composition of carrot drink 

produced from dried and rehydrated carrots. Moisture content 

of the samples ranged from 95.29 to 97.30%, with sample FC 

recording significantly the lowest and DDC the highest value. 

Ash content ranged from 0.15 to 0.24%, with sample DDC 

having the lowest and FC the highest value. Fat content varied 

between 0.10 and 0.30%, with DDC recording the lowest and 

FC the highest value. Crude protein ranged from 0.33 to 

0.87%, with DDC having the lowest and FC the highest value. 

Carbohydrate content ranged from 2.10 to 3.55%, with ODC 

recording significantly the lowest and SDC the highest value. 

There are significant (p<0.05) differences in the proximate 

composition result of the carrot drink samples. The significant 

differences in the moisture content of the drinks might proba-

bly due to the difference in moisture content during drying and 

rehydration of the carrot samples. Similar results were re-

ported by Ajenu et al. [32], who found that carrot-based for-

mulations retained high moisture content, reflecting the vege-

table’s naturally high water activity. 
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Table 3. Proximate Composition (%) of Drink Produced from Dehydrated Carrot Slices. 

Samples Moisture Ash Fat Crude Protein Carbohydrate 

FC 95.29b ± 0.13 0.24a ± 0.05 0.30a ± 0.001 0.87 a ± 0.01 3.30b±0.05 

ODC 97.15a ± 0.11 0.21a ± 0.01 0.20b ± 0.002 0.34c ± 0.02 2.10d±0.02 

SDC 95.37b ± 0.25 0.20a ± 0.00 0.20b ± 0.001 0.68b ± 0.02 3.55a±0.00 

DDC 97.30a ± 0.14 0.15a ± 0.07 0.10c ± 0.001 0.33c ± 0.01 2.12c±0.00 

Values are means of duplicate determinations; ± = Standard deviations of determinations. Means with different superscript on the same column 

are significantly different (P < 0.05). 

Where: Fresh Carrot – FC (Control); Oven Dried Carrot – ODC; Solar Dried Carrot – SDC; Dehydrator Dried Carrot – DDC 

There were also significant (p<0.05) differences in the ash 

content values of the samples when compared fresh sample. 

This reduction in ash content of dried samples probably indi-

cates mineral loss during dehydration and rehydration pro-

cesses. 

Fat content of the samples showed a significant (p<0.05) 

differences in their values. The observed decrease in the fat 

content of the fresh sample to the dried samples is consistent 

with the findings of Kayode et al. [34], who reported fat losses 

in solar- and oven-dried pawpaw chips due to oxidative deg-

radation during heat exposure. 

The protein content of the sample also differs significantly 

(p<0.05) with fresh sample having the highest value. The de-

crease in protein content after drying suggests heat-induced 

denaturation. This aligns with the findings of Obinna-Echem 

et al. [31], who reported reductions in protein content of soy-

carrot beverages subjected to processing treatments. 

Also, a significantly (p<0.05) difference was observed in 

the carbohydrate content of the samples. The higher carbohy-

drate level in solar-dried samples may be attributed to concen-

tration effects caused by greater moisture reduction. 

3.5. Sensory Properties of Drink Produced from 

Rehydrated Carrot Slices 

Table 4 revealed that the appearance scores ranged from 

4.80 to 8.35, with sample SDC recording significantly the 

lowest and DC the highest value, color scores varied between 

4.75 and 8.60 with SDC recording the lowest and DC the high-

est value. Taste scores ranged from 5.05 to 7.95, with SDC 

having the lowest and DC the highest value. Aroma scores 

ranged from 5.45 to 7.75, with SDC recording the lowest and 

DC the highest value. Mouthfeel scores ranged from 5.40 to 

8.15 with SDC having the lowest and DC the highest value. 

Overall acceptability ranged from 5.09 to 8.16, with SDC hav-

ing the lowest and DC the highest value. 

Table 4. Sensory Properties of Drink Produced from Dehydrated Carrot Slices. 

Samples Appearance Color Taste Aroma Mouthfeel Overall Acceptability 

FC 7.20a ± 0.26 7.25ab ± 0.61 6.40b ± 0.25 6.40b ± 0.28 6.75b ± 0.71 6.80ab ± 0.45 

ODC 6.95b ± 0.14 7.15b ± 0.42 6.20b ± 0.16 6.10b c± 0.16 6.45b ± 0.99 6.55b ± 0.36 

SDC 4.80c ± 0.32 4.75c ± 0.43 5.05c ± 0.40 5.45c ± 0.30 5.40c ± 0.23 5.09c ± 0.48 

DDC 8.35a ± 0.48 8.60a ± 0.20 7.95a ± 0.23 7.75a ± 0.36 8.15a ± 0.58 7.46a ± 0.42 

Values are means of duplicate determinations; ± = Standard deviations of determinations. Means with different superscript on the same column 

are significantly different (P < 0.05). 

Where: Fresh Carrot – FC (Control); Oven Dried Carrot – ODC; Solar Dried Carrot – SDC; Dehydrator Dried Carrot - DDC 

The sensory results revealed a significant (p<0.05) differ-

ence in all the measured sensory properties of the carrot drinks 

samples with dehydrator dried sample ranking highest (though 

not significantly (p>0.05) difference from fresh sample in sen-

sory attributes of appearance and color) for sensory properties. 

For appearance and color, sensory rating for dehydrator 

dried carrot drink sample ranked highest, followed by fresh 

carrot then oven-dried sample with solar-dried sample coming 

last. Similar results were reported by Kayode et al. [34], who 

observed that solar drying negatively affected appearance 

scores in pawpaw products compared to oven or dehydrator 

drying. 
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However, Obinna-Echem et al. [30] observed that carrot-

based beverages prepared with fresh juice retained attractive 

color quality, while heat exposure during processing reduced 

visual appeal. 

The sensory rating of taste and aroma also revealed a sig-

nificant (p<0.05) difference; however, fresh and oven-dried 

sample do not show any significant difference with solar dried 

sample having the least rating. The result suggest that solar 

drying reduced volatile compounds, leading to lower taste and 

aroma scores [37]. The mouthfeel and overall acceptability 

showed a significant (p<0.05) difference in the sensory ratings 

of the samples. Generally, the result revealed that control dry-

ing methods can produce drinks with consumer acceptability 

comparable to fresh carrot drink [38]. 

4. Conclusion 

This study showed that drying methods significantly influ-

enced the rehydration, physico-chemical, proximate and sensory 

properties of carrot drinks produced from rehydrated carrot slices. 

While fresh carrot drinks retained superior β-carotene content, 

oven dried method could still be considered as it provides a better 

β-carotene content retention and moderate sensory qualities ac-

ceptability. Overall, the study establishes that value addition 

through drying provides a sustainable means of extending carrot 

utilization, enhancing food security, and supporting the develop-

ment of nutritious carrot-based beverages suitable for both local 

consumption and industrial application. 
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