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ABSTRACT 

The present study aimed to extract gums from Quince seeds, Tamarind seeds, and psyllium, and to evaluate their sensory and 

functional properties, as well as to identify the active chemical compounds present within them. Results indicated that all the 

plant gums exhibited favorable sensory characteristics; specifically, the gums derived from quince seeds and psyllium appeared 

as fine powder with a creamy coloration and were tasteless and odorless. In contrast, Tamarind seed gum was a light brown 

powder, also tasteless and odorless, but with a coarse, non-crystalline form. The minimum concentration required for gel 

formation from quince seed gum was found to be 0.5%, producing a firm, non-fracturable gel at 1%. Gels from Tamarind seed 

and psyllium gums formed at concentrations of 3% and 1%, respectively, with psyllium gum exhibiting a non-fracturable, firm 

texture at 2%. Tamarind seed gum did not form a firm, non-fracturable gel within the tested concentration range. All extracted 

plant gums demonstrated high emulsifying stability at concentrations of 0.8% and 1%, along with excellent water solubility, 

reaching up to 90% for both Tamarind seed and psyllium gums. Oil-binding capacity varied among the gums depending on the 

type of oil used, ranging from 1.01 to 4.17 grams of oil per gram of dry sample, with statistically significant differences (p<0.05). 

Phytochemical analysis revealed the presence of reducing sugars, steroids, proteins, and tannins in all the extracted gums, with a 

small amount of protein that may enhance fat-binding, emulsification, and other functional properties. In conclusion, the plant-

derived gums demonstrated excellent sensory and functional attributes, including high solubility, water and oil retention, 

emulsification, and foaming capacity, making them suitable for applications in food, pharmaceutical, medical, and other industrial 

fields. 
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INTRODUCTION 
Gums and mucilages have numerous applications across food, pharmaceutical, and medical industries. They are considered safe 

for health, as they are non-toxic, harmless, and biodegradable. This bio-compatibility is due to their chemical structure, which 

consists of repetitive units of monosaccharides [1]. 

 

Mucilages and gums have been employed in medical applications such as soothing coughs and treating skin conditions. They 

also help alleviate intestinal pain when included in pharmaceutical coatings for tablets. Additionally, they are used to prepare 

various drug formulations, including medications for colon disorders, because of their properties as binders, thickeners, 

emulsifiers, crystallization agents, and laxatives, which contribute to maintaining the stability of pharmaceutical environments 

[2]. Furthermore, a mixture of gum and silica has been utilized in water purification processes to remove contaminants, including 

heavy metals, from polluted wastewater using Arabic gum [3, 4]. 

 

Quince (Cydonia oblonga) a large shrub belonging to the Rosaceae family. According to [5], the powder of quince seeds contains 

complex carbohydrate substances composed of various sugars, including rhamnose, arabinose, galactose, glucose, xylose, and 

mannose, along with acids such as chlorogenic acid, glucuronic acid, and manuronic acid. The molecular weight (Mw) of these 

compounds is about 237 kilodaltons. They are ionic and hydrophilic, making them suitable for use as bioactive edible components 

in the food industry based on their functional, physical, chemical, and rheological properties [6]. This gum displays expectorant 

and antitussive properties [7]. 

 

Tamarind (Tamarindus indica L.)  commonly known as tamarind, belongs to the Fabaceae family and is classified as a 

dicotyledon. The seeds primarily consist of endosperm, which constitutes around 70–80% of their content. The seed powder is a 

branched carbohydrate substance composed of complex polysaccharides made up of glucose, galactose, and xylose, linked 

together through strong bonds in a molar ratio of 1:2:3, with xylose being the predominant sugar in these seeds [8]. These 

polysaccharides make up about 65% of the total seed composition and have a high molecular weight of approximately 1735 kDa. 

