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ABSTRACT:  

Plant seeds are giving vital role in our life. Their unlimited sources of fibre, saturated fats like 

mono and poly unsaturated fats and numerous chief minerals, vitamins and antioxidants play 

major role in fight against disease. Whenever consumed seeds as part of a healthy diet in our 

daily life, seeds is very useful to reduce saturated fat, blood sugar and blood pressure and 

many more effect on our body part. Many types of seeds are edible and chock-full of 

important nutrients and health benefits. Chia seeds, Pumpkin Seeds, Flax seeds, Sunflower 

seeds and Hemp seeds are few examples of nutritious seeds that can easily be appreciated as 

part of a healthy diet. This review is exceptional in its wide-ranging nature. By this paper we 

compile the beneficial and nourishing values of few plant seed. 

KEYWORDS: Seed, Flax seed, Pumpkin seed, Chia seed, Plant seeds 

INTRODUCTION: 

Plant seeds considered as super food. The seeds have an opulent nutritional profile and 

provide a variety of health benefits. The seeds are fit for human consumption and the 

common calories come from seeds as well as protein, fat, beverages, cooking oils and 

flavouring material and some important food additives. The storage proteins of the embryo 

and endosperm differ in their amino acid content and physical properties. There are different 

plant seeds having nutritional value including Flax seed (Linum usitatissimum), Chia seed 

(Salvia hispanica), Pumpkin seed (Cucurbita maxima), Hemp seed (Cannabis sativa) and 

Sunflower seed (Helianthus annuus) etc. 

Flax seed (Linum usitatissimum): 

Flax seed also known as alsi seed and linseed. It is unique of the most vital oilseed crops for 

foods as well as industrial, cattle feed, and fiber requirement. Almost every part of this 

utilized commercially, either directly or indirectly after processing [1]. It belongs to family 

Lineaceae and blue flowering annual herb. It is present in plant as a small flat seeds varying 

from golden yellow to reddish brown color. It possesses crusty feel and nutty taste (Fig 1)[2]. 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20523Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



 

Figure 1: Flax seed plant and seed 

Chemical composition of Flax seed (Linum usitatissimum):  Flax seed contain 

polyunsaturated fatty acids (PUFA) which comes in omega-3 family, having soluble dietary 

fibers, lignans, proteins and carbohydrates (Table:1) (Fig:2)  [3]. 

Table 1: Composition of component in flax seed 

Compound  Percentage Content Compound Percentage content 

α-linolenic acid 

(ALA) 

53% Palmitic acid 5% 

Linoleic acid (LA) 17% Fat 41% 

Oleic acid  19% Protein 20% 

Stearic acid 3% Total dietary fibre 28% 

Vitamins and 

minerals as 

magnesium, 

phosphorous and 

calcium. The most 

copious vitamins 

founding in flax seed 

are tocopherols (α-, 

β-, and γ- forms) and 

niacin. 

30g portion of the 

seed constitutes 7% 

to 30%  

Cyanogenic 

Glycoside  

(linamarin, linustatin 

and neolinustatin) 

Contain significant 

quantity of 

cyanogenic 

glycosides. 
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Figure 2: Chemical structure of component in flax seed 

Therapeutics potential of Flax seed: 

The flax seed oil-induced diarrhoea, formaldehyde and Complete Freund’s Adjuvant (CFA)-

induced arthritis, turpentine oil-induced joint oedema in Wistar albino rats by Gaurav 

Kaithwas et.al. [4]. Fixed oil was obtained by crushing the seed and used cold-maceration 

process by petroleum ether (40–60°C) as a solvent and kept for one week. After  Completion 

of one week evaporate the Petroleum ether from the extract and remaining oil was filtered. 

17.50% v/w yield of fixed oil was obtained by dried seeds. The oil density was 0.952 gm/ ml. 

The oil when given intraperitoneally, considerably inhibition by the turpentine oil-induced 

exudative joint oedema and castor oil-induced diarrhea in a dose-dependent manner. It also 

exhibited significant inhibitory effect of flax seed fixed oil in formaldehyde-induced 
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proliferative world-wide oedematous arthritis. Flax seed fixed oil found to be effective in 

inflammatory disorders like rheumatoid arthritis. 

35% oil contain in a Flax seed, in which 55% is a-linolenic acid (ALA). Flax meal, which is 

devoid of oil, contains the lignan secoisolariciresinol diglucoside (SDG). Flax seed, flax seed 

with very low ALA, flax seed oil, flax lignan complex (FLC), and SDG reduce the 

development of hypercholesterolemic atherosclerosis by 46%, 69%, 0%, 73%, and 34%, 

respectively, in the rabbit model by Kailash Prasad et al [5] . Flax seed with very low ALA 

(α-linolenic acid), FLC (flax lignan complex), and SDG (secoisolariciresinol diglucoside), 

but not flax seed oil, suppress the development of atherosclerosis. FLC and SDG decrease 

progression of atherosclerosis but do not revert atherosclerosis. Suppression of 

atherosclerosis by flax seed is not the result of ALA, but is the result of the lignan content of 

flax seed. The lipid-lowering effects of flax seed are variable. However, flax seed with very 

low ALA, SDG, and FLC significantly reduce serum lipids. SDG and FLC raise serum HDL-

C. In general, flax seed oil does not affect serum lipids. SDG is a very potent antioxidant and 

hypertensive agent. Flax seed oil in high doses suppresses inflammatory mediators. Flax seed 

oil decreases platelet aggregation and increases bleeding time. SDG is a potent angiogenic 

and antiapoptotic agent. Because of these attributes of flax seed and its components, they may 

be effective in improving cardiovascular health. 

