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Abstract. Helichrysum conglobatum (Asteraceae) is an important economic and medicinal plant. The 

proximate composition of different plant parts was determined. Sugars, amino acids, and lipids have 

been analyzed using HPLC, Amino Acid Analyzer and GLC respectively. Seasonal changes in plant 

moisture content, ash, organic matter, crude fiber, carbohydrate, nitrogen, protein and lipid were 

monitored. Ash content, (acid soluble, acid insoluble, water-soluble, water-insoluble) and crude fiber 

contents gradually increased from winter to summer. Water content, organic matter, total 

carbohydrates, soluble and insoluble carbs, total nitrogen, total protein and total lipids decreased 

gradually from winter to summer. Drought decreased photosynthesis consequently reduced the total 

carbohydrates. The decrease in total nitrogen and total protein is possibly linked to the buildup of some 

amino acids (like proline), that regulates cell osmoregulation. High content of lipids in winter can 

probably be accredited to the augmented metabolic rate, which elevated carbohydrate content, which 

converted to lipids by oxidation reaction. Glucose was the highest free sugar detected while ribose and 

rhamnose were the highest combined sugars. Serine was the major free amino acid. Phenylalanine, 

aspartic and arginine were the major protein amino acids. The physical and chemical properties of 

lipids, saponifiable, unsaponifiable matter fractions, saturated and unsaturated fatty acids were 

investigated. 
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Introduction 

The western Mediterranean desert of Egypt is characterized by the high diversity of 

many wild plants. Fluctuations in climatic and edaphic conditions lead to the buildup of 

high concentrations of beneficial plant metabolites (Hendawy, et al., 2019; Abdel-

Rahman and Migahid, 2019), that thrive in less adverse conditions (Ebifa-Othieno, et al., 

2020). Many studies have discussed the effects of climate and other environmental factors 

on plant nutrients and plant growth. The protein and other metabolite content of plants are 

affected by climate change. Plants that experience different types of stress build up more 

nutrients that are beneficial to humans than plants that grow under less stressful 

conditions (Abd El-Moaty, et al., 2022; Ebifa-Othieno, et al., 2020). Although there is a 

sporadic short rain shower in winter and autumn, the shoreline basin of the Mediterranean 

in Egypt experiences a warm coastal desert climate (Meigs, 1973). The warmest summer 

month has an average temperature of less than 30 °C and the coldest month of winter has 

an average temperature above 10 °C (Galal et al., 2019; UNESCO, 1977). More than 500 

species of Helichrysum can be found in Africa, Asia, Australia, and Europe (Galbany-

Casals et al., 2006). Three species of the Genus Helichrysum’s wild species are recorded 

in Egypt. Helichrysum conglobatum (Viv.) Steud. (Syns. Gnaphalium conglobatum Viv., 

Helichrysum siculum Boiss.), Helichrysum orientale (L.) (Syn. Gnaphalium orientale L.) 

and Helichrysum glumaceum DC., (Syn. Achyrocline glumacea DC.) (Boulos, 2002). 

Helichrysum conglobatum is distributed in the Mediterranean coastal belt from the border 

with Libya near El Sallum to Port Said (Boulos, 1995). Flowers of H. italicum are rich in 

Calcium, Potassium, Iron, Zinc, and other trace elements. Carbohydrates were the major 

compounds recorded in the flower (>80% of dry weight), followed by minerals (6.31% of 

dw), protein (5.44% of dw), and lipids were recorded 3.59% of dw (Primitivo et al., 

2022). Five aromatic compounds, among them two glucosides and six flavonols were 

separated from the flowers and the aerial shoots of Helichrysum conglobatum (El-

Ghazooly et al., 2003). Industrially, there are many products that use Helichrysum flowers 

oil as a sedative, rejuvenating, stimulating and for relaxation. Nevertheless, there are no 

previous studies reported on its primary products and nutritional composition. Therefore, 

this research aimed to consider the nutritional components of Helichrysum conglobatum 

growing on the western Mediterranean coastline of Egypt and the impact of seasonal 

environmental variations on plant growth and nutrient content, which support the use of 

the plant on a commercial scale. 

