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Abstract 
 

A comparative study was to find out physicochemical composition of whole seed and mineral profile 

of oilcake of hybrid, high yielding varieties (HYV) and indigenous varieties of sunflower genotypes 

collected from three local markets. In this study grain weight, moisture%, ash%, protein%, and fat% of 

seed and minerals composition of cake were considered. All the parameters were determined by using 

standard laboratory procedure. Among the varieties, BARI Shurjomukhi-2 (HYV) showed the highest 

grain weight (69.79 g), moisture content (6.29%), oil content (36.46%) and crude protein (25.03%). 

Whereas maximum ash content was recorded in Taiwan (hybrid) (3.20%) in contrast with it 

BARI Shurjomukhi-3 (HYV) (2.96%). In terms of mineral composition highest amount of magnesium 

(5700ppm), sulfur (9000ppm), potassium (9000ppm), phosphorous (14200ppm), copper (47.75ppm), 

zinc (73.36ppm), iron (119.75ppm) was observed in the oilcake of hybrid (Taiwan) variety with an 

exception of calcium (2300ppm) and manganese (45.50ppm) which found highest in Indigenous 

(Bangladeshi local) variety. However, this study suggested that although Hybrid (Taiwan) contained 

notable mineral composition but in terms of qualitative aspect, HYV (BARI-Shurjomukhi-2) 

performed better over hybrid (Taiwan) and Indigenous varieties. 
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1. Introduction 

 

Oil crops supply many nutrients and minerals in 

both human and animal nourishment (Kollathova 

et al., 2019; Das et al., 2017). The sunflower is 

one of the major cultivated oilseeds crops with 

global production of about 21.2 million metric 

tons in 2019/20 (Statista, 2020). In Bangladesh, 

annual sunflower production is about 1.8 

thousand metric tons (BBS,  2019). Sunflower 

has high demand as it contains low cholesterol 

that’s why it is good for health (Khatun et al., 

2016). Sunflower oil has become a vital 

constituent of the human diet. The presence of 

polyunsaturated fatty acids ω-6 and ω-9 in 

sunflower oil protects us from atherosclerosis 

and improves the activity of liver, kidney, and 

gall bladder and also have the ability to control 

blood cholesterol level and prevents heart 

disease (Ahmadian et al., 2019; Gunstone, 

2011). In contrast to other edible oils, sunflower 

oil has high levels of Linoleic acid that is 

resistant to oxidation during storage (Martinez-

Force et al., 2015). It can be used as medicinal 

ointments, bread, pigments and a snack food. It 

is also an element in baked foodstuffs, salads, 
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and candies. Birds and small animal pets can be 

also used it as feed. Press cake and oil meal are 

protein-rich animal feed and a rich reservoir of 

essential amino acids such as lysine, methionine, 

cystine, tryptophan. It is also good sources of 

calcium, phosphorus, and B group of vitamins 

(Sánchez-Muniz et al., 2016). Moreover, 

sunflower oil meal is a good source of vitamin E 

(Demirel et al., 2004) and sunflower press cake 

contained 39.6% of protein, 1.6% of fat, 12.3% 

of crude fiber, 23.5% of nitrogen-free 

extractives, and 6.0% of ash (Sánchez-Muniz et 

al., 2016). Sunflower oilcakes are also good 

source of minerals but species, soil, climatic 

conditions, agro-techniques and breeding 

influence the mineral content in oilcakes (Galik 

et al., 2016). Although the composition of 

sunflower oil is well studied by many 

researchers but we found rare studies related to 

the comparative analysis of chemical 

composition of sunflower seed and mineral 

profiling of oilcakes among different types 

genotype available in Bangladesh. The purpose 

of the study was to compare the physicochemical 

parameters among hybrid, HYV and indigenous 

varieties of sunflower. As well as to determine 

the mineral composition of those varieties of 

sunflower oilcake. 

