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Fig 1 The effect of heating process from 90 to 20°C
on the elastic modulus of different ratios of LSPI-
LPSG mixed gel (rate of 1 °C/min and holding for

20 minutes, 1 Hz, strain 0.5%).
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Fig 3 Frequency sweep test for different ratios of
LSPI-LPSG mixed gel (20 °C, strain 0.5%).
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Fig 4 Frequency sweep Test for 10:0.2 mixed gel
ratio of LSPI-LPSG (20 °C, Strain 0.5%).
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Fig 2 The effect of cooling process from 90 to
20°C on the elastic modulus of different ratios of
LSPI-LPSG mixed gel (rate of 1 °C/min and
holding for 20 minutes, 1 Hz, strain 0.5%).
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Fig 6 ATR-FTIR spectra of LSPI and LPSG

(a):LSPI, (b): LPSG

bl cilises gl cs gl » ATR/FTIR gla il
=l 3 St w4l reo — b 55 danl IS
T T I B e VO NS RPN A
L3l OLES VIF0 €M spum s 1y asieie Ky b bl
il e el bl 4 res 025381 L S sk 4 S
ot 0303 Tl iyl b oS S sla 0y 5 4 S
s V80 em’ BT Gl asb ol s s [82] ses
Gk O e S gl e Gl S s e 0l b

&ééﬁq\y&wbwle:hcjwﬂjﬂb&mf

St aagdd s pao 5 8 dsnl U5 e Sl
3 S b pamen b odls ) BL e e o [YE]
SV Sy 4l [0] s o b 1) (5l 2 S
Ohe B el (S asins 53 ot 85 sl U5 e
éﬁ;w,\smws&;uﬁ@g&u;ﬁth 5
ol LIV Al e 5 S A s B s ey oS L
ol asdllas s eslinal 550 sltie 31 SV slie ul 3
elmil sl bl &8 &S e a5 (0 JS8) el (0/0)
O g R g O A TR
Gt SaVl Sy ¢ adke Sl 4 e S

el odss § 55 S VL alie G a0 b gloes

100

G', G" (Pa)

—-G'
—©-G"

01

001 0.1 L stain %) 10 100 1000

Fig. 5. Strain sweep test for confirmation of linear
viscoelastic region for LSPI-LPSG mixed gel in a
10:0.2 ratio (20 °C, 1 Hz).

ﬁd.w bé.:.b-*-“

(ATR/FTIR)
axb o J5 I s e s Aol 8 0ol Cib
Sy (VIS8 ws o BBl sles s Nor—gers cm’
e e el s s sl S 4 bae Shol

0L 1 (C=0 225 Jlog) T el b o el

»A ol

3 0L 51 AU (SOl Ol SUs amS 3 oS das
GeSE Sy el [E0 ] Bl e b8, D
IS5 5 8 4l Jele Sle 53 S50 gl a
s bl 5B s e Ghdes sk
Ay o Ol ) JsS0se o SO0k sk S5

ST gl 51kl s VorV em™ Sy cpman [£1]


http://dx.doi.org/10.29252/fsct.16.96.175
https://fsct.modares.ac.ir/article-7-19980-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-15 ]

[ DOI: 10.29252/fsct.16.96.175 ]

\Y"\/\ g_f“‘@" g\-\ 092 A'\ ﬁ)LQ.s:'

DOI 10.29252/fsct.16.11.14

Gl b 5 o5l

d}‘)IC’bM;&C)@&_wSJﬁL e s 5B OLE
‘d}‘j J"l/" dL’Li o b J5 byl Sl e S

e Sy | G 4 p

@l:..a -¢

[1] E. Dickinson, Emulsion gels: The
structuring of soft solids with protein-
stabilized oil droplets, Food Hydrocoll. 28
(2012) 224-241.

[2] V.B. Tolstoguzov, Functional properties of
food proteins and role of protein-
polysaccharide interaction, Food Hydrocoll.
4 (1991) 429-468.

[3] M.-E. Bertrand, S.L. Turgeon, Improved
gelling properties of whey protein isolate by
addition of xanthan gum, Food Hydrocoll. 21
(2007) 159-166.

[4] M.M.O. Eleya, X.J. Leng, S.L. Turgeon,
Shear effects on the rheology of JB-
lactoglobulin/B-carrageenan  mixed  gels,
Food Hydrocoll. 20 (2006) 946-951.

[5] M.M.O. Eleya, S.L. Turgeon, Rheology of
k-carrageenan and f-lactoglobulin  mixed
gels, Food Hydrocoll. 14 (2000) 29—40.

[6] J.-H. Zhu, X.-Q. Yang, I. Ahmad, L. Li,
X.-Y. Wang, C. Liu, Rheological properties
of «-carrageenan and soybean glycinin
mixed gels, Food Res. Int. 41 (2008) 219—
228.

[7] A. Rafe, S.M.A. Razavi, R. Farhoosh,
Rheology and microstructure of basil seed
gum and B-lactoglobulin mixed gels, Food
Hydrocoll. 30 (2013) 134-142.

[8] D. Oakenfull, E. Miyoshi, K. Nishinari, A.
Scott, Rheological and thermal properties of
milk gels formed with «-carrageenan. I.
Sodium caseinate, Food Hydrocoll. 13
(1999) 525-533.

[9] L.T. Cain, F. W., Jones, M. G., Norton,
Spread. European Patent, 87 200394 2, 1987.

[10] V.B. Tolstoguzov, R. Vincent, Low fat
food ingredients, Eur. Pat. (1997) 7.

[11] L. Piculell, B. Lindman, Association and
segregation in aqueous polymer/polymer,
polymer/surfactant, and surfactant/surfactant
mixtures: similarities and differences, Adv.
Colloid Interface Sci. 41 (1992) 149-178.

[12] V.J. Morris, Multicomponent gels, Gums
Stabilisers Food Ind. 3 (1986) €99.

[13] E.E. Braudo, A.M. Gotlieb, I1.G. Plashina,
V.B. Tolstoguzov, Protein-containing
multicomponent gels, Mol. Nutr. Food Res.

AN

S ayls 2y YYVA cm’ Sede oy astie sl S

s e ol O gl JS05e 531, 0-H Soss

% Transmission

‘ =200 srrseeeee 10:01 = =0501 =+ =02:01 ===== 01.02

650 1320 1990 2660 3330 4000
Wavenumber (cm)

Fig 7 ATR-FTIR spectra of LSPI-LPSG mixed gel
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In this research, the gelation and interaction between Lepidium perfoliatum seed gum (LPSG) and
Lathyrus sativa protein isolate (LSPI) were determined using dynamic rheology. Sequence of
experimental sweeps of time-temperature, frequency, and strain were applied for the mixtures of LSPI
(10%) and LPSG (0, 0.2, 0.4 and 0.6%). Rheological behavior of protein isolate was found to be
different from that of LPSG and gelling point was raised during the heating period. By increasing
LSPI concentration, storage and loss moduli were increased and gel point was determined at about 90
°C, which was dependent of concentration and occurred during cooling period. Upon heating-cooling
process, mixed gels showed a biphasic profile: the first phase, characterized by a sharp increase in the
storage modulus where protein gelling occurred and the second phase showing an increase in the
storage modulus, corresponded to the build-up of a LPSG network. The results of the strain sweep test
for mixing gels at the end of the temperature sweep test supported the above hypothesis. In addition,
FTIR of mixed gel showed a bicontinuous network in which LPSG dispersed in LSPI continuous
phase.
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