They are nonionic, hydrophilic, branched, and capable of forming gels [1]. When dispersed in water, the gum derived from 

tamarind seeds forms viscous solutions with excellent thermal and chemical stability. It is also biodegradable, non-toxic, non-

carcinogenic, biocompatible, and considered safe for consumption. Moreover, this gum contains significant amounts of essential 

amino acids such as isoleucine, leucine, lysine, methionine, phenylalanine, and valine, making it a valuable ingredient in food 

applications [9]. Psyllium (Plantago ovata), belonging to the Plantaginaceae family, One of psyllium’s most notable nutritional 
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features is its high fiber content [10]. Due to its abundance of soluble fiber, primarily composed of arabinoxylans, psyllium forms 

a gel-like substance upon hydration [10]. Psyllium also helps stabilize blood glucose levels, lowers cholesterol, and exhibits 

laxative properties [11]. Its water-soluble fiber is particularly effective in reducing levels of low-density lipoprotein (LDL), 

commonly referred to as "bad" cholesterol [10]. In addition to its therapeutic uses in traditional medicine, psyllium is incorporated 

into functional foods and dietary supplements. This study aimed to extract gums plant from different sources (quince seeds, 

tamarind seeds, plantain seeds) and study their sensory and functional properties and detect phytochemicals. 

 

MATERIALS AND METHODS 
Plant Sources: The fruits of quince and tamarind plants, as well as psyllium seeds, were procured from local markets in Baghdad 

during September 2024. The seeds of quince and tamarind were identified and authenticated by the Seed Testing and Certification 

Department – Ministry of Agriculture. The fleshy parts of the quince and tamarind fruits were separated from the seeds. The seeds 

were then thoroughly washed and air-dried at room temperature. Tamarind seeds were crushed to remove the hard brown seed 

coats, isolating the inner white portions of the seeds. 

 

Quince Seed Gum Extraction: 

The extraction of gum from quince seeds was carried out with some modifications to the procedure outlined by [12]. The seeds 

were combined with deionized water in a 1:5 ratio (w/v; seeds to water), then heated in a water bath at 50 °C for 30 minutes. 

After cooling at room temperature for one hour, the mucilage was filtered using cotton cloth. The gum was precipitated by adding 

99.9% ethanol to the filtrate in a 1:2 ratio (v/v; filtrate to ethanol). The resulting precipitate was dried in an oven at 40 °C and 

stored in a clean, sealed container at 4 °C. 

 

Extraction of Tamarind Seed Gum: 

Tamarind seed gum was extracted based on the procedure outlined by [1], with some adjustments. The white inner parts of the 

seeds were blended with deionized water at a ratio of 50:1 (w/v) and heated at 80 °C for two hours. Afterward, the mixture was 

left to cool at room temperature for one hour. The gum was then precipitated by combining the filtrate with 99.9% ethanol in a 

2:1 ratio (v/v; ethanol to filtrate). The resulting precipitate was dried in an electric oven at 40 °C and stored in an airtight, clean 

container at 4 °C. 

 

Extraction of Psyllium Seed Gum: 

The extraction of psyllium seed gum was carried out based on the procedure outlined by [13], with certain modifications. The 

seeds were immersed in distilled water at 40 °C for 30 minutes using a 50:1 (w/w) ratio. The mucilage was then separated using 

a centrifuge. To isolate the gum, the supernatant was combined with 99.9% ethanol at a 2:1 (v/v) ratio (ethanol:filtrate). The 

resulting precipitate was dried in an oven at 40 °C and stored in an airtight plastic container. 

 

Sensory Evaluation of Extracted Plant Gums: 

The gums derived from quince seeds, tamarind seeds, and psyllium seeds were assessed based on their color, aroma, taste, texture, 

and appearance, following the methodology described by [14]. 

 

Determination of Least Gelation Concentration  

The least gelation concentration was assessed following the method described by [15]. Solutions of gum powder were prepared 

at concentrations of 0.5%, 1.0%, 2.0%, and 3.0% by suspending the gum powder in distilled water. A fixed volume of each 

concentration was transferred into clean, dry test tubes and heated in a boiling water bath for one hour. After heating, the tubes 

were cooled under running tap water and then placed in an ice bath for one hour. The lowest concentration at which the gum 

solution formed a gel was recorded as the least gelation concentration. 

