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ABSTRACT 

Onion is the second most produced vegetable crop worldwide. In India mostly three varieties of onions namely red, 

spring and white are more popularly consumed. In the present study we evaluate and compare the food quality of the 

three varieties of onions from the local markets of Sambalpur (Odisha, India), Bhubaneswar (Odisha, India) and 

Ulhasnagar (Maharasthra, India). The moisture content, total soluble sugar, total protein, ascorbic acid and 

anthocyanin content of all the three varieties of onion were compared. It was found that the white onion was 

superior over the other two varieties in terms of overall food values. Further, a layer-wise comparison revealed that 

the food values consistently decreased from the outermost layers towards the inner layers for all the three varieties 

of onion. Further, it was shown that there was no significant decline in the food values of these onions upon storage 

upto three months in standard conditions. 
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INTRODUCTION 

Onion (Allium cepa) is one of the oldest cultivated 

vegetables and is consumed worldwide.  It is also the 

second most produced vegetable crop after tomatoes 

[1]. It is considered as a food of exceptional value for 

flavoring and seasoning. Apart from the nutritional 

values, onions also contain high levels of non-

nutrient antioxidant compounds (phenolics) which 

have protective effects against many diseases like 

cardiovascular, neurological, cancer and other 

dysfunctions based on oxidative stress. Onion is a 

rich source of flavonoids [2]. The phenolic 

compounds of onion have been demonstrated with 

anti-inflammatory, anti-asthmatic and antimicrobial 

effects [1, 3, 4]. Consumption of onion is 

hypothesized to reduce risk of cancer at specific sites. 

There are reports on decreasing risk for stomach 

cancer, colon cancer and breast cancer with 

consumption of onion [4]. The presence of variety of 

trace elements, vitamins, flavonoids and sulphur 

compounds in onion are hypothesized to have 

protective effects against cancer and many other 

diseases[5, 6]. Onions are moderate in protein content 

and rich in calcium and riboflavin. The stalk of onion 

is a good source of vitamin A, thiamin and ascorbic 

acid [7]. They are also good source of manganese, 

molybdenum, vitamin B6, folate, potassium, 

phosphorous and cupper. Flavonols and anthocyanins 

are the main subclasses of flavonoids present in 

onions, the latter being found only in red onions [8].   

Onions can be broadly classified into spring onion 

and storage onions. Spring onions are grown in warm 

weather climates and have characteristics mild taste. 

Storage onions are grown in cooler climates and 

include the white, yellow and red varieties [8].  The 

onions cultivated in India range in size, color and 

taste depending on the variety. The storage onions 

after harvesting are dried out for a period of several 
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months in shed to attain the dry crisp skins. Onions 

are normally stored at room temperature, away from 

light in place which is well ventilated. The varied 

climate of India gives it an opportunity to cultivate 

many varieties of onion. India remains second 

followed by China in terms of area involved as well 

as production of onions. In the present study we 

evaluate the food quality of red, spring and white 

onions. Further, we undertake a layer wise evaluation 

of the food values of the three varieties of onions.  

MATERIALS AND METHODS  

Materials: Red, spring and white varieties of onions 

purchased from the local markets of Sambalpur 

(Odisha, India), Bhubaneswar (Odisha, India) and 

Ulhasnagar (Maharasthra, India) were used for the 

present study. These onions were either used fresh or 

were stored in standard condition and afterward used.  

Determination of moisture content: 1g of the onion 

samples were kept inside a hot air oven at 50° C for 

24 h. the dried sample was then weighed and the 

percent moisture content was calculated. 

Estimation of total soluble sugar: 1g onion sample 

was homogenized in a electric driven glass Teflon 

homogenizer in 20 ml distilled water. The 

homogenate was centrifuged at 2500 x g for 10 min. 

the supernatant was collected. The pellet was washed 

with 10 ml distilled water and again centrifuged as 

above. The supernatant was added to the previous 

supernatant. These supernatant were used for total 

soluble sugar estimation by standard methods [9].  