 

2. Materials and Methods 

 

2.1 Sample collection and preparation 

Two high yielding varieties (HYV) released 

from Bangladesh Agricultural Research Institute 

(BARI) namely BARI Surjomukhi-2, BARI 

Surjomukhi-3, two hybrid (Candian OP and 

Taiwan KB2) and one Indigenous (Bangladeshi 

local) variety of sunflower (Helianthus annuus 

L.) were selected for the study. An amount of 

500 g of each of the varieties were collected 

from three local market namely Shiddique bazaar 

Gulisthan, Kawran bazar and Mohammadpur. 

Each sample from each market considered one 

replication and total number of samples were 

fifteen. Distance from each market was average 

five kilometers. Seeds of all varieties were 

cleaned followed by sun-dried. Then put the 

sample into a plastic Ziploc bag and stored in a 

refrigerator at normal temperature. The sample 

was labelled as T1=BARI Surjomukhi-3, 

T2=Indigenous (Bangladeshi local) variety, 

T3=Candian OP, T4 =Taiwan KB2 and T5=BARI 

Surjomukhi-2 as Treatment (genotype) where 

R1=Shiddique bazar Gulisthan, R2=Kawran 

bazar and R3=Mohammadpur considered as for 

replications. To determine grain weight, 

moisture content whole seeds were used, while 

grinding samples were used to determine oil 

content, ash content and protein content. On the 

other hand, oilcake were used to determine 

minerals. 

 

2.2. Oil extraction and cake preparation 

The sunflower oil was extracted using Soxhlet 

method (Aziz et al., 2018) with some 

modifications. First, 50 g sunflower seed were 

taken in aluminium dish and dried for 1 hour at 

100ºC temperature. Sunflower seed was mashed 

by using a blender. Then sample was taken into 

25x100 mm cellulose soxhlet extraction thimble 

(Whatman 2800-250). The thimble was put into 

the soxhlet and 250 ml petroleum ether (AR 

grade) was poured into the soxhlet flask. Then it 

was connected to round bottom flask followed 

with condenser and the total apparatus was 

placed on menthol heater at 40ºC temperature for 

16 hours. When extraction of oil was completed 

menthol heater turned off and permitted to cool. 

Allow the round bottom flask open for 1 day to 

remove the solvent from the extracted oil. 

Thimble was removed from the soxhlet and dried 

the sample in normal air. Finally, sunflower oil 

cake (a byproduct after getting oil) was 

collected. The yield of sunflower oil was 

calculated by following formula: 

  

 
 

2.3. The proximate analysis 

The grain weight was determined by randomly 

selecting 100 seeds and weighing in an 

electronic balance of 0.0001 g sensitivity. The 

weight was then converted into 1000 seed mass.  

The Moisture content was evaluated by drying 

2.5 g whole seed samples in an electric oven at 
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120º C temperature for 6 hours (Aziz et al., 

2018). 

 

Ash was determined by burning 2.0 g moisture-

free mashed samples at 600ºC temperature for 7 

hours in a Muffle furnace (Protech, Model: PT-

1700M) until ash became approximately white or 

grayish-white in color (Aziz et al., 2018). 

 
 

The protein content of sunflower seed was 

obtained by determining the nitrogen content of 

the sample and multiply the nitrogen content by 

the protein factor 6.25 (Earle et al., 1968). The 

Kjeldhal method (AOAC, 2010) was used to 

estimate nitrogen. An amount of 500 mg dried 

sample was taken into Kjeldhal digestion flask 

with 2 g digestion mixture (100g K2SO4, 20 g 

CuSO4.5H2O and 2.5 g SeO2) and 2 ml of conc. 