In vitro, animal, observational, and clinical studies on Flax seed (FS) and its lignan and flax 

seed oil components  by Julie K Mason [6]. The majority of studies in various rodent models 

show that 2.5%-10% FS diet or the equivalent amount of lignan or oil reduces tumour 

growth. Ten percent FS and equivalent lignans do not interfere with but rather increase the 

efficacy of tamoxifen (80 mg/day) while the 4% FS oil increases trastuzumab/Herceptin (2.5 

mg/kg) efficacy.  Lignans reduce breast cancer and all-cause mortality by 33%-70% and 

40%-53%, respectively, without reducing tamoxifen effectiveness. Clinical trials show that 

FS (25 g/day with 50 mg lignans; 32 days) reduces tumour growth in breast cancer patients 

and lignans (50 mg/day; 1 year) reduces risk in premenopausal women.  The possible 

Mechanisms comprise decreased cell proliferation and angiogenesis and increased apoptosis 

through modulation of estrogen metabolism and estrogen receptor and growth factor receptor 

signaling pathways. The outcome of this work confirms that FS and its components are 

effective in the risk reduction and treatment of breast cancer and safe for consumption by 

breast cancer patients. 

Total 11 studies (14 trials) in the systematic review and meta-analysis done by Saman 

Khalesi et al [7]. The objective of that work is to find out the effect of Flax seed on blood 
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pressure by clinical trial. Random-effects meta-analyses were conducted for the mean 

difference in blood pressure. Results confirmed that consumption of flax seed may lower 

blood pressure somewhat. The valuable prospective of flax seed is to reduce blood pressure 

(especially diastolic blood pressure) when it is consumed as an entire seed for a duration of 

>12 wk. 

Chia seed (Salvia hispanica L):  

Chia seed is small in size that originates from a yearly herbaceous plant. Chia seeds has 

tremendously grown due to their curative values and high nourishing value.It is belonging to 

mint family native and edible having flowering plant. It is present in central and southern 

Mexico, or of the related Mexico and Salvia columbariae of the southwestern US. It belongs 

to the order Lamiales, mint family Labiate, subfamily Nepetoideae, and genus Salvia (Fig:3). 

 

Figure 3: Chia seed pant and seed 

Chemical composition and Nutritive values of Chia seed: Chia seeds contain high nutritive 

value due to presence of high contents of dietary fibre and fat (Table: 2) (Fig: 4). [9] 

Table 2: Composition of component in chia seeds 

Nutrients Value Nutrients Value 

Energy 486 kcal Thiamine 0.6 

Protein 16.5 g/100ml Riboflavin 0.2 

Total lipid 30.7 Niacin 8.8 

Carbohydrate 42.1 Vitamin E 0.5 

Dietary fiber 34.4 Omega 3 fatty acid 18g/100g 

Calcium 631mg/100g Omega 6 fatty acid 6g/100g 

Iron 7.7 Linoleic acid 20.37 

Magnesium 335 Lenolenic acid 59.76 
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Folate 49 µg/100g SFA 8.65 

Phosphorous 860 MUFA 10.95 

Potassium 407 PUFA 80.4 

Sodium 16 Poly phenols 

(Kaempferol) 

0.013 

Zinc 4.6 Poly Phenols (p-

Coumaric Acid) 

0.24 

Copper 0.9 Poly phenols 

(Chlorogenic acid) 

4.68 

Manganese 2.7 Polyphenols (Caffeic 

acid) 

27-30.89 µg/g 

Vitamin C 1.6 Polyphenols 

(Quercetin) 

0.17 µg/g 
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Figure 4: Chemical component structure present in chia seed. 

 Therapeutics potential of Chia seed: 
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E. Reyes-Caudillo et al [10] used chia seeds (fig.3) from two different places in the states of 

Sinaloa and Jalisco for detection of soluble and insoluble fiber and evaluated for antioxidant 

activity of phenolic complexes. The soluble and insoluble fiber content of the Jalisco and 

Sinaloa seeds was similar. The major compounds recognized in hydrolyzed and crude 

extracts were quercetin and kaempferol, while caffeic and chlorogenic acids were existing in 

low concentrations. Screening of antioxidant activity using 2, 20 -azino-bis-3-

ethylbenzothiazoline-6-sulphonic acid radical cation (ABTS+), b-carotene linoleic acid 

model system (b-CLAMS) and in vitro liposome peroxidation system assays, showed that the 

crude extract of the Jalisco seed has having an antioxidant activity comparable to the 

commercial antioxidant Trolox used as a reference. The isolation and preparation of bioactive 

compounds from chia seeds could be used to produce powerful natural antioxidants and 

efficient elements with viable importance.  

Katarzyna Marcinek et al [11] reported that Chia seed is a good source of polyunsaturated 

fatty acids: omega-3 and omega-6, soluble dietary fiber. It also comprises substantial amount 

of proteins and phytochemicals.  It is effective in the prophylaxis of numerous diseases such 

as obesity, hypertension, cardiovascular disease, Cancer and Diabetes. 

Vuksan V et al [12] investigated the effect of chia seed on postprandial glycemia in healthy 

subjects. The study used acute, randomized, double-blind, controlled design. This study 

includes 11 healthy individuals (6 males and 5 females; body mass index 22.3+/-2.8 kg/m 

(2)) received 0, 7, 15 or 24 g of chia seeds baked into white bread. The result concluded that 

chia seed reduces postprandial glucose level   after 12-week chia seed supplementation in 

type II diabetes  

Luciana Tavares Toscano et al [13] investigate the effect of chia seed supplementation in 

body composition, lipid profile and blood glucose in overweight or obese individuals.  For 

this study men and women were randomly allotted in groups that ingested 35 g of chia 

flour/day (CHIA; n=19; 48.8±1.8 years) or placebo (PLA; n=7; 51.4±3.1 years) for 12 weeks. 

After consumption of chia for 12 weeks promotes significant but distinct reduction in weight 

and waist circumference, and enriches HDL lipid profile. Triglycerides, blood glucose and 

LDL-C exhibited no changes for either group. 