Materials and methods 

Plant materials 

The fresh plants (2 kg) of Helichrysum conglobatum (Viv.) Steud. (Sys. 

Gnaphalium conglobatum Viv., Helichrysum siculum Boiss.) were collected 

seasonally (Autumn (19/10/2020), winter (22/1/2021), spring (18/4/2021) and summer 

(19/7/2021)) from Agiba 20 km far from west of Mersa Matrouh (N 31° 16‵ 55‶, E 

027° 05‵ 11‶, Elevation 2M) on the Northwestern Mediterranean coast of Egypt 

(Fig. 1). The climate of Matrouh is classified as Arid Mediterranean which is 

characterized by a long, warm, dry summer and short, cool, rainy winter. Monthly 

temperatures typically ranged from 14.4 to 26.8 °C. August is the warmest month with 

the maximum average temperature of 29.5 °C, while January is the coolest month with 

a minimum average temperature of 8.7 °C (DRC staff, 2015). The lowest and highest 
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relative humidity varies between 66 to 75% in April and July, respectively. The 

average annual rainfall ranged from 100 to 190 mm (DRC staff, 2015). Notably in 

winter, Matrouh receives significant amounts of rainfall; the rainiest months are 

December and January, in summer, negligible drops of rain are recorded. 

Occasionally, heavy rains can occur in autumn and only about 10% falls during spring 

(Galal et al., 2019). The main source of irrigation water in the Northwestern 

Mediterranean coastal zone is rainfall. The plant parts (stem, leaves and flowers) were 

separated and air dried at room temperature until constant weight, then grounded to 

fine dry powder and reserved for further chemical analyses. 

 

  

Figure 1. Agiba habitat where Helichrysum conglobatum grows 

 

 

Proximate composition of Helichrysum conglobatum 

Plant water content, ash, crude fiber, organic matter and lipid content were analysed 

according to the Association of Official Analytical Chemists (AOAC, 2000). The 

Kjeldahl method was applied to determine crude protein (AOAC, 2000). Carbohydrate 

determination was carried out by dissolving one gram of plant powder in 2-5 ml of 2M 

HCl in a closed tube, then heating at 100 °C for 5-6 h (Chaplin and Kennedy, 1994). 

The total carbohydrates were assessed using the general phenol-sulfuric acid assay 

according to Chaplin and Kennedy (1994). All values were calculated as a percentage of 

the studied sample. 

 

Fundamental physical and chemical properties of lipids 

The physical properties (color, odor and physical nature) of lipid fraction were 

studied. The solubility of lipids in petroleum ether, diethyl ether, benzene, chloroform, 

acetone, carbon tetrachloride and warm alcohol were also tested. Acid value (A.V), 

saponification value (S.V.) ester value (E.V.) and iodine value (I.V) were determined 

during spring season (flowering season) according to British Pharmacopoeia (1993) and 

Farag (1995). 

 

Qualitative analysis 

Investigation of free and protein-amino acids was attained during spring season 

according to Pellet and Young (1980), utilizing the amino acid analyzer SYKAM S 433 

system High-Performance Analyzer. Column: Na High-Performance column (150*4.6) 

LC AKO6 Na -24050313, Injected volume: 0.1 ml, Flow Rate: 0.45, Detection: 440 
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+ 570 nm, Temperature: 57-74. Retention time and separated area were achieved using 

Hewlett Packard 3390 recording integrator. The determination of free and combined 

sugars was determined qualitatively during spring season by High-performance liquid 

chromatography (HPLC) Agilent 1050 series. The Detector is the Refractive Index (RI) 

Shodex RI-71 (Japan). The GLC analysis to identify unsaponifiable and saponifiable 

matters was investigated during spring season with a GC Pye-Unicam 204 series of gas 

chromatographic apparatus as mentioned by Farag et al. (1986). 