H2SO4 was dispensed into the flask. Then it was 

digested at 380°C temperature for about 2 hours 

in Kjeldhal digestion set and was allowed to 

cool. After digestion added minimum amount of 

distilled H2O and placed it to a Kjeldhal 

distillation set. Then added 10 ml of 60% NaOH 

solution and distilled it by distillation set. The 

distillate was collected in a 50 ml conical flask 

where 5 ml 4% boric acid containing 2 drops of 

mixed indicator (methyl red and bromocresol 

green) were used. Finally the distillate was 

titrated against a standard 0.02 N HCl acid and 

noted the titer value (TV).  

N% = 

 

 

Where,  

14.007 is the equivalent weight of nitrogen 

Nitrogen % is converted into protein by 

multiplying with a factor 6.25 for oil seeds. 

Crude protein (%) = % N × 6.25 

 

2.4. Mineral Compositions  

2.4.1. Preparation of reagent 

a) For phosphorous (P) and potassium (K) 

determination  

Color reagent: Antimony trioxide (45 g) was 

added in 400 ml water then 150 ml conc. H2SO4 

was also added and allowed to cool. On the other 

hand, Ammonium molybdate (7.5 g) was added 

in 300ml water and finally mixed both reagent in 

1 L of water that labeled as reagent A. Next, 

gelatin (1 g) in 100ml hot water and 150 ml 

reagent A with 1 g ascorbic acid made final 

volume 1 L by adding water.  

 

b) For calcium (Ca) and magnesium (Mg) 

determination 

1% lanthanum solution: lanthanum oxide 

(La2O3) (59 g) in 50ml of water then added 250 

mL conc. H2SO4 gradually and carefully and 

finally made 5 L volume by adding water. 

 

c) For sulfur (S) determination 

Mixed acid seed solution: Conc. HNO3 (65 ml) 

and glacial acetic acid (250 ml) were added to 

about 500 ml of water. Then 3 ml of 1000 ppm 

standard sulfur solution was added and made 

volume to 1 liter with water. 

 

Turbid metric reagent: Polyvinyl pyrolidone 

(PVP K30) (10 g) was dissolved in about 100 ml 

of hot water along with this 150 g of BaCl2.2 

H2O was dissolved in about 500 ml of water. The 

PVP and barium chloride solutions were mixed 

and were made to 1 liter with water (Islam, 

2015).  

 

2.4.2. Preparation of standards 

For standard calibration of copper (Cu), iron 

(Fe), manganese (Mn) and zinc (Zn) were 

prepared together in water following 

concentration as 2μg Cu/ml, 10μg Fe/ml, 4μg 

Mn/ml, 2 μg Zn/ml. The P, K and S were also 

prepared together in water as 20μg P/ml, 100 μg 

K/ml, 20 μg S/ml. Finally, Ca and Mg as 100 μg 

Ca/ml, 40 μg Mg/ml were prepared in the same 

solution.  

 

2.4.3. Digestion of sample for determination of 

P, K, Ca, Mg, S, Cu, Fe, Zn and Mn 

In case of digestion 500 mg oilcake was taken 

into a 50 ml boiling flask. 5 ml of nitric-

perchloric acid (5:1) solution was added and 
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placed in digestion chamber. Started digestion 

for 1 hour and 30 minutes at 370ºC temperature. 

After completely digestion removed from 

digestion chamber and was cooled and 15 ml 

water was added. For collection of aliquot the 

flask was slowly agitated and heated to suspend 

the ash and filter. 

 

2.4.4. Analytical procedure 

By using a combination diluter-dispenser, 1 ml 

aliquot was taken from filtrate and 19 ml water 

(dilution I) was added. The other dilutions were 

made in the following order.  

 

a) For S determination, 7 ml of aliquot from 

dilution-I, 9 ml of acid seed solution and 4ml of 

turbid metric solution were mixed together 

thoroughly. It was allowed to stand 20 minutes 

and not longer than one hour. The reading was 

taken in turbid meter at 535 nm using a cuvette 

with 2 cm light path.  