Evelyn M. Montes Chañi   et al  [14] reported that due to presence of large  amount of α-

linolenic acid  in chia seeds (Salvia hispanica),It is accompanying with relief of various 

health complications. In his Research work he has done experiment on Sprague- Dawley rat 

having diet with 10% intake of Chia seeds versus Sprague- Dawley rat having conventional 

isocaloric diet for 10 and 13 months. In the first 10 months   weight and Body parameters are 
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equal. But at 13 month Bone mineral content, body weight, Skin weight of chia seed having 

rat is greater than the rats having conventional isocaloric diet. Liver and intestinal 

investigations showed improved morphology related with minor lipid deposit in hepatocytes 

and enlarged intestinal muscle layers and crypt size in the chia seed fed group  The outcome 

of this Study is that chia seed are beneficial on long term intake  

 

Pumpkin seed (Curcubita pepo): 

Pumpkin having the thick shell and it contains the seeds and pulp. It is commonly said  

Cucurbita pepo and Cucurbita maxima.(Fig:5) 

 

Figure 5: Pumpkin plat and seed 

Chemical composition and nutritive value of pumpkin seed (Table:3)(Fig:6) [15] 

Table 3: Composition of component in Pumpkin seed 

Nutrients  Value Nutrients Value  

Alanine 17.76 ± 0.03 Myristic acid 0.23 ± 0.06 

Arginine 63.99 ± 0.88 Palmitic acid 12.97 ± 0.72 

Aspartic acid 29.95 ± 0.25 Stearic acid 4.67 ± 0.15 

Glutamic acid 60.26 ± 0.04 Oleic acid 32.40 ± 0.56 

Glycine 18.70 ± 0.36 Linoleic acid 36.40 ± 0.82 

Histidine 18.37 ± 0.08 Arachidic acid 0.39 ± 0.06 

Isoleucine 13.96 ± 0.74 SFA 18.62 ± 0.64 

Leucine 24.14 ± 0.96 MUFA 32.40 ± 1.66 

Lysine 13.14 ± 0.48 PUFA 36.40 ± 0.82 

Methionine 4.20 ± 0.37 α-Tocopherol 21.33 ± 3.65 

Phenylalanine 15.52 ± 0.53 γ-Tocophero 61.65 ± 17.66 

Valine 17.43 ± 0.69 β-Carotene 17.46 ± 18.29 
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  β-sitosterol 383.89 ± 48.15 

 

Values were mean ± SD.  

a) Fatty acid

OH

O

Linoleic acid

OH

O

Oleic acid
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Figure 6: Chemical component structure present in pumpkin seed 

Therapeutic potential of Pumpkin seed:  

The extracted oil of pumpkin seed is an attention-grabbing seed, as it is associated with 

noticeable pharmacological activity to possible wound healing treatments. It contain high 

content of tocopherols (280 ppm), polyunsaturated fatty acids (Linoleic acid: 50.88 ± 0.106 

g/100 g of total fatty acids) and sterols (2086.5 ± 19.092 ppm). Presence of these essential 

constituents helpful in effective wound healing activity. The wound healing activity in rats 

treated with pumpkin oil extract was better than untreated or reference groups. Pumpkin seed 

oil extract is emerged as excellent medicine in drug and cosmetics which would offer 

potential safety against skin problem, e.g. dermatological wound [16]. 
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The biological activity of hydroethanolic extract of Pumpkin seed of Styrin pumpkin by 

Svjetlana Medjakovic et al [17]. Pumpkin seed extract by hydroalcoholic method mainly 

block the growth of cancer cells also hyperplastic cells but the effects on non-hyperplastic 

cells were much less. Crude pumpkin seed extract block the cell generation in all cancer cell 

lines, being both prostate cancer cell lines, the estrogen-receptor positive breast cancer cell 

line MCF-7, the androgen-sensitive LNCaP and the androgen-insensitive DU-145 and the 

colorectal adenocarcinoma cell line Caco-2. 

Antioxidant and anti-diabetic activity of crude protein obtained from pumpkin seeds. 

Pumpkin seeds were first converted in to powder form and extracted with of prechilled 

phosphate buffer solution by Sarah Jane Monica et al [18], then treated with ice cold acetone. 

Finally the resultant pellets mixed with distilled water for dialysis. After Dialysis the protein 

content was collected and estimated using Bradford method. The pumpkin seed protein was 

evaluated DPPH radical scavenging assay for antioxidant activity, ABTS radical cation, Fe
3+

 

reduction and phosphomolybdenum reduction assay and anti-diabetic activity was performed 

by alpha amylase inhibition assay. The pumpkin seed protein content exhibit significant 

antidiabetic and antioxidant activity. 

Anthelmintic activity of pumpkin seed (Curcubita pepo) done by Maciej Grzybek [19]. The 

extraction of Pumpkin seed was carried out in cold water, hot water and ethanolic extract. In 

vitro and In vivo anthelmintic activity was performed on two nematodes Caenorhabditis 

elegans (C. elegans) and Heligmosoides bakeri (H. bakeri). All C. pepo seed extracts showed 

in vitro anthelmintic activity on L1 and L2 H. bakeri larvae. The Ethanolic extract showed 

the positive effect on H. bakeri eggs hatching and noticeable inhibitory activity against worm 

motility. In vivo study conclude that ethanolic extract of Pumpkin exhibited anthelmintic 

activity against nematode H. bakeri present in GI tract of Mouse at a dose of 8g/kg. 