Estimation of protein: 1 g of onion samples were 

homogenized as earlier in 10 ml of 10% TCA. The 

homogenate was centrifuged at 4000 x g for 10 min. 

The supernatant was discarded and the pellet was 

washed dissolved in 1N NaOH. These samples were 

processed for protein estimation by standard methods 

[10].  

Estimation of Ascorbic acid: 1g of onion samples 

were homogenized with distilled water to make a 

10% homogenate. It was extracted in 4% oxalic acid 

to make a final volume of 100 ml. The ascorbic acid 

contents were estimated by standard methods [11]. 

Estimation of anthocyanin: 1g of the onion sample 

was homogenized with 10 ml pre-chilled acetone. 

The content was centrifuged and the supernatant was 

transferred to a volumetric flask. The color solution 

was diluted with acetone. Total anthocyanin was 

estimated according to standard method [12]. 

RESULTS AND DISCUSSIONS 

COMPARISON OF FOOD VALUES AMONG THE THREE 

VARIETIES OF THE ONIONS  

For the present study, food values of different 

varieties of onions were compared. Onions from 

Sambalpur (Odisha, India), Bhubaneswar (Odisha, 

India) and Ulhasnagar (Maharasthra, India) regions 

were used for these experiments. The results 

presented here are the means of the data obtained 

using onions from these three regions. For 

comparison of food values of these three varieties of 

onions; moisture, total protein, total soluble sugar, 

ascorbic acid and anthocyanin contents were used as 

parameters.  The moisture content was analyzed 

among the three varieties of onions and was found 

that the red variety had the maximum moisture 

content followed by the spring and white varieties. 

The difference in the moisture content among the 

three varieties of onion was statistically significant 

(p<0.005, 0.00003). Further, the moisture content of 

these three varieties of onions varied between 81 to 

91%. It was supportive to earlier observations, where 

there are reports depicting the average moisture 

content of fresh onions varying between 79-95% 

[13]. Onions due to their high moisture content are 

food of choice during hot summers in the tropical 

regions. In the states like Odisha and West Bengal of 

India, onions are usually consumed with rice during 

summer days (personal observation).   
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Likewise the total soluble sugar content also varied in 

the three varieties of onions. The sugar content in the 

red and white onions was significantly higher 

(P<0.005, 0.00007) as compared to spring onion. 

However, there was no significant difference 

(P>0.005) observed in sugar content of red and white 

onion varieties. This observation was also supportive 

to few other observations, where it has been found 

that total soluble sugar content in case of onion varies 

between 2 to 4.5 % of fresh weight [14]. From these 

observations it can be inferred that spring onion 

would be a better food source at least for diabetic 

persons. Correspondingly, total protein content also 

varied significantly (P<0.005, 0.00046) among these 

three varieties of onions. White onion contained the 

highest total protein in terms of amount, followed by 

spring and red onion. The total protein content 

estimated in these three varieties onions also matched 

to earlier observations. It has been seen that the 

average protein content in onions varies between 6-

15% of fresh weight [15].  In spring and white onion, 

ascorbic acid content was significantly highest 

(P<0.005, 0.0003) as compared to red onion, though 

no significant difference (P>0.005) was observed in 

ascorbic acid content of spring and white onion. The 

value was also similar to earlier observations where it 

has been reported that depending on the variety, the 

ascorbic acid varies between 0.1 to 0.4% of fresh 

weight [16]. Similarly, anthocyanin content was 

significantly highest (P<0.005, 0.0043) in red onion 

compared to spring and white onion varieties; 

however there was no significant difference 

(P>0.005) anthocyanin content of spring and white 

onion.  

