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1. Fourier transform infrared spectroscopy

Ly

S 9, sl a9 9031 —0-8-Y

Aol i e /0 Sgsl bl Ol (683l
(o= = (538) Aosn 200 2 oo 0 /0w Lale SO ) 540 5
£) 3 F 53 psldte 03 pen 4z 0 51 S 03533l ja
293 55 4 V0 Ode 4 Ogmibn s (B8 Sl a
54 26 Jsloes 51 e /80 Sk mle S Y
Ol g Jsoms 2ds Koo 80 0 e 5 A3 Jime Slejl
Al 53 Sysl B s Vs s V6 5 PH =) il
3o A3 S esspl O & (Ve oo VO) i) 5
Lol opplom 5o adBs Vo s s ad 05 5 5005
Vo e w0l ey 5 23S 158l S sl ax s Ve gles
aalsl 3 s (M b Jame 53 55 O 03 4dds
s Bl 4 b o WSapder M s Se A
aiB> Ve ol 3l e A e pen WSO o5 LA e 4w Lad g
s i el 0T e b s e Sl
Dol s a8 L ys 5lllkul Olge 4 Aol S5, 55VE
A, g SIS 5 6T g

Sl 558 65 g odd palls @l 51 2 e )
4=y Voo s cele A ce w0 Y5 YO (TFA) el
e Sl el boedel Gy Jgame A3 s
O3t 5 o585 Ja g ol G1 2y Gillee 5 Dlhdas
Jsloee 0353530 b 035 akzwl a3 ] s Ll (VaeY)
S w5 (K 4w K ez S L) Acy0-Pyridine
Sl Jsls €L?dl RO+ WPESST L ESTRGAWE B
8l 03533l 51 e s edd S 0555 S8 Sl eslizal
Agilent, Japan, Tokoyo, ) GC-MS o&xs 4 ol
HP  oslisal 3,50 0w 58 Goyp (Technology
oA WY s b5 055 20 e diS Jam 38 5 5923
Gles g 318 Bl s YA Gos 5 adyl gl oy aids
Lo azdls &5 58 Sl a0 s akds ¥ e 4 O gt
SIS Al s Yo B aids poar Vs e b e
Ll ol sl s agds V0 e 4y Ly a5l
LSy o cib 5 basjlilinl bl Sy slubs
2l Sl e a3 T e gl V] W S ol
sl 5 k15 sl GesYE SIS glas st
A eslanl


http://dx.doi.org/10.29252/fsct.16.95.4
https://fsct.modares.ac.ir/article-7-27088-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-07 ]

[ DOI: 10.29252/fsct.16.95.4 ]

\Y"\/\ s> c\-\ 092 AOnJLQ.\i

DOI 10.29252/fsct.16.10.04

W e 5 o5l

G asl S 3 hlsl s cele YE
oS Slas wb sl plil b bao sed gol SV Sy s
Sles 3 8 et oS (Sl am s Yo gles s (S5 89)
SIS ki Cr s oedd a8 a5l eslanal b« gel
Lilos ST K L bt gas el b dee Sl s e
03 e 55 Oge3l LA el (ows ol sga)
Sl Kl v/ Ve s wals 5 5 3oa ) ool LS8
ITF YT 0 ol O g sl Sl s0d s

SaaVl 5 55y Sk, oS Oly & e S5 005l
S als s el Sl (S ek b el seed ol
390 38 Sle ax s Yoo gles 5 5 ) Ve glasl
ot aml prne 5 Ose3l & e S L3S 3 s
s el s kel 535 Sl /) ol i
w3 gladsde [YF XY s S dlesl e L8 3 0 e
35l S 38 E s s 3B Al 5 8
o OBl ey 5l SVl Sy Sl b bl
i oslinl e 50T s g

bl s 5 450 Y

B s bl s G b Sl Gobel o 5 42
2 oSl Gy 4 boSibe amlie 5 dslas Sl o
s iledde lp 288 S Ao s 0 bl o
Matlab (2015a) sl abs e slal sl pr 3l e
Ly lajlsgei 5 A3 eslizul Slide Write 5 SPSS 22
A v, Excel 2013

Cow "9@\5—“

stlond 5 b Dl g -
B LU Lsad s KL pes plend S5 Slo s

el 0 1Y sl s Ka 055 bl O

05 G SSE bl olSaus (58 o3l (slus Al
LY ] el
8 geed sl (55l Y0¥
A3 Se 4 Yo X G s eld ag b0 sl ol
Mo s ez 250 M VU 85, Y B LUl 50 il
sl Vodlaly Gl O el (OILL 5 S (5 Sl e
NS
() adaly)

Osmd 3ol 1L = (2l Osmnd ol @l a5l G sl ) X Vo0
O gemd 381 O o Sl (g —E-0-Y
Fass S eslial b o g ol bl (S35 Sls sat
wrps el s amio — by S anda 4 s 05000
sy S Sl amys Yoo gl s s Ve 8T s
2GS sl YE Gl e e o S 5 ey
St ) 4 s L S 3 el 35 b
Dol Slaesls ( (Su3 555 S, o sk 4 (0o 5ol
( aal) (S i e b (G 6 -2 o )
D5 ME S 5 s Pl bl sl as 55l
O i K Ton Y el s i S 1S e
oL e, Lasls 5 (Pas®) o8 s (PR) b
DAT el S - Lo a Jte

=k (y) ™ +Ton (Y b))

oYl Ks s Slo g (5 S5l LI —0-0-Y

A0 o] gal
oy S eslial b lad e ol SaVI S s Do st
oM ekl J S L s amiom b e ankia 4 e

‘)lﬁj})}udw}ﬂ\]&'QA.‘.B;‘)‘JBL;.A)JJ})}AJQJJ

e sty 53 GOMES Sl e 5 4 oS S3 i, 4

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 %1063,? 9.04£0.12°  841£0.11°  72.980.14"  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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Table 4 The particle size of emulsions of Balangu and PF-Balangu at 0.3% w/w
Particle size parameters

Emulsion
(pm)
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) .
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Parameters Balangu PF- Balangu
Tou (Pa) 2.92+0.42° 2.3+0.03°
ky (Pa.s") 1.29+0.12% 1.49+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 &, yg) in the linear viscoelastic
range, yield stress at the limit of the LVE range (ty), and flow-point stress (t5); corresponding modulus
Gf: G' = G") (stress sweep tests, /=1 Hz, 20 'C)*.

Gl G”
Emulsion (ve) (Pa)  (iyve) (Pa) Tandpvg Ty(Pa) 1(Pa) G (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) 1" (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° 7.52+0.39° 4.8240.53"  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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gum and evaluation of its physicochemical and emulsifying
properties
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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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