Hemp seed (Cannabis sativa L.):  

The seeds of hemp have been a chief source of nourishment for 1000 of years in Chinese and 

European cultures but, nowadays, in spite of the multiple clinical indication, also exhibited 

their vast health-promoting properties.  Chemical composition of Hemp seed 30 gram 

contains: Calories (16.6), Protein (9.47 grams), Fat (14.6 grams), Carbohydrates (2.6 grams), 

Fiber (1.2 grams), Sugar (0.45 grams). It contains large amount omega-3 and omega-6 

essential fatty acids with Iron, Vitamin E, Vitamins-B Manganese, Magnesium.(Fig: 7 and 8) 

(Table: 4) 
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Figure 7: Hemp plant and seed 

 

Table 4: Composition of component in hemp seed 

Components Value 

Fatty Acids (% w/w) 

Linoleic Acid 50-70 

Linolenic Acid 15-25 

Oleic Acid 10-16 

Palmitic Acid 6-9 

Stearic Acid 2-3 

Eicosanoic Acid 0.79-0.81 

Eicosenoic Acid 0.39-0.41 

Eicosadienoic Acid 0.00-0.09 

Natural Product  

Cannabidiol 4.18–243.68 

tetrahydrocannabinol 50 mg/kg 

Alpha-Tocopherol 7-80 ppm 

Gamma- Tocopherol 710-870 ppm 
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Figure 8: Chemical component structure present in Hemp seed 

Therapeutics potential of Hemp seed:  

Its Clinical trial on thirty five hypertensive participants aged 18-75 years organized by 

Maryam Samsamikor  et al. Body mass index of patient in the middle of 18.5 and 40 kg/m
2
 

with systolic blood pressure (SBP) between 130 and 160 mmHg and diastolic blood pressure 

(DBP) ≤ 110 mmHg.  Total timings for clinical trial 22 weeks.  They consumed 25 g casein, 
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hemp seed protein (HSP), or HSP plus HSP hydrolysate (HSP+) twice a day.  A double-

blind, randomized, crossover trial protocol inspecting the effective anti-hypertensive benefit 

of dietary hemp protein plus bioactive peptide consumption in humans.[23] 

Hempseed was useful in neurodegenerative and cardiovascular disease reported by Min Jung 

Lee et al. The effect of Hemp seed meal on cytotoxicity, oxidative stress and neurological 

phenotypes, and cholesterol acceptance, using Drosophila models. Hemp seed meal showed 

antioxidant effect and defensive effect against Aβ42 cytotoxicity, durability in the 

Parkinson’s disease model, and locomotion and eye erosion in the Huntington’s disease. It is 

also help in the management of cardiovascular disease and Alzheimer’s disease.[24] 

Alline Cristina Campos investigated that Cannabidiol (CBD), phyto constituent of Cannabis 

sativa plant. In vivo studies of Cannabidiol (CBD) revealed that acute anxiolytic and 

antidepressant like effects seem to rely mainly on acceleration of 5-HT1A mediated 

neurotransmission in important brain parts correlated to protective responses, including the 

dorsal periaqueductal grey, bed nucleus of the stria terminalis and medial prefrontal cortex 

[22]. Anti-compulsive, increased extinction and impaired reconsolidation of aversive 

memories, and facilitation of adult hippocampal neurogenesis could depend on potentiation 

of anandamide-mediated neurotransmission [20]. 

Andrea M Tomko reported that cannabinoids present in cannabis plant exerted and gives 

anticancer effects in several models by suppressing the tumour angiogenesis, migration 

and/or invasion of cancer cells, as well as proliferation [21]. 

Sunflower seed (Helianthus annuus): 

The sunflower was considered as an decorative flower until the 19th century after that in 

Russia  it was cultivated as an oilseed plant. Sun flower seed is obtained from sunflower 

Helianthus annuus L. Sunflower seed hull is waste of the edible oil industry. Sun flower seed 

is rich in   linoleic acid, oleic acid monounsaturated, saturated, and polyunsaturated fats. They 

are very nutritious (65.42% lipids, 33.85% proteins and 18 mineral elements) [27]. Due to the 

rich content in lipids, they are principally used as a source for vegetable oil. In comparison to 

seeds, sunflower oil cakes are more affluent in and proteins and amino acids. Sunflower 

seeds, a nutrient dense food has been found to have a potential role in chronic inflammatory 

conditions, bacterial and fungal infections, cardiovascular diseases, skin diseases and even 

cancers.(Fig: 9 and 10)[28] 
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Figure 9: Sunflower plant and seed 

Chemical composition of Sunflower seed: Shuangshuang Guo et al. by characteristic ions 

and contents of phenolic acids of sunflower seed (Table: 5)[26-62] 

Table 5: Composition of component in Sunflower seed 

Sr.No. Compound name Content (mg/100 g of DM) 

Non-oilseed Oilseed 

1. Ferulic Acid 7.6±3.6 12.4±2.0 

2. Caffeic Acid 20.5±1.6 26.7±1.1 

3. Non-esterified phenolic acid 28.1±4.0 39.0±2.3 

4. 3-o-caffeoylquinic acid 28.1±4.0 439.9±8.6 

5. 4-o-caffeoylquinic acid 58.2±0.8 87.5±4.1 

6. 5-o-caffeoylquinic acid 2795.7±167.4 2467.0±13.9 

7. 5-o-p-coumaroylquinic acid 11.3±2.4 112±1.0 

8. 5-O- feruloquinic Acid 16.5±1.5 113±1.0 

9. Coumaric and Ferulic Acid 27.9±2.8 22.6±1.4 

10. Dicaffeoylquinic acid 196.2±7.0 360.9±1.1 

11. Caffeoylquinic acid 24.7±3.3 365±1.1 

12. Monocaffeoylquinic acid 3358.8±168.8 3030.9±17.0 

13. 3,4-Di-o-caffeoylquinic acid 14.9±5.8 28.8±0.3 

14. 3,5-Di-o-caffeoylquinic acid 135.0±3.0 211.2±1.1 

15. 4,5-Di-o-caffeoylquinic acid 46.3±2.7 120.9±0.2 

 