 

Statistical analysis 

All chemical analyses were performed in triplicate with blank samples. One-way 

analysis of variance (ANOVA) was used to measure the significant differences in 

nutritional composition due to seasonal variations using MINITAB software ver. 12, 21. 

Results and discussion 

Proximate composition of Helichrysum conglobatum 

Moisture, ash, organic matter and crude fiber content 

Water content, ash, organic matter, Crude fiber, carbohydrates, nitrogen, protein and 

lipids contents of flowers were estimated at their mature stage in spring, while those of 

stem and leaves were estimated during the four seasons. The seasonal variations in the 

proximate composition in different parts of H. conglobatum are summarized in Table 1. 

The percentages of water content in different parts (stem, leaf and flower) of 

Helichrysum conglobatum reached their maximum values in winter, where it reached 

32.6% in the stem and 23.5% in the leaf. The moisture content of the flower was 

detected only in spring (12.2%). Water content decreased gradually in spring and 

summer. The Ash content of Helichrysum conglobatum reached its maximum values of 

7.81% and 8.77% for stem and leaf, respectively in summer. In addition, the minimum 

values of 3.80% and 4.81% for stem and leaf respectively were recorded in winter. 

The maximum value of organic matter was recorded in winter. It reached 92.89% in 

the stem and 83.39% in the leaf. Organic matter was recorded at 79.13% in flowers 

during the spring season. This was followed by Crude fiber which attained 47.43% and 

45.34% in the stem and leaves respectively in summer Crude fibers recorded 29.13% in 

the flowers in spring. 

The steady and gradual increase in ash content, acid soluble, acid insoluble, water 

soluble, water insoluble, ash and crude fiber contents from winter, spring to summer was 

recorded. The percentage of pharmacopoeia constants and total ion accumulation 

increased as a result of an increase in soil moisture stress (Agboola and Adejumo, 2013). 

 

Carbohydrates content 

Determination of total, soluble and insoluble carbohydrates 

Data in Table 1 show that the percentage of total carbohydrates of Helichrysum 

conglobatum achieved its maximum values of 4.75% and 6.77% for stem and leaf, 

respectively in winter. The minimum values of 0.61% and 1.35% for stem and leaf, 

respectively in summer. The total carbohydrates of the flower were 4.32%. The 

percentage of soluble carbohydrates reached its maximum values of 1.84% and 2.69% for 

stem and leaf respectively in winter. The minimum values of 0.23% and 0.43% for stem 
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and leaf, respectively in summer. The percentage of soluble carbohydrates in the flower 

was 1.62%. The percentages of insoluble carbohydrates showed also the same trend as the 

soluble carbohydrates in the different parts (stem, leaf and flower) of Helichrysum 

conglobatum during the investigation. Water content, organic matter, total carbohydrates, 

soluble and insoluble carbs, total nitrogen, total protein and total lipids decreased 

gradually from winter, spring to summer. Drought stress decreased photosynthesis, which 

is correlated with the increase in respiration rate, which led to the reduction in the total 

carbohydrate content in the plant (Mielke and Schaffer, 2010). These results are in 

consistence with those achieved by Stocker (1960) and El-Monayeri (1982). 

 
Table 1. The average seasonal variations of proximate composition of Helichrysum 

conglobatum 

Variable Season Stem Leaf Flower 

Plant water content 

(%) 

Autumn 10.7c 8.7c  

Winter 32.6a 23.5a  

Spring 24.2b 15.1b 12.2 

Summer 7.8d 6.4d  

Total ash 

(%) 

Autumn 6.63b 7.61b  

Winter 3.80d 4.81c  

Spring 5.28c 6.97b 6.98 

Summer 7.81a 8.77a  

Organic matter 

(%) 

Autumn 86.43b 77.74b  

Winter 92.89a 83.39a  

Spring 87.78b 78.28ab 79.13 

Summer 85.25b 76.58b  

Acid soluble ash 

(%) 

Autumn 4.60ab 4.92a  

Winter 2.65c 2.83b  

Spring 3.84b 4.76a 4.25 

Summer 5.03a 5.52a  

Acid insoluble ash 

(%) 

