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Abstract: The content and composition of fatty acids in the seed oil from 4 blackberry varieties 

were compared in this paper to provide further guidelines for use of blackberry seeds. Blackberry 

seed oil contains rich α-linolenic and linoleic acid making it an excellent dietary source of 18:3n-3 

and essential fatty acids. The oil is a good dietary source of natural antioxidants for health 

promotion and disease prevention. The presence of n-3 fatty acid and antioxidants also suggests 

potential value-added utilization of blackberry seeds for preparing functional foods or supplemental 

products. 

1 Introduction 

The blackberries (Rubus species), including their hybrids with raspberries, belong to the family 

Rosaceae. They were introduced into China by Institute of Botany, Jiangsu Province and the 

Chinese Academy of Sciences in 1980s for the first time. As a new fruit in the market, blackberries 

have recently received increasing development in China. In 2009, blackberries were planted in a 

scale of 6000 ha, with a yield of over 30000 t in China, especially in Jiangsu, Heilongjiang, Jilin, 

Hebei provinces and Beijing [1]. Production of blackberries has rapidly increased in recent years in 

China, since these berries are believed to have beneficial effects on human health. Many researchers 

concerned that these berries improve eye sight, ease urination, enhance sexual function, and prevent 

aging, although the beliefs remain not fully scientifically proven [2]. These berries, however, have 

been shown to have antioxidant and anti-microbial activities [3-5]. 

It has been recognized widely that diet may significantly alter human health and life quality [6]. 

Consumers are now very much aware that disease prevention and health promotion may be 

achieved through improved human nutrition. Consumers’ desire to improve their nutrition has led to 

the identification and characterization of health-beneficial components in food products and food 

ingredients. Such components may also offer new opportunities for value-added utilization of raw 

agricultural materials and the byproducts from their processing. 

The seed oil of blackberry could be used for anti-inflammatory purposes and superior to other 

oils, such as virgin avocado and grape seed oil. The oil yield extracted from raspberry seed is about 

10.7-18% [7]. As a healthy product, the fatty acids and tocopherols in the seed oil are the major 

components [7], and the fatty acid compositions, in percentage, of the raspberry oil are: C16:0, 

1.2-2.7; C18.0, 0.2-1.0; C18:1 n-9, 7.7-18.7; C18:2(n-6), 53.0-55.8, and C18:3(n-3), 

29.1-35.22[7,8]. Latitudinal differences exist in the fatty acid composition of Rubus 

chamaemoros[9]. 

Previous studies have mostly concentrated on blackberry fruits, the oil content and characters in 

blackberry seed was insufficient. Additionally the content and composition of fatty acids, and 

antioxidant activities in seed oil of different varieties have not been fully clarified. This paper is to 

compare the content and composition of fatty acids in the seed oil from 4 blackberry varieties, and 

provide further guidelines for use of blackberry seeds. 
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2 Materials and methods 

2.1 Plant materials  

Berry samples of 4 blackberry varieties were harvested and collected in 2009 from the 

Experimental Orchard of Institute of Botany, Jiangsu Province and Chinese Academy of Sciences in 

Nanjing, China. Hull and Kiowa fell into blackberry type, while Young (Phenomenal berry × Austin 

Mayes dewberry) and Boysen (Loganberry × Raspberry × Blackberry) into hybrids of raspberries 

and blackberries [10]. 

2.2 Seed Samples preparation 

The berry fruits were crushed by hand in cold tap water and allowed to soak in a 10-L container 

of water for approximately 24 h. After soaking, gentle rubbing between the palms of hands 

separated residual berry pulp from the seeds. Pulp remained suspended in the water while the seeds 

were allowed to sink to the bottom of the container. After sufficient time for seed settling, the pulp 

and water mixture was decanted off from the seeds. Seeds were removed from the container and 

collected on a screen. The seeds were washed until the washing water was clear. Excess water was 

drained off from the seeds using a screen. Following the final washing, the seeds were spread onto 

cotton gauze to dry at room conditions for approximately 24 h. The seeds were stored in a plastic 

bag at room temperature and all analyses completed within 15 days.  