Therapeutics potential of Sunflower seed (Helianthus annuus): 

One of the person had consumed significant amounts of sunflower seeds and calcium 

carbonate supplements, which were considered to be the cause of his hypercalcaemia. 
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Hypercalcaemia due to taken of sunflower seeds and calcium carbonate supplements reported 

by Iqra Patoli et al. in that case of a 53-year-old man with history of T-cell lymphoma and 

gastroesophageal reflux disease, the man was brought to the emergency room due to altered 

mental status, nausea, vomiting and abdominal pain. His calcium level was 3.30 mmol/l 

(normal value 2.23–2.58 mmol/l). The patient was hydrated with normal saline and calcium 

levels improved. Once he was more coherent, Conclusion of the study hypercalcaemia was 

common and can lead to critical illness. Although hypercalcaemia was regularly associated 

with endocrinological illnesses, sometimes the presentation is secondary to increased intake. 

The intake of sunflower seeds and antacids containing calcium carbonate can cause 

symptomatic hypercalcaemia. It is significant to diagnose uncommon causes of 

hypercalcaemia in order to treat it in a appropriate style and avoid recurrence.[25] 

The effect of Sun flower seed extract on weight and body composition of healthy obese 

adults during twelve weeks of ingesting reported by Aurelie Leverrier et al. 500 mg 

Sunflower extract were given to 50 subjects per day for twelve weeks. At the completion of 

the work, an insignificant decrease in body weight, Body Mass Index (BMI), and waist 

boundary was observed, mainly for obese female subjects above 30 years.   Finally it was saw 

that consumption of sunflower extract has a valuable effect on body weight, fat mass, and 

lipid profile and Sunflower extract emerged as a natural anti-obesity herbal extract. 

The effect of topical use of sunflower seed oil three times daily to preterm infants <34 weeks 

gestational age at the Kasr El-Aini neonatal intensive care unit at Cairo University on skin 

condition, rates of nosocomial contaminations and mortality Gary L Darmstadt et al. At the 

end of randomized and controlled clinical trial, it was concluded that sunflower seed oil (n = 

51) lead to in a substantial improvement in skin condition (P = 0.037) and a highly significant 

decrease in the incidence of nosocomial infections (adjusted incidence ratio, 0.46; 95% 

confidence interval, 0.26-0.81; P = 0.007) compared with infants not receiving topical 

prophylaxis (n = 52). By this don’t get any adverse events as a result of topical therapy. 

The anti-diabetic property of ethanolic extract of sunflower seeds at 250mg/kg and 500mg/kg 

in normal, glucose loaded hyperglycemic and streptozotocin (STZ) induced Type-2 diabetic 

rats by Shivani Saini et al.  It was concluded that the oral administration of ethanolic extract 

containing polyphenols from Helianthus annuus L. leads to an increase in insulin secretion, 

the inhibition of gluconeogenises and glycogenolysis and/or protection of pancreatic β-cells 

from streptozotocin and glucose-induced oxidative stress. 

CONCLUSION:   
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Plant seed are now considered as super food and provide numerous benefits when taken with 

diet. Flax seed is loaded with rich amount of protein, fiber and omega-3 fatty acids, vitamins 

and minerals. Flax seeds are valuable in control of Cholesterol and blood pressure.  Flax 

seeds are also helpful in improving in heart health, diabetes and cancer. Chia seeds are rich 

source of omega-3 fatty acid. They are an excellent source of dietary fiber at 10 grams per 

ounce about 2 tablespoons, and having protein and minerals with iron, calcium, magnesium 

and zinc. Chia seeds are helpful in diabetes, cardiovascular diseases and obesity. Pumpkin 

seeds contain great amount of Vitamins (Vitamin K), Proteins, Minerals (Manganese, 

Phosphorous and Zinc), Fiber. Pumpkin seeds are very beneficial in management of diabetes, 

cardiovascular disease, cancer and act as antioxidant and immunity booster. Hemp seed are 

beneficial in skin disorder, reduce cardiovascular risk, improve digestive health and reduce 

menopausal symptoms. Sunflower seeds having vitamin E, flavonoids, and other plant 

compounds that can reduce inflammation, risk of cardiovascular disease, high cholesterol 

level, Support the immune System, antimicrobial, antioxidant activity, prevent cancer and 

Reduce weight. Hence Plant seeds are good sources of plant-based, healthy fats, fiber and 

minerals and boost our health when taken with diet. 

CONFLICT OF INTEREST: Authors have no conflict of interest. 

FUNDING STATEMENT: Authors have no funding from any other organization from state 

and Govt.  

CONTRIBUTORSHIP STATEMENT: 

Author Anshu Dudhe, Rupesh Dudhe has compile all the work, Lata potey contributing in 

Hemp seed, Gayatri Katole and Md. Hassim Mansuri in Hemp seed, Vaibhav Uplanchiwar & 

Lalchand Devhare in Chia seed and Deepika Devnani in Sunflower seed and its composition  

has contributed. 

REFERENCES: 

1. K K Singh, D Mridula, Jagbir Rehal, P Barnwal, Flax seed: a potential source of food, feed 

and fiber, Crit Rev Food Sci Nutr. 2011; 51(3):210-22. 

2. Priyanka Kajla, Alka Sharma, and Dev Raj Sood, Flax seed a potential functional food 

source, J Food Sci Technol. 2015; 52(4): 1857–1871. 

3. Bernacchia R, Preti R and Vinci G, Chemical Composition and Health Benefits of Flax 

seed, Austin J Nutri Food Sci. 2014; 2(8): 1045. 

4. Gaurav Kaithwas, Dipak K. Majumdar, Therapeutic effect of Linum usitatissimum (flax 

seed/linseed) fixed oil on acute and chronic arthritic models in albino rats, 

Inflammopharmacol. 2010; 18:127–136. 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20541Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



5. Kailash Prasad Flax seed and cardiovascular health, J Cardiovasc Pharmacol, 2009; 

54(5):369-77. 