 

Estimation of Emulsion Ability: 

The emulsion ability was evaluated following the method described by [9] with some modifications. Samples weighing 0.8 and 

1 gram were mixed with 10 ml of corn oil. The mixture was then homogenized using an electric homogenizer at 7000 rpm for 3 

minutes. The emulsion ability was calculated using the following formula: 

  

 
Foam Capacity Measurement: 

The foam capacity was evaluated following the method described by [9], with slight modifications. The gum solution, prepared 

at concentrations of 0.8% and 1% using distilled water, was homogenized using a high-speed homogenizer at 7000 rpm for one 

minute. Afterward, the foam volume was measured at room temperature using a 100 ml graduated cylinder. Foam capacity was 

calculated using the formula: 
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Viscosity Measurement: 

The viscosity of the plant gums was measured using a Brookfield viscometer. Gum solutions were prepared by dissolving the 

gums in distilled water at various concentrations (0.5%, 1%, 1.5%, 2%, 2.5%, and 3%) and maintained at 25°C. Measurements 

were taken using Spindle numbers 5 and 10 for quince seed gum, tamarind seed gum, and psyllium seed gum, following the 

method described by [14]. 

 

Solubility of Gums in Water and Organic Solvents 

The solubility of quince, tamarind, and psyllium seed gums powders was visually assessed using various solvents (diethyl ethyl 

ether, Acetone, Ethanol, Chloroform), following the method described by [14]. 

 

Solubility Estimation: 

The solubility was determined following the method described by [16]. Initially, 0.1 g of the plant gums was placed into a pre-

weighed centrifuge tube. Then, 10 mL of distilled water was added to the sample. The tubes were incubated in a shaker incubator 

at 25°C, shaking at 240 rpm for 30 minutes. After that, the samples were heated in a boiling water bath for 10 minutes. Once 

cooled to 25°C, the tubes were centrifuged at 10,000 × g for 10 minutes. The supernatant was discarded, and the insoluble residue 

was washed with distilled water and centrifuged again at the same speed. The supernatant was removed once more, and the 

remaining insoluble material was dried at 60°C for 24 hours. 

 

Oil Holding Capacity (OHC) 

The oil holding capacity was measured following the method described by [17]. In brief, 0.2 g of gum powder was mixed with 

10 ml of various vegetable oils, including sunflower oil, corn oil, and olive oil. The mixture was thoroughly blended using a 

vortex mixer for one minute, then centrifuged at 2200 × g for 30 minutes. After discarding the supernatant, the oil-absorbed 

samples were weighed. The oil holding capacity was calculated as the grams of oil absorbed per gram of dry sample using the 

following formula: 

Oil Holding Capacity (g/ g) = (
Weight of sample with tube after oil absorption − Weight of tube

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑟𝑦 𝑠𝑎𝑚𝑝𝑙𝑒
) 

 

Water Holding Capacity (WHC) 

The water holding capacity was determined following the method described by [17]. In brief, 0.2 g of the sample was mixed with 

10 mL of distilled water using an electric stirrer for one minute. The mixture was then centrifuged at 2200 × g for 30 minutes. 

After discarding the supernatant, the wet sample was weighed. The water holding capacity was calculated as the grams of water 

retained per gram of the dry sample using the formula: 

 

Water Holding Capacity (g/g)= ( )
 

𝑤𝑒𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡− 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑟𝑦 𝑠𝑎𝑚𝑝𝑙𝑒

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑟𝑦 𝑠𝑎𝑚𝑝𝑙𝑒
 

 

Qualitative Detection of Active Chemical Compounds in Extracted Plant Gums: 

Chemical tests were performed to identify the active compounds present in the powdered extracted plant gums. These tests 

included the detection of anthraquinones, reducing sugars, phlobatannins, and cardiac glycosides as described by [18]. 

Additionally, steroids, saponins, phenolic compounds, tannins, and flavonoids were examined following the methods of [19]. 

Protein presence was also assessed according to [20].    

            

Statistical Analysis: 

The Statistical Analysis System- SAS [21], program was used to detect the effect of difference treatments in study parameters. 

Least significant difference-LSD (ANOVA: Completely randomized design-CRD) was used to significant compare between 

means in this study. 

 

RESULTS AND DISCUSSION 
Table 1 presents the sensory characteristics of the extracted plant gums. The quince seed gum stood out with a light creamy color, 

while the psyllium gum also showed a creamy hue. In contrast, the tamarind seed gum appeared light brown. All extracted gums 

were odorless and tasteless. The tamarind seed gum had a coarse, non-crystalline powder texture, unlike the quince and psyllium 

gums, which were finely powdered. The distinct qualities of quince seed gum and psyllium gum, being flavorless, odorless, and 

light creamy in color, make them suitable for various food and industrial applications where maintaining the original color and 

taste of the final product is important. [1] described tamarind seed gum as light brown with a noticeable odor and rough texture. 