 

b) For P and K determination, 1 ml aliquot from 

dilution-I, 9 ml of water and 10 ml of color 

reagent were mixed together. It was allowed to 

stand about 20 minutes and reading was taken by 

using spectrophotometer at 680 nm for P and by 

using a flame photometer (Model AnA-135, 

OSK, Japan) at 766.5 nm for K.  

 

c) For Ca and Mg determination, 1 ml aliquot 

from dilution-I, 9 ml of water and 10 ml of 1% 

lanthanum solution were mixed together. It was 

analyzed by Atomic Absorption Spectrometer 

contrAA 700 (ANALYTIK JENA).  

 

d) For Fe, Cu, Mn and Zn determination, the 

original filtrate was used to analyze these 

elements by Atomic Absorption Spectrometer 

(Sharif et al., 2017). 

 

2.5. Statistical analysis 

Data were analyzed with a one-way ANOVA 

using Statistic 10 software. Means were 

separated by Fisher’s protected least significance 

difference (LSD) at either P<0.05 (Gomez and 

Gomez, 1984). 

 

3.  Results and Discussion 

 

3.1. Grain weight 

The significant variations were observed among 

the different varieties in terms of the thousand-

grain weight (Table 1). The highest weight of 

thousands grains was found in 

BARI Shurjomukhi-2 (69.79 g), which was 

statistically identical with Taiwan (hybrid) 

(69.13 g) and Canadian (hybrid) (69.67 g). The 

lowest weight of thousands of grains was found 

in BARI Sujomukhi-3 (54.94 g), which also 

statistically identical with Bangladeshi local 

(56.16 g) variety. The present values were 

supported by the reported values (Earle et al., 

1968; Baydar and Erbas, 2005). (Earle et al., 

1968)  reported thousand grain weight ranges 

from 62-91 g where (Baydar and Erbas, 2005) 

observed 52-56 g. (Seiler, 1983) reported lower 

value (27.2-47 g) than the present investigation 

and demonstrated that grain weight varied due to 

flowering date. Maturity stages and positions of 

seeds on the head can change the grain weight 

(Baydar and Erbas, 2005). Seed weight varied 

with their size and shape (Chowdhury et al., 

2014). Grain weight increased from 4.3 to 5.1 g 

as the moisture content increased from 7.0 to 

15.99% (Damian, 2014). 

 

3.2. Moisture 

The moisture percentage of different sunflower 

genotypes was ranged from 4.78% to 6.29% 

(Table 1). The highest value of moisture 

percentage was found in BARI Shurjomukhi-2 

(6.29%), which was statistically similar to 

BARI Shurjomukhi-3 (5.85%) and also followed 

by Bangladeshi local (5.59%) variety. The 

lowest value of moisture content was found in 

Canadian (hybrid) (4.78%), which was 

statistically identical with Taiwan (hybrid) 

(5.02%). (Earle et al., 1968) investigated that 

moisture content among different varieties were 

ranged from 5.00-8.20% whereas (Nadeem et al., 

2010) was found 3.06-6.32%. The reason of 

changing the moisture content may be due to too 

much drying the grain after harvest and storage 

period (Bhardwaj et al., 1999).  
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Table 1. Weight of 1000 seed and moisture percentage of different released cultivars of sunflower 

(Helianthus annuus L.) seeds 

 

In a column, means with a similar letter (s) are not significantly different but dissimilar letter (s) are 

significantly different by LSD at 5% level of significance.  

 

 

Table 2. Oil, protein and ash percentage of different released cultivars of sunflower (Helianthus 

annuus L.) 

 

In a column, means with a similar letter (s) are not significantly different but dissimilar letter (s) are 

significantly different by LSD at 5% level of significance. 