6. Julie K Mason, Lilian U Thompson, Flax seed and its lignan and oil components: can they 

play a role in reducing the risk of and improving the treatment of breast cancer? Appl Physiol 

Nutr Metab. 2014; 39(6):663-78. 

7. Saman Khalesi, Christopher Irwin, Matt Schubert, Flax seed consumption may reduce 

blood pressure: a systematic review and meta-analysis of controlled trials, J Nutr. 2015; 

145(4):758-65. 

8. Masa Knez Hrncic, Maja Ivanovski, Darija Cor, and Zeljko Knez , Chia Seeds (Salvia 

Hispanica L.): An Overview—Phytochemical Profile, Isolation Methods, and Application, 

Molecules. 2020; 25(1): 11. 

9. Bartosz Kulczyński, Joanna Kobus-Cisowska, Maciej Taczanowski, Dominik Kmiecik, 

and Anna Gramza-Michałowska, The Chemical Composition and Nutritional Value of Chia 

Seeds—Current State of Knowledge, Nutrients. 2019; 11(6): 1242. 

10. E. Reyes-Caudillo, A. Tecante, M.A. Valdivia-Lo´pez, Dietary fibre content and 

antioxidant activity of phenolic compounds present in Mexican chia (Salvia hispanica L.) 

seeds, Food Chemistry. 2008; 107, 656–663. 

11. Katarzyna Marcinek, Zbigniew Krejpcio, Chia seeds (Salvia hispanica): Health 

promoting properties and therapeutic applications – a review, 2017; 68(2):123-129. 

12. Vuksan V., Jenkins A.L., Dias A.G., Lee A.S., Jovanovski E., Rogovik A.L., Hanna A.: 

Reduction in postprandial glucose excursion and prolongation of satiety: possible explanation 

of the long-term effects of whole grain Salba (Salvia Hispanica L.). Eur J Clin Nutr 2010; 

64(4):436-438. 

13. Luciana Tavares Toscano, Lydiane Tavares Toscano, Renata Leite Tavares, Cássia 

Surama da Oliveira Silva, Alexandre Sérgio Silva, Chia induces clinically discrete weight 

loss and improves lipid profile only in altered previous values, Nutr Hosp. 2014; 

14;31(3):1176-82. 

14. Evelyn M Montes Chañi, Sandaly O S Pacheco, Gustavo A Martínez, Maykon R Freitas, 

Joaquin G Ivona, Javier A Ivona, Winston J Craig, Fabio J Pacheco. Long-term dietary intake 

of Chia seed is associated with increased bone mineral content and improved hepatic and 

intestinal morphology in Sprague-Dawley rats, Nutrients. 2018; 10, 922; 

doi:10.3390/nu10070922. 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20542
Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



15. Mi Young Kim, Eun Jin Kim, Young-Nam Kim, Changsun Choi and Bog-Hieu Lee. 

Comparison of the chemical compositions and nutritive values of various pumpkin 

(Cucurbitaceae) species and parts. Nutrition Research and Practice, 2012; 6(1):21-27. 

16. PriyankaDash, GoutamGhosh, Proteolytic and antioxidant activity of protein fractions of 

seeds of Cucurbita moschata, Food Bioscience. 2017; 18, 1-8.  

17. Svjetlana Medjakovic, Stefanie Hobiger, Karin Ardjomand-Woelkart, Franz Bucar, Alois 

Jungbauer, Pumpkin seed extract: Cell growth inhibition of hyperplastic and cancer cells, 

independent of steroid hormone receptors, Fitoterapia. 2016; 110: 150-6. 

18. Sarah Jane Monica, Sheila John, Saraswathi K , Madhanagopal R , Arumugam, 

Evaluation of Antioxidant and Antidiabetic Potential of Crude Protein Extract of Pumpkin 

Seeds (Cucurbita maxima L.). Asian Journal of Biological and Life Sciences. 2020; 9: 2, 152-

157. 

19. Maciej Grzybek, Wirginia Kukula-Koch, Aneta Strachecka, Aleksandra Jaworska, 

Andrew M. Phiri, Jerzy Paleolog and Krzysztof Tomczuk, Evaluation of Anthelmintic 

Activity and Composition of Pumpkin (Cucurbita pepo L.) Seed Extracts—In Vitro and in 

Vivo Studies Int. J. Mol. Sci. 2016; 17: 1456. 

20. Alline Cristina Campos Frederico Rogério Ferreira Francisco Silveira Guimaraes, 

Cannabidiol blocks long-lasting behavioral consequences of predator threat stress: Possible 

involvement of 5HT1A receptors Journal of Psychiatric Research. 2012; 46: 11, 1501-1510. 

21. Andrea M Tomko, Erin G Whynot, Lee D Ellis, Denis J Dupre, Anti-Cancer Potential of 

Cannabinoids, Terpenes, and Flavonoids Present in Cannabis, Cancers. 2020; 21: 12(7):1985. 

doi: 10.3390/cancers12071985. 

22. H. P. Vasantha Rupasinghe, Amy Davis, Shanthanu K. Kumar, Beth Murray and Valtcho 

D. Zheljazkov,  Industrial Hemp (Cannabis sativa subsp. sativa) as an Emerging Source for 

Value-Added Functional Food Ingredients and Nutraceuticals, Molecules. 2020; 25: 4078. 

23. Maryam Samsamikor, Dylan Mackay, Rebecca C. Mollard and Rotimi E. Aluko, A 

double-blind, randomized, crossover trial protocol of whole hemp seed protein and hemp 

seed protein hydrolysate consumption for hypertension. Trials. 2020; 21:354. 