The findings also align with those of [14], who noted that tamarind seed gum has a non-crystalline powder form, irregular shape, 

no odor, a distinct bitter taste, and brown color.  

  

Table (1): sensory characteristics of the extracted plant gums.  

Shape Texture Odor Taste Color Type Gum 

Spherical or 

nearly spherical 

Fine powder Odorless Tasteless Light creamy Quince seed gum 

Irregular Coarse, amorphous 

powder 

Odorless Tasteless Light brown Tamarind seed gum 

Irregular Smooth powder Odorless Tasteless Creamy psyllium seed gum 
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Assessment of Functional Properties of Extracted Plant Gums 

Table 2 illustrates the gelation properties of the extracted plant gums. These gums demonstrated varying abilities to form gels, 

with the minimum gelation concentrations for quince seed gum, Tamarind seed gum, and psyllium seed gum being 0.5%, 3%, 

and 1%, respectively. The concentrations at which the gels formed by quince seed and psyllium seed gums remained intact without 

breaking were 1% and 2%, respectively. However, the Tamarind seed gum did not produce a firm gel at these concentrations but 

exhibited a high viscosity. The gel from quince seed gum stood out due to its strong gel-forming ability compared to the other 

two gums, which could be attributed to its superior water-binding capacity and distinct chemical composition. At a 1% 

concentration, quince seed gum formed a firm, cohesive gel with a cylindrical disc shape and a light creamy color. This gelation 

is likely linked to the high capacity of the repeating monomers within its polymer structure to form gels, along with a greater 

degree of branching in its chemical structure, leading to the development of an efficient and dense three-dimensional network 

[22]. 

 

Table (2): Minimum Gelation concentrations of Extracted Plant Gums. 

Concentration which Gel 

Does Not Break (%)   

Minimum Gelation 

concentrations (%) 

Type of Gum 

1 0.5 Quince seed gum 

Not applicable 3 Tamarind seed gum 

2 1 psyllium seed gum 

 

 Table 3 shows the emulsification capacity of the extracted plant gums. The gums exhibited high emulsification abilities, with the 

highest emulsification observed for Tamarind seed gum at a 1% concentration, reaching 92.72%, while the lowest was for 

psyllium seed gum at the same concentration, recording 90.18%. The emulsification capacity of Tamarind seed gum at 1% was 

similar to the value reported by [9], who found it to be 92.4%. No significant differences were noted in emulsification values 

among quince seed gum, Tamarind seed gum, and psyllium seed gum at concentrations of 0.8% and 1%. According to [23], the 

stability of emulsions depends on particle size, surface tension, and storage duration. [9] observed that the emulsification capacity 

increases with the ratio of spray-dried Tamarind seed gum to oil volume. This is attributed to the rise in gum content, which 

increases the branched chains that absorb oil droplets, reducing surface tension. Quince seed gum, Tamarind seed gum, and 

psyllium seed gum are among the gums applied in food and pharmaceutical industries, showing a high emulsification rate of 

94.89% compared to other food emulsifiers [24]. 

 

[17] reported strong emulsification for garden cress seed gum, reaching 86%. The high emulsification capacity and stability may 

be attributed to the protein content in the extracted gums. The presence of hydrophobic proteins and hydrophilic carbohydrates 

contributes to the stability and emulsification properties of the gums due to their fat-attracting characteristics. Proteins are 

considered natural surfactants [25]. 

  

Table (3): emulsification capacity of the extracted plant gums. 