Autumn 2.03b 2.69ab  

Winter 1.15d 1.98c  

Spring 1.44c 2.21bc 2.73 

Summer 2.78a 3.25a  

Water soluble ash 

(%) 

Autumn 3.36b 3.74b  

Winter 1.30d 2.16c  

Spring 2.71c 3.81b 2.97 

Summer 4.40a 4.57a  

Water insoluble ash 

(%) 

Autumn 3.27a 3.87a  

Winter 2.05c 2.32c  

Spring 2.57b 3.16b 4.01 

Summer 3.41a 4.20a  

Crude fibre 

(%) 

Autumn 42.19b 38.98b  

Winter 36.20c 33.57c  

Spring 40.26b 37.55b 29.13 

Summer 47.43a 45.34a  
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Total carbohydrates 

(%) 

Autumn 2.59b 3.86c  

Winter 4.75a 6.77a  

Spring 4.02a 5.43b 4.32 

Summer 0.61c 1.35d  

Soluble 

carbohydrates 

(%) 

Autumn 0.35b 0.74c  

Winter 1.84a 2.69a  

Spring 1.48a 1.87b 1.62 

Summer 0.39b 0.43d  

Insoluble 

carbohydrates 

(%) 

Autumn 2.24b 3.12c  

Winter 2.91a 4.08a  

Spring 2.54ab 3.56b 2.70 

Summer 0.38c 0.92d  

Total nitrogen 

(%) 

Autumn 0.70a 1.22a  

Winter 0.81a 1.55a  

Spring 0.69ab 1.32a 1.39 

Summer 0.52b 0.76a  

Total protein 

(%) 

Autumn 4.37ab 7.62c  

Winter 5.06a 9.68a  

Spring 4.31b 8.25b 8.68 

Summer 3.25c 4.75d  

Total lipids (%) 

Autumn 1.74c 2.21c  

Winter 5.56a 7.07a  

Spring 4.34b 4.44b 2.82 

Summer 0.44d 1.22d  

Values are expressed as a mean of three replicates. Different letters indicate significant variance at 

p < 0.05 following Tukey pairwise comparison of ANOVA test 

 

 

Free and combined sugars of Helichrysum conglobatum using HPLC 

Carbohydrates and their derivatives in living cells provide flexibility and structure, 

energy, and act as regulators and substrates for several specific biochemical processes 

(Bokov et al., 2017). The separation of the sugar’s contents at different parts (stem, leaf 

and flower) of Helichrysum conglobatum were achieved using High Pressure Liquid 

Chromatography (HPLC), where the following sugars; rhamnose, arabinose, fructose, 

glucose and sucrose were detected as free sugars (Fig. 2A). Rhamnose, arabinose, 

ribose, fructose, glucose, galactose, sucrose, cellobiose and raffinose were detected as 

combined sugars (Fig. 2B). The concentration of glucose was the highest one of the 

separated free sugars in all different parts of Helichrysum conglobatum. Meanwhile, the 

glucose, ribose and rhamnose were the highest components of the separated combined 

sugars at the stem, leaf and flower, respectively. The non-structural carbohydrates (i.e., 

glucose, sucrose and rhamnose) serve as sources of energy for the cell, allocation of 

carbon in the plant cells and osmolytes (Makonya et al.,2019). 

 

Nitrogen and protein content 

The percentage of total nitrogen of H. conglobatum revealed its maximum values of 

0.81% and 1.55% for stem and leaf respectively in winter. The minimum values of 
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0.52% and 0.76% for stem and leaf respectively were recorded in summer (Table 1). 

The percentage of total nitrogen in the flower was 1.39%. The percentages of total 

protein also showed the same trend of the total nitrogen in the different parts (stem, leaf 

and flower) of H. conglobatum during the investigation. The decrease in soil water 

resources in the summer may be linked to the buildup of some amino acids (like 

proline), which may help to regulate cell osmoregulation by changing total nitrogen and 

protein content. The observed results are consistent with those of Silva et al. (2020) and 

Coequal et al. (2017), who stated that under conditions of water stress, many plants 

exhibit a decline in protein levels along with a steady increase in the accumulation of 

amino acids in the tissue. The protein encourages the production of hormones that 

regulate a variety of bodily processes, including protein synthesis, repair, and 

maintenance (Mau et al., 1999). 