 

VARIATION IN THE FOOD VALUES AMONG 

SUBSEQUENT LAYERS OF ONION 

It was next sought to investigate the variations in the 

above mentioned food content in different layers of 

onion. For this seven layers of the onion bulb were 

selected starting from the outer layer. The outermost 

skin layer was not included for study. The layers for 

study were named as L1 to L7. The moisture content 

was found to be highest in the outermost (L1) layer 

of all the three onion varieties. Further, it constantly 

decreased towards the subsequent layers. Further, the 

decrease in the moisture content among different 

layers of onion was statistically significant [P<0.005, 

0.00013(red), 0.00046 (spring) and 0.0026 (white)]. 

The Sugar content was also found to be highest in the 

outermost layers of all the three varieties of onion 

and it constantly decrease in subsequent inner layers. 

However, the decrease was not statistically 

significant (P>0.005) for all the three varieties. In a 

similar fashion, the protein content was also found to 

be highest in the outermost L1 layer of all the three 

varieties onion. Further, it also decreased in 

subsequent layers. Furthermore, the decrease in the 

protein content in subsequent layers of the three 

varieties of onion was also statistically significant 

[P<0.005, 0.0313(red), 0.0036 (spring) and 0.0024 

(white)]. On the contrary the ascorbic acid content 

was found to be lowest on the outermost layer of all 

the three varieties of onion and it constantly 

increased in the subsequent layers of onion. The 

decrease in the ascorbic acid content of onion was 

also statistically significant [P<0.005, 0.046(red), 

0.0023 (spring) and 0.0018 (white)]. The anthocyanin 

content also decreased constantly in the subsequent 

layers of all the three varieties of onion. The decrease 

in anthocyanin content among the layers of onion 

was also significantly different [P<0.005, 

0.0018(red), 0.0023 (spring) and 0.0025 (white)]. All 

these observations indicated that the food values 

constantly decrease from the outer layers of onion 

towards the inner layers.  
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COMPARISON OF FOOD VALUES OF THE RED, 

SPRING AND WHITE ONION UPON STORAGE 

Next it was intended to investigate the difference in 

food values of stored and fresh onion. Red, spring 

and white onions were purchased from the local 

market in the respective seasons and immediately 

processed for food value analysis as described earlier. 

Another lot of these onions were stored in an 

identical condition to commercial storage under 

personal observation.  
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These stored onion materials were also processed as 

above. It was found that the moisture content 

decreased significantly in the stored onion for all the 

three varieties of onion (P<0.005, 0.0017(red), 

0.0034 (spring) and 0.0028 (white)]. However, there 

was no statistically significant difference in total 

sugar content of fresh and stored red onion 

(P>0.005). There was statistically significant 

decrease in the total sugar content of the stored spring 

and white onions (P<0.005, 0.0047 and 0.0042 

respectively). The total protein content also 

significantly decreased in the stored red onion as 

compared to fresh red onions (P<0.005, 0.00042). 

However, the difference in the protein content among 

the fresh and stored onions was not statistically 

significant for spring and white onions (P>0.005). 

Similarly, the ascorbic acid content also did not vary 

significantly among the fresh and stored red onions 

(P>0.005). However, there was decrease in the total 

ascorbic acid content in the stored spring and white 

ones compared to the respective fresh onions. The 

decrease was also statistically significant (P<0.005, 

0.001 and 0.0021 respectively). Anthocyanin content 

significantly decreased in the stored red and white 

onion compared to the respective fresh ones 

(P<0.005, 0.0001 and 0.0062 respectively). On the 

contrary the decrease in the anthocyanin content in 

the stored spring onion compared to the fresh ones 

was not statistically significant (P>0.005). Taken 

together it can be stated that there is no significant 

decrease in the food values of different varieties of 

onion upon storage in proper storage condition. 

CONCLUSION 

The results discussed in the present study 

conclusively demonstrate that among red, spring and 

white varieties of onion which are available in India 

the white onions have superior food values than the 

other two. Further, there is decrease in food values 

from outer to inner layers for all the three varieties of 

onion. However, there is no major change in the food 

values upon storage of onion upto three months in 

standard conditions.  
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