24. Min Jung Lee, Seung Hwan Park, Ju Hua Han , Yoon Ki Hong , Soojin Hwang, Soojin 

Lee, Darae Kim, Seung Yeop Han, Eun Soo Kim, and Kyoung Sang Cho, The Effects of 

Hempseed Meal Intake and Linoleic Acid on Drosophila Models of Neurodegenerative 

Diseases and Hypercholesterolemia, Mol. Cells. 2011; 31: 337-342.  

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20543Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



25. Iqra Patoli,  Mehrunissa Kazim, Saad Bin Jamil, and Syed Hassan Abbas, 

Hypercalcaemia, Caused by Sunflower Seeds and Calcium Carbonate Supplements, Eur J 

Case Rep Intern Med. 2021; 8(10): 002845. 

26. Shuangshuang Guo, Yan Ge and Kriskamol Na Jom, A review of phytochemistry, 

metabolite changes, and medicinal uses of the common sunflower seed and sprouts 

(Helianthus annuus L.), Chemistry Central Journal. 2017; 11:95. 

27. Ancu¸ta Petraru , Florin Ursachi and Sonia Amariei, Nutritional Characteristics 

Assessment of Sunflower Seeds, Oil and Cake. Perspective of using sunflower oilcakes as a 

functional Ingredient, Plants. 2021; 10: 2487. 

28. Ruchika Nandha, Harpal Singh, Kamlesh Garg, Seema Rani, Therapeutic potential of 

sunflower seeds: an overview, International Journal of Research and Development in 

Pharmacyand life sciences. 2014; 3(3):967-972. 

29. Devhare, L. D., Ghugare, A. P., & Hatwar, B. P. (2015). Method development for 

determination of water content from various materials by spectrophotometry and it’s 

validation. International journal of drug delivery, 7(4), 233-240. 

30. Devhare, L. D., & Kore, P. K. (2016). A recent review on bioavailability and solubility 

enhancement of poorly soluble drugs by physical and chemical modifications. Research 

chronicle in health sciences, 2(5), 299-308. 

31.Tonde, T. U., Kasliwal, R. H., & Devhare, L. D. (2016). Quantitative Estimation of 

Bacoside A in Polyherbal Memory Enhancer Syrup for Memory Boosting Activity Using 

HPTLC Method. Research Chronicle in Health Sciences, 2(6), 315-320. 

32. Ghugare, A. P., Devhare, L. D., & Hatwar, B. P. (2016) Development and validation of 

analytical methods for the simultaneous estimation of Nimorazole and Ofloxacin in tablet 

dosage form. 8(3), 96-98. 

33. Salpe, H. G., Devhare, L. D., Ghugare, A. P., & Singh, N. (2016). Formulation and 

evaluation of hpmc coated diltiazem hcl tablet and its comparison with other marketed 

preparation. Research chronicle in health sciences. 3(1), 11-17 

34. Makhani, A. A., & Devhare, L. D. (2017). Development and validation of vierordt's 

spectrophotometric method for simultaneous estimation of Drotaverine and Nimesulide 

combination. Research chronicle in health sciences, 3(2), 22-28. 

35. Makhani, A. A., & Devhare, L. D. (2017). Development and Validation of Analytical 

Methods for Drotaverine and Nimesulide Combination. Research Chronicle in Health 

Sciences, 3(3), 40-44. 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20544Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



36. Katole, G., & Devhare, L. D. (2020). Recent insight into some emerging natural resources 

with remarkable hepato protective potentials. International journal of pharmaceutical science 

and research, 5(1), 41-47. 

37. Uplanchiwar, V. P., Raut, S. Y., & Devhare, L. D. (2021). Pharmacological assessment of 

antiulcer activity of gloriosa superba linn tubers in experimentally induced gastric ulcers. 

Journal of medical pharmaceutical and allied science, 10(3), 2852-2856. 

38. Devhare, L. D., & Gokhale, N. (2021). Acid neutralizing capacity and antimicrobial 

potential of selected solvent extract from various indigenous plants. Journal of Advanced 

Scientific Research, 12(04), 175-179. 

39. Devhare, L. D., & Gokhale, N. (2022). Antioxidant and Antiulcer property of different 

solvent extracts of Cassia tora Linn. Research Journal of Pharmacy and Technology, 15(3), 

1109-1113. 

40. Devhare, L. D., & Gokhale, N. (2023). In silico anti-ulcerative activity evaluation of 

some bioactive compound from Cassia tora and Butea monosperma through moleculer 

docking approach. International journal of pharmaceutical sciences and research, 14(2), 

1000-1008. 

41. Devhare, L. D., & Gokhale, N. (2023). A brief review on: phytochemical and antiulcer 

properties of plants (fabaceae family) used by tribal people of gadchiroli maharashtra. 

International journal of pharmaceutical sciences and research, 14(4), 1572-1593. 

42. Nikam N, R., Vaishnavi, A., & Devhare, L. D. (2023). Parenteral drug delivery approach: 

an overview. Journal of xidian university, 17(1), 386-400. 

43. Shende, S. M., Bhandare, P., & Devhare, L. D. (2023). In-vitro: micropropagation of mint 

and investigate the antibacterial activity of mint extract. Eur. Chem. Bull, 12(5), 780-784. 

Bodhankar, S. S., Devhare, L. D., Meshram, A. S., Moharkar, D. W., & Badwaik, C. B. 

(2023). Formulation and in vitro evaluation of dental gel containing ethanglic extract of 

Mimosa pudica. European Chemical Bulletin, 12(5), 1293-1299. 

44. Devhare, L. D., Bodhankar, S. S., Warambhe, P., Uppalwar, S. V., Uchibagle, S., & 

Shende, S. M. (2023). Important role of food and nutritional security during Covid-19: A 

survey. European Chemical Bulletin. 12(5), 1363-1374. 