2.3 Moisture and Crude Oil Contents 

The mean length, width, thickness and weight of 1000 seeds were determined. The moisture 

content of the blackberry seeds was determined using a drying oven (DZF-6021, Jingmi Instrument 

Co., Shanghai) set at 105 ºC for approximately 4 h. Crude oil content in the berry seeds was 

determined by the Soxhlet method using diethyl ether. About 5 g of the milled seeds powder were 

used for each determination of moisture and crude oil contents. 

Seeds were isolated from fruits and dried in a fan-dryer (DZF-6021, Jingmi Instrument Co., 

Shanghai) for 4 h at 50 ºC to reduce the moisture content to 5–6%.  

2.4 Preparation of oil samples 

The seeds (10 g) were ground (FW100, Tast Instrument Co., Tianjin) to pass a 1 mm screen. The 

oil from milled samples was extracted by the method of Oomah, Mazza, and Przybylski (1996), but 

using petroleum ether. Briefly, the sample was stirred for 2 h at 4 ºC with petroleum ether. The 

solvent was removed by vacuum filtration and the sample was twice further extracted. After the last 

filtration, the extract was pooled, and petroleum ether removed (vacuum rotary evaporation, 35 ºC). 

Then the oil samples were flushed with nitrogen and kept in the dark for further analysis of fatty 

acids and antioxidant activities.  

2.5 Fatty acid composition 

The Official Methods were used for determining fatty acid. One milligram of blackberry seed oil 

was used to prepare the fatty acid methyl esters for gas chromatograph analysis. Fatty acid methyl 

esters analysed by GC on a SP-600 gas chromatograph (Lunan Instrument Co. Shandong) equipped 

with stainless steel column, filled with 12% DEGS and chromosorb PWA (60-80, HP). The injector 

and detector temperatures were 205 and 250 °C; the oven temperature was 205 °C. The linear flow 

rate of the carrier gas (N2) was 30 mL·min
-1

, H2 30 mL·min
-1

 and air 300 mL·min
-1

. 
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3 Results and discussion 

3.1 Seed Characters and oil content 

The seed characters of 4 blackberry varieties are shown in Table 1. The growth and fruit 

characters of Youngberry are similar to Boysenberry [10]), but the characters of their seeds are 

significantly different. Oppositely, Hull and Kiowa are much different in growth and fruit characters 

while similar in seed characters. Boysenberry seed was the heaviest, and Youngberry seed was the 

lightest, only one half of Boysen 

 

Table 1 Size, 1000-seed weight and oil yield of seeds of 4 blackberry varieties 

 Young Boysen Hull Kiowa 

Length (mm) 3.01 ± 0.17 3.67 ± 0.19 3.35 ± 0.20 3.72 ± 0.62 

Width (mm) 1.49 ± 0.14 2.06 ± 0.17 2.20 ± 0.11 2.21 ± 0.21 

Thickness (mm) 0.87 ± 0.11 1.19 ± 0.12 1.40 ± 0.12 1.25 ± 0.20 

1000 seeds (g) 2.20 ± 0.12 4.20 ± 0.14 4.18 ± 0.11 3.96 ± 0.21 

Oil yield
※

 (%) 18.17 ± 1.52 14.36 ± 1.04 12.44 ± 0.52 12.47 ± 0.69 
※

 Date was on a dry basis. 

 

The oil yield in blackberry seeds varies from 12% to 18% on a dry weight basis, and 

hybridberries had significantly different amounts of oils in the seeds. The oil content in Young seed 

was the highest though the seed was the lightest. No apparent connection was observed between 

berry type or seed weight and the oil content in seeds. Therefore, it is difficult to infer anything 

about the influence of berry types on seed and oil contents in blackberries. This observation is 

similar to that from Oh (2007) for caneberry seed characters in Korea.  

Similarly, Johansson observed that seeds within four different types of wild Rubus collected in 

Finland accounted for 8.5-12.2% of the fresh berry weight [9]. 