 

 

Figure 2. Determination of free sugars (A) and combined sugars contents (B) in different parts 

(stem, leaf and flower) of Helichrysum conglobatum using HPLC 

 

 

Investigation of free and protein amino acids 

The separation of free amino acids in the stem, leaf and flower of H. conglobatum 

was achieved using an amino acid analyzer as shown in Table 2. Nine free amino acids  

were identified in the stem. Twelve free amino acids were recorded in the leaf and 

thirteen free amino acids were recorded in the flower. The major free amino acid was 

serine in all different parts of the plant. The results of protein-amino acids indicated that 

fourteen protein amino acids with different concentrations were detected in the flower. 

Thirteen protein-amino acids were detected in the stem and leaf. Data in Table 2 show 

that phenylalanine, aspartic and arginine were the major components of the separated 

protein amino acids in the stem, leaf and flower, respectively. Plants’ protein production 

may have changed quantitatively and qualitatively because of a shortage of water 

(Pessarakali, 1995). Nine amino acids are crucial for an adult man’s diet out of the 20 

that the body typically needs to synthesize proteins and other substances (Lopez and 

Mohiuddin, 2023; Murray et al., 2006). Moreover, within the deficiency of any essential 
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amino acids in the body, maintaining nitrogen balance will not be possible since there 

will not be an adequate amount of this amino acid for protein synthesis nevertheless of 

the total protein intake (Murray et al., 2006). The human body uses various amino acids 

as building blocks for the creation of proteins and other nitrogen-containing substances. 

 
Table 2. Free amino acids and Protein amino acids in different parts (stem, leaf and flower) 

of Helichrysum conglobatum 

Amino acids 

Protein amino acids content Free amino acids content 

Stem Leaf Flower Stem Leaf Flower 

R.T. µg/ml R.T. µg/ml R.T. µg/ml R.T. µg/ml R.T. µg/ml R.T. µg/ml 

Aspartic acid 11.03 235.18 10.97 65.30 65.30 65.30 11.54 232.22 12.27 487.09 11.93 266.80 

Therionine 14.42 66.45 14.36 66.30 66.30 66.30 14.98 62.83 15.44 170.00 15.29 81.24 

Serine 15.69 611.70 15.59 717.86 717.86 717.86 16.35 85.30 16.86 220.53 16.69 116.22 

Glutamic acid 17.90 71.59 17.81 144.13 144.13 144.13 18.50 304.18 _ _ 19.02 395.87 

Glycine 24.89 35.70 24.80 454.00 454.00 454.00 25.58 95.74 26.06 265.39 25.91 126.14 

Alanine 26.11 89.98 26.00 152.92 152.92 152.92 26.90 108.78 27.33 240.00 27.22 167.70 

Valine 29.95 111.80 29.90 198.02 198.02 198.02 31.77 111.53 31.96 241.22 31.98 180.35 

Isoleucine 33.96 53.84 33.93 90.61 90.61 90.61 36.08 55.40 36.19 122.38 36.25 94.34 

Arginine 62.64 218.15 62.63 145.30 145.30 145.30 60.25 34.15 60.61 112.88 60.62 1559.45 

Phenylalanine _ _ 42.15 81.97 81.97 81.97 44.25 527.61 44.48 117.67 44.51 64.25 

Histidine _ _ 50.41 56.40 56.40 56.40 52.07 60.58 52.40 92.40 52.24 106.57 

Lysine _ _ _ _ _ _ 54.94 60.20 55.31 158.22 55.25 110.6 

Leucine _ _ 35.15 40.45 40.45 40.45 37.31 89.58 37.38 232.97 37.45 138.86 

Tyrosine _ _ _ _ _ _ _ _ 41.64 88.50 41.62 49.66 

R.T. = Retention time/minute 

 

 

Lipid content 

The percentages of total lipids of different parts (stem, leaf and flower) of Helichrysum 

conglobatum reached their highest values of 5.56% and 7.07% for the stem and leaf, 

respectively in winter and their lowest values of 0.44% and 1.22% for stem and leaf, 

respectively in summer (Table 1). The percentage of total lipids in the flower was 2.82%. 