 

3.3. Oil content 

Different sunflower genotypes varied 

significantly in terms of oil content. The oil 

content of different sunflower genotypes was 

varied from 23.29% to 36.46% (Table 2). The 

highest amount of oil content was found 

(36.46%) to BARI Shurjomukhi-2, which was 

statistically similar (35.160%) to Taiwan 

(hybrid) and followed (34.36%) by Canadian 

(hybrid). The lowest amount of oil content was 

observed (23.29%) by BARI Shurjomukhi-3, 

which was followed (29.86%) by Indigenous 

(Bangladeshi local) variety. The present values 

were accepted by the reported values of Akkaya 

et al. (2018). They found that sunflower 

contained 38.82-44.42% oil content. Earle et al. 

(1968) observed that the oil content in sunflower 

genotypes was ranged from 21.00% to 51.40%. 

The reason of such variation among genotypes 

was due to the fluctuation of temperatures. 

Temperature have inverse relationship with oil 

content during seed (Harris et al., 1978). 

Moreover, maturity phases and positions of seed 

on the head also changed oil content (Baydar and 

Erbas, 2005). 

 

3.4. Oil cake 

A statistically significant variation was observed 

for oil cake of different sunflower genotypes that 

have been presented in (Figure 1). Oil 

Name of the released cultivars 

(Treatments) 

Weight of 1000 seeds 

(g) 

Moisture percentage 

 

BARI Shurjomukhi-3 54.94
b
 5.85

ab
 

Bangladeshi local 56.16
b
 5.59

b
 

Canadian (hybrid) 69.67
a
 4.78

c
 

Taiwan (hybrid) 69.13
a
 5.02

c
 

BARI Shurjomukhi-2 69.79
a
 6.29

a
 

LSD (0.05) 2.5399 0.5354 

CV (%) 2.17 5.34 

Name of the released cultivars 

(Treatments) 

Oil content (%) Protein% Ash% 

   

BARI Shurjomukhi-3 23.29
d
 24.20

ab
 2.96

d 

Bangladeshi local 29.86
c
 24.71

a
   3.06

c 
 

Canadian (hybrid) 34.36
b
 22.38

b
   3.14

b
 

Taiwan (hybrid) 35.16
ab

 24.42
ab

  3.20
a
 

BARI Shurjomukhi-2 36.46
a
 25.03

a
   3.11

b
 

LSD (0.05) 1.97 2.19 0.04 

CV (%) 3.39 4.98 0.68 
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cake/meals are used for numerous purposes. Oil 

cake is a nutritive food item for cattle and fish. It 

is also used as good organic fertilizer and 

constituent of composts. The 

BARI Shurjomukhi-3 contained the highest 

amount of oil cake (76.70%) and followed 

(70.14%) by Bangladeshi local variety. The 

lowest amount of oil cake was observed 

(63.54%) by BARI Shurjomukhi-2, which was 

statistically similar (64.84%) to Taiwan (hybrid) 

and followed (65.64%) by Canadian (hybrid). 

The present values were supported by the 

reported values of Seiler (1983); Akkaya et al. 

(2018) and Earle et al. (1968). 

 

3.5. Protein 

 

The highest amount of protein was obtained 

from BARI Shurjomukhi-2 (25.03%) which was 

statistically identical with Bangladeshi local 

(24.71%), Taiwan (hybrid) (24.42%) and 

BARI Shurjomukhi-3 (24.20%). On the other 

hand, Canadian (hybrid) (22.38%) was a 

statistically lowest amount of protein (Table 2). 

The present values were more or less similar to 

the reported values of Earle et al. (1968). 

Gonzalez-perez and Vereijken (2007) reported 

that the seed of sunflower contains 10.0-27.1% 

crude protein, the value being strongly affected 

by the sunflower variety. Protein content in 

oilseeds is genetically defined, environmental 

factors can vary in the nitrogen availability 

during grain formation (Hayati et al., 1995). 

Some studies revealed that rainfall during the 

grain-filling stage may changes protein content 

rather than temperature effect, so this parameter 

can be linked to water stress that finally may 

affect productivity (Pipolo, 2002). 