45. Pathak, N. R., Devhare, L. D., Sawarkar, K. R., Dubey, M., Trivedi, V., Thakre, A. R., & 

Thakare, V. M. (2023). Aclinial reveiew on pharmacological evaluation of Thiazolidine and 

Isatin in the new millenium as magic moieties. European Chemical Bulletin. 12(5), 3410-

3417. 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20545Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



46. Singh, S., Minj, K. H., Devhare, L. D., Uppalwar, S. V., Anand, S., Suman, A., & 

Devhare, D. L. (2023). An update on morphology, mechanism, lethality, and management of 

dhatura poisoning. European Chemical Bulletin. 12(5), 3418-3426. 

47. Suruse, P. B., Jadhav, B. A., Barde, L. G., Devhare, L. D., Singh, S., Minj, K. H., & 

Suman, A. (2023). Exploring the potential of Aerva Lanata extract in a herbal ointment for 

fungal infection treatment. Journal of Survey in Fisheries Sciences. 10(1), 1922-1932. 

48. Shende, S. M., Meshram, B., Karemore, H., & Devhare, L. D. (2023). Development And 

Characterization of Glycerogelatin Suppositories For Enhanced Efficacy. European Journal 

of Pharmaceutical and Medical Research. 10(6), 522-528. 

49. Thakare, V. M., Umare, S. A., & Devhare, L. D. (2023). Separation and purification of 

carboxymethyl cellulose from Spinacia Oleracea for use in pharmaceutical dosage form. 

European Chemical Bulletin. 12(5), 4062-4080. 

50. Suruse, P. B., Deshmukh, A. P., Barde, L. G., Devhare, L. D., Maurya, V. K., Deva, V., 

& Priya, N. S. (2023). Rimegepant embedded fast dissolving films: A novel approach for 

enhanced migraine relief. Journal of Survey in Fisheries Sciences, 10(1) 2071-2084. 

51. Prasad, M., Suman, A., Srivastava, S., Khosla, G., Deshmukh, A., Devhare, L. D., & 

Meshram, S. S. Butea monosperma stem bark extract partially reverses high fat diet-induced 

obesity in rats. European Chemical Bulletin. 12(5), 4267 – 4273. 

52. Shukla, M., Tiware, S. A., Desai, S. R., Kumbhar, S. T., Khan, M. S., Mavai, Y., & 

Devhare, L. D. (2023). Pharmacological Evaluation of Gloriosa Superba Linn Flower Extract 

For Antiulcer Activity. Journal of Survey in Fisheries Sciences. 10(2) 463-470. 

53. Polireddy, P., Malviya, V., & Devhare, L. D. (2023). Assessment of Hepatoprotective 

Potential of Ecbolium Linneanum Extract on Experimental Animals. Journal of Coastal Life 

Medicine. 2(11) 884-890 

54. Devhare, L. D., Hiradeve, S. M., & Bobade, T. (2017). Method Development & 

Validation For Determination of Water Content. LAP LAMBERT Academic Publishing. 

55. Shukla, M., Tiware, S. A., Desai, S. R., Kumbhar, S. T., Khan, M. S., Mavai, Y., & 

Devhare, L. D. (2023). Pharmacological Evaluation of Gloriosa Superba Linn Flower Extract 

For Antiulcer Activity. Journal of Survey in Fisheries Sciences, 10(2) 463-470. 

56. Polireddy, P., Malviya, V., Arora, S., Singh, M., Pooja Tanaji, G., Devhare, L. D., & 

Dharmamoorthy, G. (2023). Assessment of Hepatoprotective Potential of Ecbolium 

Linneanum Extract on Experimental Animals. Journal of Coastal Life Medicine, 11(2) 884-

890. 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20546
Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547



57. Singh, M., Malik, A., Devhare, D. L., Ruikar, D. B., Krishnan, K., Kumar, D. V., & 

Devnani, D. (2023). Comparative Case Study on Tuberculosis Patients Between Rural And 

Urban Areas. Journal of Survey in Fisheries Sciences, 10(2) 622-632. 

58. Devhare, L. D., Kumbhar, S. T., Chitrapu, P., Kundral, S., & Borkar, A. A. (2023). In-

Silico Molecular Docking Study of Substituted Imidazo 1, 3, 4 Thiadiazole Derivatives: 

Synthesis, Characterization, and Investigation of their Anti-Cancer Activity. Journal of 

Coastal Life Medicine, 11(2) 1237-1245. 

59. Thakre, S. M., Kumar, D. V., Ahuja, A., Hamid, N., Thakre, A. R., Khan, M. S., & 

Devhare, D. L. (2023). Exploring the Influence of an Antifungal Medication on Patients 

Receiving Oral Hypoglycemic Therapy: Investigating the Interplay Between Medications. 

Journal of Coastal Life Medicine, 11(2) 1255-1262. 

60. Devhare, L. D., Katole, G. (2018) Diluent and granulation study on Metformin 

Hydrochoride. LAP LAMBERT Academic Publishing. 

61. Krishna KVVS, Jain PK, Devhare LD, Sharma RK. A Study on Antidiabetic Potential of 

Dried Fruits Extract of Eucalyptus Globulus in Experimental Animals. Journal of Biomedical 

Engineering 2023, 40(3), 99-110 

62. Tiwari R, Mishra J, Devhare LD, Tiwari G. PharmaAn Updated Review on Recent 

Developments and Appli-Cations of Fish Collagen. Pharma Times 2023, 55(6), 28-36 

 

  

 

AN OVERVIEW AND UPDATE OF CHEMICAL COMPOSITION AND MEDICINAL IMPORTANCE OF PLANT SEEDS
 
                                                                                                                                                    Section A-Research paper
                                                                                                                                                   ISSN 2063-5346

20547
Eur. Chem. Bull. 2023,12(Special Issue 4), 20522-20547