3.2 Fatty Acid Composition  

The oils extracted from the blackberry seeds were composed of 50-70% linoleic, 10-32% 

linolenic, 9-20% oleic, 2-5% palmitic and 1-3% stearic acids (Table 2). The oils from the seeds in 

all the berries examined in this study consisted of more than 90% unsaturated fatty acids. The seed 

oils from the tested berries were observed to have unsimilar fatty acid compositions. For example, 

the seed oils from Hull (which are the major type of berries cultivated on farms in China) contained 

69.28% linoleic acid and 13.99% linolenic acid, and the total unsaturated fatty acid is 92.76%. Total 

unsaturated fatty acids comprised 92.76% of the seed oils from Youngberries, which was the highest 

level among the tested berries. In comparison, the oils from seeds of four different types of Rubus 

were composed of 41-70% linoleic, 13-36% linoleic, and 11-17% oleic acids, as reported by 

Johansson [9]; the oils from seeds of five blackberry (Rubus) species were composed of 53-63% 

linoleic and 15-31% linoleic acids as reported by Bushman[11]; the oils from seeds of Rubus idaeus 

were composed of 56% linoleic, 33% linoleic, and 19% oleic acids as reported by Pourat and Carnat 

(1981); and 55% linoleic, 29% linoleic, and 12% oleic acids as reported by Oomah [7]. 

The potential health benefits of long-chain n-3 fatty acids including DHA and EPA have been 

widely accepted. DHA and EPA may be obtained through diet or by in vivo biosynthesis from 

α-linolenic acid, an essential fatty acid. A significant level of α-linolenic acid, about 32%, was 

detected in Youngberry seed oil (Table 2). This level is greater than that detected in red raspberry 

(Rubus idaeus L.) of 29.1%, cranberry (22.7%), and hemp seed oils (19% to 21%)  and 

comparable to that detected in lime seed oil (42.3%) [7]. These data suggest that Youngberry seed 

oil is an excellent natural source of dietary α-linolenic acid.  
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Table 2 Fatty acid composition in seed oil of 4 blackberry varieties 

Fatty acid (%) Young Boysen Hull Kiowa 

16:0 (Palmitic) 2.59 3.19 3.58 4.28 

16:1 (Palmitoleic) 0.10 0.10 0.08 0.10 

18:0 (Stearic) 1.16 1.75 2.25 1.63 

18:1 (Oleic) 11.99 20.45 9.41 19.19 

18:2(n-6) (Linoleic) 51.67 57.92 69.28 62.81 

18:3(n-3) (Linolenic) 31.55 15.14 13.99 10.60 

20:0 (Arachidic) 0.37 0.68 0.85 0.70 

Sat 4.12 5.62 6.68 6.61 

Mono 12.09 20.55 9.49 19.29 

n-6 51.67 57.92 69.28 62.81 

n-3 31.55 15.14 13.99 10.60 

Total PUFAs 83.22 73.06 83.27 73.41 
※

Sat=saturated fatty acids; Mono=monounsaturated fatty acids; n-6=polyunsaturated n-6 fatty acids; 

n-3=polyunsaturated n-3 fatty acids; PUFA=polyunsaturated fatty acids. 

 

Also of note was that Youngberry seed oil contains about 51% linoleic acid, the essential n-6 fatty 

acid (Table 2), and may serve as a dietary source of 18:2(n-6). The ratio of n-6 and n-3 fatty acids 

might play a role in cancer development, and a decrease of the current ratio of n-6/n-3 fatty acids 

may reduce the risks of cancer and heart diseases. In addition, Youngberry seed oil had about 83% 

total polyunsaturated fatty acids (PUFAs) (Table 2). This PUFA level was greater than that of 

cranberry seed oil and hemp seed oil. PUFAs may act as potential mediator(s) for nervous, 

endocrine, and immune systems by different mechanisms including alteration of membrane 

structure, influence on gene expression, and alteration of prostaglandin production. 

The oil content and fatty acid composition of blackberry seed were examined in the present study. 

The seed flour contained about 5.3% oil (w/w). The fatty acid composition of the meal oil was 

similar to that detected in Youngberry seed oils (Table 2). These data indicated that blackberry seed 

oil may also provide a certain level of α-linolenic acid and PUFA. 

4 Conclusion  

Blackberry seed oil contains rich α-linolenic and linoleic acid making it an excellent dietary 

source of 18:3n-3 and essential fatty acids. The oil is a good dietary source of natural antioxidants 

for health promotion and disease prevention. The presence of n-3 fatty acid and antioxidants also 

suggests potential value-added utilization of blackberry seeds for preparing functional food or 

supplemental product. 
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