Concentrations 

Gum (%) 

Type of Gum 

Quince seed gum Tamarind seed gum psyllium seed gum L.S.D 

0.8 91.63 92.00 92.36 N.S.  4.09 

1 91.63 92.72 90.18 N.S.  4.88 

L.S.D. N.S.  3.87 N.S.  2.69 N.S.  3.58 --- 

N.S: not significantly 

  

Table 4 shows the foam capacity of the extracted plant gums. It was found that quince seed gum, Tamarind seed gum, and 

psyllium seed gum could all form foam at a 1% concentration. Among them, quince seed gum exhibited the highest foam capacity 

at 4.0%, compared to 1.2% and 0.4% for Tamarind and psyllium seed gums, respectively, with statistically significant differences 

at P < 0.05. The foam capacity of Tamarind seed gum was lower than the 3.70% reported by [9, 24] at the same concentration. 

also observed that increasing the concentration of Tamarind seed gum enhances foam capacity, which is linked to the gums 

flexible structure that reduces surface tension. This effect is attributed to the greater amount of gum migrating to the interface, 

forming viscous and flexible films that improve foam formation. Good foam properties are closely related to the elastic structure 

of the gel and depend on several factors, including the presence of additional compounds in the aqueous colloidal material, 

molecular weight, protein content, structure, and carbohydrates.  

 

Table (4): Foam Capacity of Extracted Plant Gums at 1% Concentration. 

 

 

 

 

 

 

 

 

 

Foam capacity (%)  Type of Gum 

a   4.0  Quince seed gum 

b    1.2   Tamarind seed gum 

c     0.4  psyllium seed gum 

L.S.D. *0.705 

( *P≤0.05.) 
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Viscosity Estimation 

Table 5 illustrates the relationship between the concentration of extracted plant gums and their viscosity at room temperature. 

The viscosity values for quince seed gum were (4.6, 4.8, 5.8, 6.3, 10.3, 10.8) centipoise, for Tamarind seed gum (3.9, 5.1, 6.2, 

8.1, 18.1, 20.8) centipoise, and for camelthorn seed gum (4.9, 6.4, 7.5, 10.7, 12.9, 15.8) centipoise, corresponding to 

concentrations of 0.5%, 1%, 1.5%, 2.5%, and 3%, respectively, at 25 °C. It was observed that viscosity increased proportionally 

with gum concentration, with statistically significant differences at P < 0.05. [26] reported a viscosity of 38.53 centipoise for 

Tamarind seed gum at 1% concentration. The highest viscosities recorded at 3% concentration were 10.8, 20.8, and 15.8 

centipoise for quince, Tamarind, and psyllium seed gums, respectively, while the lowest viscosities at 0.5% concentration were 

4.6, 3.9, and 4.9 centipoise in the same order. Viscosity differences at 0.5% concentration were not statistically significant (P < 

0.05), whereas significant differences (P < 0.05) appeared at higher concentrations (1%, 1.5%, 2%, 2.5%, and 3%). An increase 

in gum concentration was consistently linked to higher viscosity values. This effect can be attributed to the high molecular weights 

of the extracted gums, as well as their porous structures, which promote liquid absorption and provide a large surface area 

facilitating dissolution [7]. 

 

Furthermore, [27] noted that gum viscosity decreases with rising temperature and increased ionic strength of the gum solution, 

which reduces apparent viscosity. 

  

Table (5): Relationship between the concentration of extracted plant gums and their viscosity (centipoise) at 25 C. 

L.S.D psyllium 

seed gum 

Tamarind 

seed gum 

Quince 

seed gum 

Concentration 

(%) 

1.17 N.S. 4.9 

D     a 

3.9 

C     a 

4.6 

B     a 

0.5 

1.37 * 6.4 

CD     a 

5.1 

BC     ab 

4.8 

B     b 

1 

1.51 * 7.5 

CD     a 

6.2 

BC     ab 

5.8 

B     b 

1.5 

2.07 * 10.7 

BC     a 

8.1 

B     ab 

6.3 

B     b 

2 

2.89 * 12.9 

AB     b 

18.1 

A     a 

10.3 

A     b 

2.5 

3.22 * 15.8 

A     b 

20.8 

A     a 

10.8 

A     c 

3 

--- 4.06 * 4.18 * 2.52 * L.S.D 

( *P≤0.05.) 