 
3.6. Ash 

Ash content of different sunflower genotype was 

variable and ranged from 2.96% to 3.20% (Table 

2). Significantly highest amount of ash contained 

was recorded in  Taiwan (hybrid) (3.20%), and 

followed Canadian (hybrid) (3.14%) and 

BARI Shurjomukhi-2 (3.11%), On the other 

hand, BARI Shurjamukhi-3 (2.96%), which was 

statistically the lowest amount of ash and 

followed by Bangladeshi local (3.06%).The 

present values was supported by Earle et al. 

(1968); Nadeem et al. (2010) and Kollathova et 

al. (2019). Ash content of different variety of 

sunflower was ranged from 1.8% to 3.7% by 

Earle et al. (1968), 2.68-3.13% by Nadeem et al. 

(2010) and 3.60-5.30% by Kollathova et al. 

(2019). In terms of quality, safety and 

availability of nutrients in nutrition, however,  a 

lower content of crude ash in nutrient sources is 

desired (Galik et al., 2016). 

 

 
Figure 1. Oilcake percentage of different released cultivars of sunflower (Helianthus annuus L.) 
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3.7. Mineral composition 

In the nutritional prospect, a mineral is define as 

a chemical element required by organisms as 

an essential nutrient  to perform functions 

necessary for life. There are two kinds of 

minerals: macro minerals that required in the diet 

more than 100mg/day and micro minerals that 

required less than 100mg/day.  

 

3.7.1 Macro mineral 

 

3.7.1.1. Calcium (Ca) content 

Statistically, significant variation was recorded 

in terms of calcium content due to different 

sunflower genotypes (Table 3). The highest 

calcium content (2300 ppm) was observed from 

Bangladeshi local variety, which was statistically 

identical (2200 ppm) with BARI Shurjomukhi -3 

(HYV) and followed (2000ppm) by Canadian 

(hybrid). The lowest amount of calcium content 

(1400ppm) was obtained from Taiwan (hybrid) 

which was followed (1800ppm) by 

BARI Shurjomukhi-2. Some study showed that 

sunflower cake contained 2300ppm by 

Kollathova et al. (2019), 800–1000ppm by 

Gonzalez-perez and Vereijken (2007) of 

calcium. According to USDA (2008), Sunflower 

seeds contains 780ppm of calcium. Differing 

climatic, soil conditions, and analytical 

techniques can vary the result among different 

authors (Nadeem et al., 2010). 

 

3.7.1.2. Magnesium (Mg) content 

Different sunflower genotypes showed 

statistically significant variation for magnesium 

content (Table 3). The highest magnesium 

content (5700 ppm) was recorded from Taiwan 

(hybrid), which was statistically identical (5500 

ppm) with BARI Shurjomukhi-2. Lowest 

magnesium content was observed (4200 ppm) in 

Bangladeshi local genotype, which was also 

statistically identical (4300 ppm and 4400 ppm) 

to BARI Shurjomukhi-3 and Canadian (hybrid), 

respectively. The magnesium content in 

sunflower cake 4200 ppm find out by Kollathova 

et al. (2019) and 3500-4100 ppm by Gonzalez-

perez and Vereijken (2007). According to USDA 

(2008), Per 100 g seeds contains 3250 ppmg of 

magnesium. Differing climatic, soil conditions, 

and analytical techniques can vary the result 

between different authors (Nadeem et al., 2010). 

 

3.7.1.3. Sulfur (S) content 

Statistically, significant variation was recorded 

in Sulfur content due to different sunflower 

genotypes (Table 3). The statistically significant 

highest Sulfur content (900ppm) was recorded 

from Taiwan (hybrid), which was followed (740 

ppm) by Canadian (hybrid). The lowest Sulfur 

content was observed (480 ppm) 

BARI Shurjomukhi-3 (HYV) genotype which 

was also statistically identical (500ppm) to 

BARI Shurjomukhi-2 and followed (630 ppm) 

by Bangladeshi local genotype. Gonzalez-perez 

and Vereijken (2007) showed a higher amount 

(2600–3200 ppm) of sulfur in the sunflower 

seed. 

