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Table 1- Chemical composition of Commiphora wightii gum in comparison with two other exudate gums [22]

Chemical composition (%) Commiphora wightii Zedo gum Arabic gum
gum
Moisture 3.81+0.80 8.5-12.2 5-10
Ash 4.35+0.01 1.3-2.59 1.81-5
Protein 8.15+0.01 0.2-0.7 0.95-10
Fat 7.16+0.23 Trace 0-0.37
Total carbohydrate 61.10+£2.10 87-89 65-89
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Table 2- Elements of Commiphora wightii gum in comparison with two other exudate gums [22]

Elements (%) Commiphora wigihti gum Zedo gum Arabic gum
Al 1.78 - -
Ca 37.36 74.11 0.7
Fe 1.02 0.1 0.001
K 12.99 17.94 0.95
Mg 8.93 7.73 0.2
Na 25.18 0.1 0.01
S 10.56 - -
Sr 0.20 - -
7n 0.97 0.02 -
Ti 0.12 - -
Mn 0.41 - -
Ba 0.04 - -
Cu 0.04 - -
B 0.37 - -
Li - - -
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Fig. 1- Commiphora wightii gum solubility at different temperatures
Different letters show significant differences between samples (p < 0.05)
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Fig. 2- Foaming properties of Commiphora wightii gum
Different letters show significant differences between samples in each test (p < 0.05)
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Fig. 3. Emulsion activity and emulsion stability against temperature of Commiphora wightii gum
Different letters show significant differences between samples in each test (p < 0.05)
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Table 3. Emulsion stability of Commiphora wightii gum during time

Concentration (%)

Time (weak) 05 I

1.5 2 3

First 29.55+2.20° 16.55+4.50%

42

19.77£4.50%¢  24.66+2.30°  19.77+4.50°4
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Second 26.22+0.80* 13.33+0.00¢
Third 26.22+0.80% 13.33+0.00¢
Fourth 26.22+0.80% 13.33+0.00¢

16.55+4.50%
16.55+4.50%
16.55+4.50%

19.77+4.500<¢
19.77+4.50°
19.77+4.50°

24.66+2.307%°
24.66+2.30%°
24.66+2.30%°

Different letters show significant differences between all samples (p < 0.05)
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Fig. 7. HPLC analysis of Commiphora wightii gum
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ARTICLE INFO ABSTRACT

Mukul gum is an oleo-gum-resin secreted after scratching the bark
of Commiphora wightii. This study aims to investigate the physicochemical

Article History: and functional properties of mukul gum. The functional and physicochemical
Received:2024/7/26 properties of the gum, including protein content, total carbohydrates, color,

solution viscosity, zeta potential, solubility, water absorption capacity, oil
Accepted:2025/3/12 absorption capacity, foaming ability, and emulsifying properties, were

evaluated. The chemical structure of the gum was analyzed using infrared
spectroscopy (FTIR), high-performance liquid chromatography (HPLC), and
Keywords: one-dimensional nuclear magnetic resonance (NMR) spectroscopy. The
protein content of the gum was determined to be 8.15%, while its

Emulsion; carbohydrate content was found to be 61.09%. The viscosity analysis of the
Foaming ability; gum solution indicated a shear-thinning behavior. The extracted gum

exhibited a zeta potential of -26 mV. The gum’s solubility was investigated
Solubility; at 30, 60, and 90 °C. The WAC value was 3.78 g of water in one gram of

gum. The gum’s ability to form a foam was 87.03% and the foam stability
was calculated to be 65.83%. Likewise, the OAC value for the extracted gum
was 2.33 g of oil in one gram of gum. Further analyses confirmed the gum’s
acceptable emulsifying capacity in concentrations of 0.5, 1, 1.5, 2, and 3%,
as well as its relatively high thermal stability. Structural analyses indicated
the presence of sugars (e.g., arabinose, rhamnose, fructose, glucuronic acid,
and galacturonic acid) in the gum. In addition, FTIR results confirmed the

Functional properties

10.22034/FSCT.22.163.31.

*Corresponding Author E- presence of hydroxyl groups and, particularly, the presence of glucuronic
acid, galacturonic acid, carboxylic acids, sugar alcohols, and glycosidic
shekarchizadeh@iut.ac.ir groups in the profile of the gum’s compounds. Ultimately, HPLC analyses

of the monosaccharide profile demonstrated a high content of glucose (as a
hexose) and some concentrations of mannose and rhamnose.
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