  

Solubility in Water and Some Organic Solvents 

Table 6 shows the solubility of the extracted plant gums in water and various organic solvents. The results indicate that both 

carom seed gum and quince seed gum dissolved completely in hot distilled water at 80°C, forming a true solution. In contrast, 

tamarind seed gum was only partially soluble at the same temperature. Neither carom seed gum nor tamarind seed gum dissolved 

in cold distilled water at 4°C, while quince seed gum exhibited partial solubility under these conditions. All extracted plant gums 

were insoluble in the tested organic solvents, which included diethyl ether, acetone, ethanol, and chloroform. These findings align 

with those reported by [28], who observed that Babool and Karaya gums were insoluble in several organic solvents such as 

ethanol, acetone, and chloroform. Similarly, [14] found that tamarind seed gum gel was partially soluble in distilled water, soluble 

in hydrochloric acid, and insoluble in ethanol, acetone, and methanol. 

  

Table (6): Solubility in Water and Some Organic Solvents. 

psyllium seed gum Tamarind seed gum Quince seed gum Solubility 

Completely soluble (true 

solution) 

Partially soluble Completely soluble (true 

solution) 

Hot distilled water (80 C) 

Insoluble Insoluble Partially soluble Cold distilled water (4 C) 

Insoluble Insoluble Insoluble Diethyl ether 

Insoluble Insoluble Insoluble  Acetone 

Insoluble Insoluble Insoluble Ethanol 

Insoluble Insoluble Insoluble Chloroform 

 

Solubility Estimation: 

Table 7 illustrates the percentage solubility of the extracted plant gums. The results show that quince seed gum exhibited the 

lowest solubility at 80%, in contrast to tamarind and psyllium seed gums, both of which showed higher solubility levels of 90%. 

These differences were statistically significant at P < 0.05. Among the tested gums, quince seed gum produced the clearest 

solution. 

 

Moreover, the solubility of tamarind and psyllium seed gums was higher than that reported by [29] for flaxseed gum extracted by 

various methods, which recorded solubility values of 70.1% and 70.4%, respectively.  
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These variations may be attributed to the significant influence of drying processes on the monosaccharide composition within the 

main and side chains of the gum’s molecular structure. Furthermore, the linear configuration of polymer chains being less soluble 

than branched onesand the presence of branching points, galactose units, and ionic groups within the polymer may contribute to 

the observed high solubility [30]. 

 

Table (7): Solubility Percentage of the Extracted Plant Gums. 

 

 

 

 

 

 

 

 

Oil Holding Capacity 

Table 8 presents the oil holding capacity of the extracted plant gums, showing variation depending on both the type of gum and 

the kind of oil used. Quince seed gum demonstrated a greater ability to retain oil compared to tamarind and psyllium seed gums 

across all tested oils. This may be attributed to differences in gum polarity, as tamarind and psyllium gums are more polar than 

quince gum [24]. Quince seed gum exhibited the highest oil retention with olive oil (3.732 g/g), followed by corn oil (3.47 g/g) 

and sunflower oil (3.158 g/g). In contrast, psyllium seed gum showed its highest oil affinity with corn oil (4.176 g/g), then olive 

oil (3.58 g/g), and sunflower oil (2.542 g/g). Tamarind seed gum retained sunflower oil the most (2.19 g/g), followed by olive oil 

(1.63 g/g) and corn oil (1.014 g/g). Statistically significant differences (P<0.05) were observed among the gums' oil binding 

capacities for the various oils. Oil retention is considered one of the most important functional properties of hydrocolloids, 

reflecting their ability to absorb and retain oils. This is likely due to enhanced interaction between non-polar regions of the oil 

and the hydrophobic hydrocarbon chains in the gums, which become more accessible with increased molecular mobility [24]. 

The presence of non-polar molecules in seed gums likely contributes to oil entrapment, helping prevent fat and flavor loss during 

food processing [25]. 

  

Table (8): oil holding capacity of extracted plant gums. 

L.S.D. Oil holding capacity (g oil/ g  gum powder )  

Type of Gum Olive Oil Corn Oil Sunflower Oil 

0.696 

N.S. 

3.732 

A     a 

3.47 

A     a 

3.158 

A     a 
Quince seed 

gum 

0.714 * 1.63 

B     ab 

1.014 

B     b 

2.19 

B     a 
Tamarind 

seed gum 

1.49 * 3.58 

A     ab 

4.176 

A     a 

2.542 

AB     b 
psyllium seed 

gum 

--- 1.207 * 1.246 * 0.679 * L.S.D. 

( *P≤0.05.) 

