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Abstract: In order to understand the nutritional characteristics of blueberries (Vaccinium spp.), 

provide the fundamental basis for its processing and utilization, 13 blueberry varieties were studied 

on their major nutrient compositions in fruit. The results showed that blueberry fruit contained 

10.31 ± 0.98% of soluble solids, of which 77.13% was soluble sugar and 89.02% of soluble sugar 

was reducing sugar. Average content of organic acids was 0.79 ± 0.23% and sugar-acid ratio was 

10.91 ± 3.38. Total polyphenol content was 4.921 ± 0.738 mg·g
-1

, of which anthocyanin was 1.441 

± 0.435 mg·g
-1

 and ellagic acid 0.921 ± 0.098 mg·g
-1

. Nutrient content and their components had 

difference between blueberries varieties. 

 

Blueberry (Vaccinium spp.) has many cultivars, with sweet-sour taste and pleasant aromaotic 

fruit，which contains a lot of sugar, acid, anthocyanins, ellagic acid, vitamins, natural rhodopsin, 

amino acids, flavonoids and other special nutritional components. Recent clinical trials showed that 

blueberry anthocyanins had strong antioxidant activity, which can promote the re-synthesis of 

erythrolabe, improve circulation, anti-ulcer, anti-inflammatory, improve immunity, enhance cardiac 

function, anti-cardiovascular disease, anti-aging, anti-cancer, anti-mutation, and other physiological 

activity [1,2]. Blueberry was introduced into China by Institute of Botany, Jiangsu Province and the 

Chinese Academy of Sciences in 1986. Rabbiteye and Southern highbush blueberries which are 

suitable for planting in central and southern China are studied for many years and a series of test 

data and research results were obtained, including the screening of introduced species, breeding, 

analysis and processing of nutrients, etc[3-4]. In this paper, the main nutrient components of 9 

introduced blueberry cultivars and 4 selected native blueberry cultivars were analyzed and the 

nutritional characteristics of fruit were studied, which will provide the basis for processing and 

utilization of blueberry in China. 

1. Materials and methods 

1.1 Materials 

Thirteen blueberry cultivars were obtained from blueberry farms of Institute of Botany, Jiangsu 

Province and the Chinese Academy of Sciences in Lishui, including 8 Rabbiteye such as Powder 

Blue, Garden Blue, Rifblue, Brightwell, Climax, Woodard, Blue Belle and Polific, and 5 Southern 

Highbush such as Sharpblue, ZX3, ZX4, ZX7 and ZX8. Cultivar ZX were bred by Institute of 

Botany, Jiangsu Province and the Chinese Academy of Sciences. All the fruits were harvested in 

summer of 2011 and samples were kept at -20 °C for later research.  
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2.2 Methods 

Soluble solid content (SSC) was measured with digital refractometer PAL-1, Contents of total 

sugar and reducing sugar were determined by direct titration method [5], total acid (titratable acid) 

by titration method [6], polyphenols by the Folin-Ciocalteu method [7], anthocyanins (ACY) by the 

pH differential method [8] and ellagic acid by UV spectrophotometry method[9]. 

2 Results and analysis 

2.1 Content and composition of sugar and acid 

 

Table 1 Content of sugar and acid in the fruit of different blueberry cultivars  

Cultivar 
SSC Total sugar Reducing sugar Total acid Sugar-acid 

ratioC % mg·g-1 %A mg·g-1 %B % 

Powder Blue 9.75±0.39 85.65±4.12 87.84  70.87±3.22 82.74  0.777±0.034 11.02  

Garden Blue 11.25±0.51 81.89±4.12 72.79  75.98±3.58 92.79  0.561±0.029 14.60  

Tifblue 10.70±0.46 77.51±3.28 72.44  72.83±3.19 93.97  0.770±0.038 10.06  

Brightwell 8.95±0.40 72.82±3.69 81.36  61.92±2.19 85.03  0.491±0.026 14.83  

Climax 11.50±0.61 93.41±4.27 81.22  76.75±3.37 82.17  0.697±0.028 13.39  

Woodard 8.75±0.35 65.11±3.11 74.41  56.16±2.09 86.25  0.773±0.033 8.43  

Blue Belle 9.15±0.41 64.96±3.05 71.00  61.27±2.88 94.31  0.773±0.037 8.40  

Prolific 9.95±0.36 74.48±3.28 74.85  73.22±3.26 98.31  0.719±0.032 10.36  

Sharpblue 11.40±0.55 88.53±4,12 77.66  82.64±4.07 93.34  0.771±0.024 11.48  

ZX3 10.05±0.29 85.04±3.89 84.62  71.00±3.36 83.50  0.481±0.018 17.69  

ZX4 11.50±0.53 83.61±4.19 72.71  75.92±3.67 90.80  1.221±0.056 6.85  

ZX7 10.95±0.48 79.90±3.28 72.97  70.18±3.28 87.84  0.999±0.046 7.99  

ZX8 10.15±0.38 79.96±3.86 78.78  68.98±2.14 86.26  1.186±0.052 6.74  

Mean 10.31±0.98 79.45±8.46 77.13±5.29 70.59±7.22 89.02±5.20 0.79±0.23 10.91±3.38 

A: The total sugar content in total soluble solids; B: The reducing sugar in total sugar,; C: The ratio of total sugar 