Scarcity of water in summer results in metabolic variations in plants. Among them are the 

stimulation of lipolytic, and peroxidative activities and the inhibition of lipid biosynthesis 

which lowers the content of membrane lipids (Labusch et al., 2013). Drought also reduces 

the accumulation of lipids in peas, sunflowers, maize, lupine, and wheat (Silva, et al., 

2020). The highest content of total lipids in winter may be a result of the enhancement in 

the metabolic rate of the plant that leads to an increase in carbohydrate content, which 

converts to lipids by oxidation reaction (Stocker, 1960). 

 

Fundamental physical and chemical properties 

The obtained lipid was yellowish green in color, semi-solid having a faint odor and 

disagreeable taste. It was soluble in benzene, petroleum ether, diethyl ether, chloroform, 

acetone, warm methyl and ethyl alcohol. The fundamental chemical properties of the 

extracted lipids of different parts (stem, leaf and flower) of H. conglobatum are 

presented in Figure 3. The acid value (A.V.) reached 7.15, 4.93 and 4.05 at the stem, 

leaf and flower, respectively. Iodine value (I.V.) reached 68.90, 55.82 and 32.91 at the 

stem, leaf and flower, respectively. Ester value (E.V.) reached 227.70, 187.64 and 

144.10 at the stem, leaf and flower, respectively. Saponification value (S.V.) reached 
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234.85, 192.57 and 148.15 at the stem, leaf and flower, respectively. The observed 

higher iodine value in the plant indicates that they are likely to be healthier for 

consumption. Studies have recommended to switch from saturated to unsaturated fats 

because of the risk of cardiovascular disease associated with high consumption of 

saturated fatty-acids (Li et al., 2015). 

 

 

Figure 3. Determination of acid value (AV), iodine value (IV), ester value (EV) and 

saponification value (SV) of lipids in different parts (stem, leaf and flower) of Helichrysum 

conglobatum 

 

 

Investigation of unsaponifiable matter fraction (hydrocarbons and sterols) 

The unsaponifiable matter content of different parts (stem, leaf and flower) of H. 

conglobatum was determined using GLC technique (Table 3). The results revealed that 

stem of H. conglobatum contained tetradecane, eicosane, heneicasane, hexadecane, 

docosane, tetracosane, hexacosane, triacosane, campesterol and ß-sitosterol. The leaf of 

H. conglobatum contained dodecane, tetradecane, octadecane, eicosane, heneicasane, 

docosane, tricosane, tetracosane, pentacosane, hexacosane, octacosane, squalane, 

triacontane, dotriacontane, cholesterol, campesterol and ß-sitosterol. The flower of H. 

conglobatum contained dodecane, tetradecane, octadecane, heneicasane, tetracosane, 

hexacosane, triacontane, dotriacontane and ß-sitosterol with different concentrations. 

The plant sterols lie in their potential to act as a natural preventive dietary product 

(Piironen et al., 2000). 

 

Investigation of saponifiable matter (fatty acids) 

The fatty acid contents of different parts (stem, leaf and flower) of Helichrysum 

conglobatum were determined using the GLC technique (Table 4). The results indicated 

that the saturated fatty acids; pelargonic acid, capric acid, lauric acid, myristic acid, 

palmitic acid, arachidic acid and stearic acid along with the unsaturated fatty acids; 

myristoleic acid, palmitoleic acid, oleic acid, linoleic acid, linolenic acid and 

arachidonic acid were detected in the stem, leaf and flower with different 

concentrations. Lauric acid was not detected in the stem and flower, arachidic acid was 

not found in the leaf and flower. Arachidonic acid was not detected in the stem. It is 