  

Water Holding Capacity (WHC) a crucial property in food technology, affecting stability, productivity, texture, and sensory 

evaluation. WHC refers to the amount of water that a hydrated sample can retain and absorb after being subjected to an external 

force [9]. Table 9 shows the WHC of extracted plant gums, highlighting that quince seed gum demonstrated a notably high water 

holding capacity of 91.24 g water per gram of gum powder. This value was significantly greater (P < 0.05) than those of Tamarind 

and psyllium seed gums, which were 14.16 and 34.56 g water/g gum powder, respectively. Differences in water retention ability 

can be attributed to variations in the chemical composition of the extracted gums as well as the extraction methods used. Factors 

such as gum purity, protein and fiber content, and cultivation conditions also influence WHC. WHC varies based on several 

factors, including the balance between hydrophilic and hydrophobic amino acids within protein molecules, as well as the 

proportions of fats and carbohydrates bound to proteins. The ability to retain water is also linked to the presence of insoluble non-

cellulosic polysaccharides (CWPs) in the plant cell wall [30]. [17] found that garden cress seed gum has a WHC of 34 g water/g 

gum powder. The high water retention ability of gums is mainly due to hydroxyl groups and protein content in their structure.   

 

Table (9) Water Holding Capacity of Extracted Plant Gums. 

Water Holding 

Capacity (g water/ g  

gum powder ) 

Type of Gum 

91.24 a Quince seed gum 

14.16 c Tamarind seed gum 

34.56 b psyllium seed gum 

13.902 * L.S.D. 

( *P≤0.05.) 

 

 

 

Solubility (%) Type of Gum 

  80b Quince seed gum 

90a Tamarind seed gum 

90a psyllium seed gum 

*5.922 L.S.D. 

.(P≤0.05)* 
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Qualitative Detection of Active Chemical Compounds in Extracted Plant Gums 

Table 10 presents the qualitative analysis of active chemical compounds found in the extracted plant gums. Positive results were 

observed for all gums when tested for proteins and reducing sugars. Steroids tested positive in quince seed gum and psyllium 

seed gum, whereas Tamarind seed gum showed a negative result. Tannins were detected in Tamarind seed gum and psyllium 

seed gum, indicating their presence, while quince seed gum was free of tannins. Negative results were recorded for 

anthraquinones, phlobatannins, saponins, phenolic compounds, cardiac glycosides, flavonoids, and alkaloids, indicating their 

absence in the tested gums. Similarly, [2] reported the absence of active compounds in basil seed gum, confirming its purity. [26] 

also found Tamarind seed gum to lack alkaloids, tannins, and proteins, but to contain carbohydrates. Phytochemicals are naturally 

occurring chemical compounds found in plants that possess various medicinal uses. They play a crucial role in combating a range 

of diseases such as asthma, arthritis, cancer, and more. Unlike synthetic pharmaceutical chemicals, these plant-based compounds 

do not cause side effects in humans and can be regarded as beneficial medicines [20]. However, their functions extend beyond 

the basic cellular needs, as they contribute to the overall survival of the plant. Many of these compounds act as natural pesticides 

and can also provide natural colors or scents that serve as signals in interactions with other living organisms. Additionally, some 

phytochemicals exhibit pharmacological effects [31].   

 

Table (10) Qualitative Detection of Active Chemical Compounds in Extracted Plant Gums 

psyllium 

seed gum 

Tamarind 

seed gum 

Quince 

seed gum 

Test Type 

- - - Anthraquinone 

(Borntrager s test) 

- - - Phlobatannins 

+ + + Reducing Sugar (Fehling 

s test ) 

+ - + Steroids (Salkowski s 

test) 

- - - Saponins test 

- - - Phenolics test 

+ + - Tannins test 

- - - Cardiac glycosides 

(Keller-Killani test ) 

- - - Flavonoids test 

- - - Alkaloids test 

+ + + protein test 

  

CONCLUSIONS 
The plant gums extracted from quince seeds, Tamarind seeds, and psyllium seeds exhibited favorable sensory characteristics, 

being tasteless, odorless, and having an acceptable color. These qualities make them suitable for various pharmaceutical and food 

applications. Additionally, they showed functional properties such as water and oil retention capacity, viscosity, and swelling 

ability, along with containing certain bioactive chemical compounds with biological efficacy. 
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