 

3.7.1.4. Phosphorus (P) content 

Statistically, significant variation was recorded 

in phosphorus content due to different sunflower 

genotypes (Table 3). The statistically significant 

highest phosphorus content (14200ppm were 

recorded from Taiwan (hybrid) which was 

followed (12300ppm) by BARI Shurjomukhi-2, 

while the lowest phosphorus content was 

recorded (8300ppm) from Canadian (hybrid), 

which was followed (8700ppm and 9000ppm) by 

Bangladeshi local and BARI Shurjomukhi-3 but 

both are statistically identical. This result was 

supported by Gonzalez-perez and Vereijken 

(2007) and Kollathova et al. (2019). According 

to USDA (2008) per 100 g seeds contains 

6600ppm of phosphorus.  

 

3.7.1.5. Potassium (K) content 

Statistically, significant variation was recorded 

in terms of Potassium content due to different 

sunflower genotypes (Table 3). The statistically 

significant highest Potassium content (9000 

ppm) was recorded from Taiwan (hybrid), which 

was statistically identical (8900 ppm) to 

BARI Shurjomukhi-2 and followed by 

BARI Shurjomukhi-3. 
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Table 3.  Major mineral contents of different genotypes of sunflower (Helianthus annus L.) oilcake 

 

In a column, means with a similar letter (s) are not significantly different but dissimilar letter (s) are 

significantly different by LSD at 5% level of significance. 

 

Table 4.  Minor mineral contents of different genotypes of sunflower (Helianthus annuus L.) oilcake 

 

In a column, means with a similar letter (s) are not significantly different but dissimilar letter (s) are 

significantly different by LSD at 5% level of significance. 

 

 

The lowest Potassium content was observed 

(7500 ppm) Canadian (hybrid), which was also 

statistically identical (7800 ppm) to Bangladeshi 

local genotype. The present findings were the 

agreement to the results presented by Gonzalez-

perez and Vereijken (2007); Kollathova et al. 

(2019); Nadeem et al. (2010) and USDA  (2008). 

3.7.2. Micro minerals 

 

3.7.2.1. Manganese (Mn) content 

The Manganese content of different sunflower 

genotype were ranges from 19.00 ppm to 45.50 

ppm in (Table 4). Significantly highest amount 

of Mn contained was found in Bangladeshi local 

genotype (45.50 ppm) which was followed by 

Canadian (hybrid) (29.25 ppm) and 

BARI Shurjomukhi-3(27.00 ppm). The lowest 

amount was found in Taiwan (hybrid) (19.00 

ppm) which was followed by 

BARI Shurjomukhi-2 (24.00 ppm). The present 

values were supported by the reported value of 

Kollathova et al. (2019 and Nadeem et al. 

(2010). Kollathova et al. (2019 investigated that 

manganese content among different varieties 

were ranged from 21.10-37.20ppm whereas 

Nadeem et al. (2010) was found 21.05 ppm. 

According to USDA (2008), sunflower seeds 

contain manganese 19.5 ppm. 

 

3.7.2.2. Copper (Cu) content 

Copper contained of different sunflower oil cake 

was ranged from 40.00 ppm to 47.75ppm (Table 

4). Significantly highest amount of Cu was 

observed in Taiwan (hybrid) (47.75 ppm) which 

Name of the released cultivars 

(Treatments) 

Ca (ppm) Mg (ppm) S (ppm) K (ppm) P (ppm) 

