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1. Fourier transform infrared spectroscopy
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Table 1 Yield and chemical composition of Balangu and PF-Balangu (d.b.%)*.

Treatments Yield Moisture Ash Protein Total sugar Uronic acid
Balangu  19.95+0.12 %10633 0.04£0.12° 8410.11°  72.98:0.14°  15.16:0.34°
PF- Balangu - 9.20+0.12* 8.72+0.12*  0.41£0.23°  72.35+0.31° 15.01+0.42°

“Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Table 2 Monosaccharide composition of Balangu and PF- Balangu (d.b.%)*.

Treatments Glucose Galactose Arabinose Xylose Rhamnose
Balangu 3.93+0.51* 28.31+0.42° 25.64+0.35° 1.49+0.03" 1.24+0.04°
PF- Balangu 3.27+0.09% 27.48+0.15° 26.35+0.26° 1.51+0.61° 1.25+0.17°

“Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Table 3 Molecular Weight of Balangu and
PF- Balangu

Treatments Molecular Weight

Balangu 3120+72°
PF- Balangu 3360+42°

“Means in a column followed by the different
superscripts are significantly different at P <0.05
by Duncan test.
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Fig 1 FTIR spectra of Balangu and PF-Balangu
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Table 4 The particle size of emulsions of Balangu and PF-Balangu at 0.3% w/w
Particle size parameters

Emulsion
(um)
PF- Balangu Balangu
11.23+£0.24° 5.12£0.17° MD (um)
0.41 0.23 SD (-)
" Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Table 5 Steady shear rheological parameters of Balangu and PF- Balangu emulsions determined by
Herschel-Bulkley model (20 °C) .

b Osed ol S35 555 laesls 3515 51 Jol s bl
et el edd S0 I 5o S J s Jobe
e 535 0 sy b S Lioe Jae RY) s
S ol Cows +/8 51 28 RMSE) Sl o 55k 5

Parameters Balangu PF- Balangu
Tou (Pa) 2.92+0.42° 2.3+0.03°
ky (Pa.s") 1.29+0.12° 1.494+0.03*

ny 0.35+0.03* 0.36+0.03*
R 0.994 0.998
RMSE 0.375 0.189

" Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Table 6 Linear viscoelastic (LVE) parameters of Balangu and PF- Balangu emulsions (storage
modulus G' (LVE); loss modulus G" (LVE); loss tangent value (Tan d.vg) in the linear viscoelastic
range, yield stress at the limit of the LVE range (ty), and flow-point stress (t7); corresponding modulus
Gf: G' = G") (stress sweep tests, /=1 Hz, 20 ‘C)*.

G' G"
Emulsion (LVE ) (Pa) (LVE ) (Pa) TanﬁLVE Ty(Pa) T((Pa) Gf (Pa)
Balangu 24.52+0.24"  8.36+0.29° 0.26+0.01° 1.45+0.48"  2.82+0.22° 6.48+0.18"

PF- Balangu 22.19+0.35" 7.74+0.34° 0.25+0.03" 1.38+0.06°  2.38+0.14° 6.04+0.08"

"Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Table 7 Storage modulus (G'), loss modulus (G") and Complex viscosity (n*) of Balangu and PF-
Balangu emulsions determined by frequency sweep test at f=1 Hz and 20 "C".

Emulsion G'(Pa) G'"'(Pa) n* (Pa.s) Tan 6 slope of n*
Balangu 34.28+0.52° 12.38+0.63" 5.31x0.07°  0.29+£0.03° -0.93+ 0.03°
PF- Balangu 18.38+1.14° 7.5240.39 4.82+0.53"  0.24+0.06 -0.99+ 0.07°

“Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Table 8 Power-law parameters calculated for the storage and loss moduli of Balangu and PF-Balangu
emulsions (frequency sweep test (t = 0.1 Pa, 20 °C)*,

Emulsion G =an’ G"=co’
b R? RMSE d R? RMSE
Balangu 0.06+0.02° 0.974 0.439 0.19+0.02*  0.996 0.283
PF- Balangu  0.05+0.03"  0.991 0.326 0.25+0.05*  0.989 0.193

" Means in a column followed by the different superscripts are significantly different at P < 0.05 by Duncan test.
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Gums are long chain polysaccharides components with high molecular weight wildly used in the food
and many other industries as stabilizer, texture modifier, gelling agent, thickener and emulsifier. The
aim of this study was to investigation evaluation of physicochemical and emulsifying properties of
protein-free balangu seed (Lallemantia royleana) gum. The results showed, balangu and protein-free
balangu were obtained from molecular weight 3120 and 3360 kDa, respectively. Major functional
groups were identified from FTIR spectrum of balangu and protein-free balangu, include O-H, C-H,
C=0, -COO-, and C-O-C. The results of GC-MS showed that the major monosaccharides specified in
Glucose, Galactose, Arabinose, Xylose and Rhamnose. According to the rheological protein-free
balangu had the lowest protein content and this led to formation of large oil droplet size and lower
emulsion stability. The parameters of Herschel-Bulkley model were showed, the values of coefficients
of determinations (R*) were near to 1 and Root Mean Square Error (RMSE) values were lower than
0.4, which indicate the suitability of this model to describe the flow behaviour of samples. Moreover
all emulsions represented flow behaviour index values less than 1, which reveals shear thinning
behaviour of emulsions, but no significant difference was found between emulsions (p>0.05). On
amplitude sweep test, the storage modulus values were greater than loss modulus values in all
emulsions, which indicates their elastic behaviour. On frequency sweep test, the storage modulus
values were greater than loss modulus values in all emulsions, which confirmed solid like behavior.
The indices of power law’s storage modulus balangu and protein-free balangu emulsions had near to
zero which reflect high elastic behaviour of emulsion.

Keywords: Balangu seed, Protein-free, Viscoelastic, FTIR «GC-MS.
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