to total acid  

Soluble solids in general are all compounds dissolved in water in liquid or liquid food, 

including sugars, acids, vitamins, minerals and so on. Averaged soluble solid contents in blueberry 

fruit of 13 cultivars was 10.31 ± 0.98%, with large differences between cultivars (variation 

coefficient was 9.55%). Four cultivars such as Garden Blue, Climax, Sharpblue and ZX4 had the 

highest soluble solid content (SSC> 11.00%), while other three cultivars such as Brightwell, 

Woodard and Blue Belle had lower soluble solid content (SSC was about 9.00% ). 

The total sugar content is the sum of all the sugar content. Sugars in mature blueberry fruit are 

mainly soluble sugars, with most simple sugars and small disaccharides. Averaged soluble solids 

contents of blueberry fruit of 13 cultivars was 79.45 ± 8.46 mg·g
-1

, with large differences between 

cultivars (variation coefficient was 10.65%), which was same as differences of soluble solid content. 

By comparison, averaged total sugar in total soluble solids was 77.13 ± 5.29%, with little difference 

between cultivars (variation coefficient was 6.86%). Averaged reducing sugar content in blueberry 

fruit of 13 cultivars was 70.59 ± 7.22 mg·g
-1

, with large differences between cultivars (variation 

coefficient was 10.23%), which was almost the same as the differences of total sugar content. By 

comparison, averaged reducing sugar content in total sugar was 89.02 ± 5.20%, with small 

differences between cultivars (variation coefficient was 5.84%). 
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Titratable acids in blueberry fruit are mainly citric acids. Average total acid content of blueberry 

fruit of 13 cultivars was 0.79 ± 0.23%, with significant differences between cultivars (variation 

coefficient was 29.35%). Three cultivars such as ZX4, ZX7 and ZX8 had the highest of acid content, 

above 1.00%, while two cultivars such as Garden Blue and ZX3 had the lowest of acid content, only 

about 0.50%. 

Sugar-acid ratio is the ratio of total sugar to total acid, which plays a decisive role to perform 

the flavors of fruits. Average sugar-acid ratio of blueberry fruit of 13 cultivars was10.91 ± 3.38, 

with significant differences between cultivars and variation coefficient was 31.00%. Among them, 

cultivar ZX3 had the largest sugar-acid ratio of 17.69, and three cultivars such as Garden Blue, 

Brightwell and Climax were about 14.00, so the fruits of above four cultivars taste more sweet. ZX4 

and Walled Village had lowest sugar-acid ratio of 7.00, and three cultivars such as Woodard, Blue 

Belle and ZX7 were about 8.00, so the fruits of these five cultivars taste sourer. Three cultivars such 

as ZX4, ZX7 and Walled Village had high contents of sugar and acid, so these three cultivars had 

strong taste. 

2.2 Polyphenol content and composition 

Polyphenols are secondary metabolites in plants with antioxidant function, and have a 

preventive effect on oxidative damage (such as cardiovascular disease, cancer and aging, and other 

chronic diseases). Average polyphenol content in blueberry fruit of 13 cultivars was 4.921 ± 0.738 

mg·g
-1

, with large differences between cultivars (variation coefficient was 14.99%). Garden Blue 

and Powder Blue had the highest content at 6.00 mg·g
-1

 or so, while Brightwell was the lowest, 

only 3.495 mg ·g
-1

. 

Anthocyanins (ACY) are a kind of polyphenols, with antioxidant and free radical scavenging 

capabilities, which can reduce blood lipids and liver fat content, with anti-mutation and anti-tumor 

effect, while also inhibit gastric ulcer, delay platelet aggregation, improve visual acuity, improve 

microcirculation. Average anthocyanin content in blueberry fruit of 13 cultivars was 1.441 ± 0.435 

mg·g
-1

, with significant differences between cultivars (variation coefficient was 30.17%). Climax 

had the highest content of 2.412 mg·g-1, which was much higher than other cultivars. Three 

cultivars such as Garden Blue, ZX4 and ZX7 had higher levels in the 1.80 mg·g
-1

. Brightwell was 

the lowest, only 0.808 mg·g
-1

. 