BARI Shurjomukhi-3 2200
a
 4300

b
 480

d
 8400

b
 9000

c
 

Bangladeshi local 2300
a
 4200

b
 630

c
 7800

c
 8700

c
 

Canadian (hybrid) 2000
b
 4400

b
 740

b
 7500

c
 8300

d
 

Taiwan (hybrid) 1400
d
 5700

a
 900

a
 9000

a
 14200

a
 

BARI Shurjomukhi-2 1800
c
 5500

a
 500

d
 8900

a
 12300

b
 

LSD (0.05) 200 200 30 400 400 

CV (%) 5.15 2.62 2.28 2.34 1.86 

Name of the released 

cultivars (Treatments) 

Mn (ppm) Cu (ppm) Zn (ppm) Fe (ppm) 

  

BARI Shurjomukhi-3 27.00
c
 40.00

d
 71.21

b 
71.75

e
 

Bangladeshi local 45.50
a
 41.25

c
 53.37

e 
108.50

d
 

Canadian (hybrid) 29.25
b
 41.25

c
 65.50

c 
119.00

b
 

Taiwan (hybrid) 19.00
e
 47.75

a
 73.36

a
 119.75

a
 

BARI Shurjomukhi-2 24.00
d
 45.00

b
 57.64

d
 118.75

c
 

LSD (0.05) 0.7058 0.1453 0.0527 0.1151 

CV (%) 1.34 0.19 0.05 0.06 
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was followed by BARI Shurjomukhi-2 (45.00 

ppm). The lowest amount of Cu contained 

observed in BARI Shurjomukhi-3 (40.00 ppm). 

Our result was higher than Kollathova et al. 

(2019) findings. They reported that amount of 

copper in sunflower oil cake 31.98 ppm. 

According to USDA (2008) sunflower seeds 

contains copper 18.0 ppm. 

 

3.7.2.3. Zinc (Zn)  

The zinc content of different sunflower oil cake 

was ranged from 53.37 ppm to 73.36 ppm) 

(Table 4). The highest amount of zinc was found 

in Taiwan (hybrid) (73.36 ppm). The lowest 

amount of zinc was found (53.37 ppm) in 

Bangladeshi local genotype. The zinc content in 

sunflower cake was 58.90 ppm by Kollathova et 

al. (2019) and 50.00 ppm by USDA (2008). But 

Nadeem et al. (2010) detected higher zinc 

content in sunflower seeds 117.81ppm. 

 

3.7.2.4. Iron (Fe) 

The iron content of different sunflower oil cake 

was ranged from 71.75ppm to 119.75 ppm 

(Table 4). The highest amount of iron was found 

in Taiwan (hybrid) (119.75 ppm). The lowest 

amount of iron was found (71.75 ppm) in 

BARI Shurjomukhi-3 (HYV). Nadeem et al. 

(2010) reported that iron content in sunflower 

oilcake was 90.12 ppm. But Kollathova et al. 

(2019) observed 58.70 ppm and according to 

USDA (2008) sunflower oilcake contained 52.50 

ppm of iron that was lower than our 

investigation. Our results are different from 

many others studies we assume the reasons may 

be due to the differing climatic and soil 

conditions as well as analytical techniques used 

here. 

 

4. Conclusions  

 

The aim of this investigation was to find out 

physicochemical parameters of five sunflower 

genotypes and their cakes. Significant (P < 0.05) 

variations among the varieties were found. 

BARI Shurjomukhi-2 (HYV) observed the 

highest grain weight, moisture content, oil 

content and crude protein. Whereas maximum 

ash content was recorded in Taiwan (hybrid) but 

BARI-Shurjomukhi-3 (HYV) was lowest. In 

terms of mineral composition highest amount of 

Mg, S, K, P, Cu, Zn, Fe observed in Taiwan 

(hybrid) variety but Indigenous (Bangladeshi 

local) variety contained highest amount of Ca 

and Mn. Therefore, Hybrid (Taiwan) showed 

best result for mineral composition but in terms 

of total physicochemical aspect, HYV (BARI-

Shurjomukhi-2) performed better over hybrid 

(Taiwan) and Indigenous varieties. 
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