clear from Table 4 that Palmitoleic acid (25.96%, 29.72% and 36.01%) presented the 

highest percentages of fatty acids in the stem, leaf and flower, respectively. Palmitic 

acid was the lowest percentage (0.26%) at the stem. Pelargonic acid was the lowest 
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percentages 0.74% and 0.12% at the leaf and flower. Palmitoleic acid was described as 

a lipokine able to regulate different metabolic processes such as an increase in insulin 

sensitivity in muscle, β cell proliferation, prevention of endoplasmic reticulum stress 

and lipogenic activity in white adipocytes (Bermúdez et al., 2022). Linoleic acid has 

long been accepted as having a hypocholesterolemic effect and inhibitory properties 

against colon cancer metastatic cells (El-Beltagi, et al., 2019). Linoleic acid also found 

to prevent cardiovascular diseases (El-Beltagi, et al., 2018). Fatty acids play a natural 

preventative role in cardiovascular diseases and the improvement of some other health 

problems (Faremi and Ekanem, 2011). Poly-unsaturated fats promote the reduction of 

both total and LDL cholesterol and a significant small decrease in HDL cholesterol 

(Chougui, et al., 2013). 

 
Table 3. Gas-liquid chromatography of hydrocarbons and sterols at different parts (stem, 

leaf and flower) of Helichrysum conglobatum 

Item No. of carbon atom 
Hydrocarbons and sterols (%) 

Stem Leaf Flower 

Dodecane 12 - 9.63 17.04 

Tetradecane 14 5.09 6.21 1.16 

Octadecane 18 - 6.52 14.49 

Eicosane 20 5.24 10.34 - 

Heneicasane 21 16.40 4.11 7.15 

Docosane 22 3.76 6.41 - 

Tricosane 23 - 3.10 - 

Tetracosane 24 7.29 1.89 4.49 

Pentacosane 25 - 4.28 - 

Hexacosane 26 8.63 1..34 1.65 

Octacosane 28 - 0.71 - 

Squalane 29 - 1.04 - 

Triacontane 30 5.92 1.40 4.63 

Dotriacontane 32 - 7.03 9.27 

Cholesterol 27 - 7.81 - 

Campesterol 27 8.72 3.56 - 

B- sitosterol 27 26.04 10..33 17.85 

 

 
Table 4. Gas-liquid chromatography of fatty acids at different parts of Helichrysum 

conglobatum 

Fatty acids No. of carbon atom 
Fatty acids (%) 

Stem Leaf Flower 

Pelargonic 9:0 1.57 0.74 0.12 

Capric 10:0 0.31 2.35 7.49 

Lauric 12:0 - 5.47 - 

Myristic 14:0 8.59 6.84 5.83 

Palmitic 16:0 0.26 3.07 3.90 

Arachidic 20:0 15.63 - - 

Stearic 18:0 20.02 5.30 3.51 

Myristoleic 14:1 3.74 4.95 - 

Palmitoleic 16:1 25.96 29.72 36.01 

Oliec 18:1 11.08 15.61 14.07 

Linoleic 18:2 3.75 8.62 7.25 

Linolenic 18:3 1.68 1.13 0.47 

Arachidonic 20:4 - 10.50 3.61 
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Conclusion 

This study investigated the seasonal variation in the proximate composition of 

different parts (stem, leaves and flowers) of the Helichrysum conglobatum plant. Water 

content, organic matter, total carbohydrates, soluble and insoluble carbs, total nitrogen, 

total protein, and total lipids decreased gradually from winter, spring to summer. Ash 

and crude fiber contents reached their maximum values in summer. The separation of 

the sugar’s contents was achieved using (HPLC). Five free sugars and nine combined 

were recorded. Nine free amino acids were detected in the stem, while 12 and 13 were 

recorded in the leaf and flower respectively. Fourteen protein amino acids were detected 

in the flowers, while 13 were detected in both the stem and leaf. Saturated and 

unsaturated fatty acid contents of different parts (stem, leaf and flower) of Helichrysum 

conglobatum were determined using the GLC technique. 
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