Ellagic acid also belongs to the polyphenols, which was wildly present in soft fruits, nuts and 

other plant tissues. It can make the chemical-induced cancer and other kinds of cancer significantly 

inhibited, especially for colon cancer, esophageal cancer, liver cancer, lung cancer, tongue and skin 

tumors. Average ellagic acid content in blueberry fruit of 13 cultivars was 0.921 ± 0.098 mg·g
-1

, 

with large differences between cultivars (variation coefficient was 10.60%). Sharpblue, ZX4, ZX7 

and ZX8 had the highest content of 1.00 mg·g
-1

, Climax and ZX3 had higher levels at 0.90~1.00 

mg·g
-1

, and other cultivars were in 0.80~0.90 mg·g
-1

. 
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Table 2 Content of polyphenols in the fruit of different blueberry cultivars  

Vareity Polyphenols /mg·g-1 
ACY Ellagic acid 

%C 
mg·g-1 %A mg·g-1 %B 

Powder Blue 5.999±0.288 1.504±0.067 25.07  0.815±0.034 13.59  38.66  

Garden Blue 6.331±0.302 1.794±0.088 28.34  0.820±0.028 12.95  41.30  

Tifblue 5.006±0.227 1.106±0.046 22.10  0.812±0.038 16.22  38.32  

Brightwell 3.495±0.156 0.808±0.038 23.10  0.882±0.048 25.22  48.32  

Climax 5.552±0.266 2.412±0.114 43.45  0.961±0.046 17.31  60.76  

Woodard 4.953±0.228 1.283±0.055 25.90  0.877±0.036 17.71  43.61  

Blue Belle 4.837±0.212 1.436±0.062 29.69  0.808±0.026 16.70  46.39  

Prolific 4.201±0.186 1.369±0.058 32.58  0.922±0.039 21.94  54.52  

Sharpblue 4.535±0.207 1.113±0.048 24.55  1.061±0.058 23.40  47.95  

ZX3 4.824±0.244 1.178±0.056 24.42  0.902±0.044 18.70  43.12  

ZX4 4.900±0.215 1.811±0.102 36.96  1.026±0.054 20.95  57.91  

ZX7 4.413±0.208 1.872±0.087 42.41  1.067±0.029 24.17  66.59  

ZX8 4.928±0.228 1.049±0.049 21.28  1.025±0.038 20.80  42.07  

Average 4.921±0.738 1.441±0.435 29.22±7.49 0.921±0.098 19.2±3.91 48.43±8.91 

A: The ACY content in total polyphenols; B: The ellagic acid content in polyphenols; C: The content of ACY + 

ellagic acid in total polyphenols  

Anthocyanins and ellagic acid has larger proportion in total polyphenols in blueberry fruit. 

Average percentage of anthocyanins and ellagic acid in total polyphenols in blueberry fruit of 13 

cultivars were 29.22 ± 7.49% and 19.20 ± 3.91% respectively, which showed that nearly half 

polyphenols were ellagic acid and anthocyanins, with large differences between cultivars (variation 

coefficient was 18.41%). Cultivar ZX7 had the highest proportion of ellagic acid and anthocyanins  

at 66.59%, only anthocyanins content in polyphenols accounted for 42.41%; Climax and ZX4 had 

the higher level of ellagic acid and anthocyanins at 60.00%. Among all 13 cultivars, anthocyanin 

content in polyphenols of Climax fruit had the highest value 43.45 % and Powder Blue and Tifblue 

were the lowest, under 40.00%. 

3 Conclusions 

Soluble solid content in blueberry in Nanjing was significantly higher than blackberry while the 

latter has the large area (soluble solids content in blackberry is generally 9%); total acid content was 

significantly lower than blackberry (total acid content in blackberry is generally 1.0%); sugar-acid 

ratio in fruit of most blueberry cultivars was more than blackberry [10]. Therefore, blueberry fruit 

taste much sweeter than blackberry fruit. 

Sugar content in soluble solids of blueberry fruit was about 80%. In the sugar fractions, 

reducing sugar accounted for about 90%, so the soluble solids of blueberry fruit were mainly 

reducing sugars, namely glucose and fructose. 

Blueberry fruit had higher levels of polyphenols, and most cultivars in the 5.00 mg·g
-1

 or so, 

with large difference between cultivars. Polyphenols in blueberry fruit were mainly anthocyanins 

and ellagic acid, accounted for about 50%, and anthocyanin content (about 1.44 mg·g
-1

) was higher 

than ellagic acid (about 0.92 mg·g
-1

). 

Blueberry fruit is rich in sugar, acid and polyphenols, so the fruit have good taste, beautiful 

color, and pleasant flavor. Thus, it is a nutrient-rich fruit, with health care function. 
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