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Table 1. The mean scores in sensory evaluations for different formulations of flixweed drink

S S O g s b

Overall S (s - * = Formulation of
vera Mouth feel Fluidity Flavor Odor Color ormu atlor} N
acceptance flixweed drink

VR

7.68+138%  781+1.64% 793+1.61° 7.12+221° 787+1.52%®  8.12+1.55™ A .

10% S
o NSS4

8.00+1.22% 7754130 7.43+1.11° 787+064° 8.68+122° 9.00+1.51° e
9% S, 1% GS
o Y LSS A

8.68+1.03°  8.18+0.84°  8.00+1.16* 7.93+1.74° 871+1.11°  8.75+0.88™ e
8% S, 2% GS
YA PR EYAY

859+126% 825+128" 837+127° 825+146° 837+2.04® 743+129™ TS
7% S, 3% GS
YA RS

8.18+1.68" 7.81+125" 8.06+1.08° 825+1.46° 825+158%  7.12+145% e
6% S, 4% GS
i 10 S50

746+1.74°  793+147° 825+158" 781+1.77° 6.84+1.83° 631+148°¢ e

5%S,5%GS

ol (P O.OS)M)JacJM); Sulspme Mt sdins OLES Cosline o L O gz o sl

Values with different letters within each column are significantly different (p<0.05)

'S Sugar, GS: Grape Syrup
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Table 2. The mean values for brix and pH of functional flixweed drink samples

S O g s 3

pH Brix '
Formulation of flixweed drink
) [POA SRR A4
5.36+0.00 9.00 £0.00° TS
6%S, 4 %GS
olsly e/
5.52+0.00° 9.20+0.00" o=
0.1%X
) S EWARYAL
5.58£0.00° 9.50+0.00" o=
02%X
, Bty T
5.57+0.00° 9.60 +0.00° o=
03 %X
. SSPS 7.1
5.56£0.00° 10.00 4 0.00 ®
1 % SSPS
SSPS 7 ¥
5.58£0.00° 11.20 4 0.00 *
2% SSPS
. SSPS 7 v
5.59+0.00° 12.80 4 0.00 *
3 % SSPS

sl P2/ 0) ,\.a)a()cla.w): Solssmn Bl skas OLiS Dosline Gy b Ogie a slasl

Values with different letters within each column are significantly different (p<0.05)
" S: Sugar, GS: Grape Syrup, SSPS: Soluble Soybean Polysaccharide, X: Xanthan gum

Ol 7 sy X3l 51 J S5 Gl pas i (B g St it S0 Y g 5 S0 Y Jgutr
Table 3. The effect of different flixweed syrup formulations on some color parameters before pasteurization

S Sl O g 5 b

B, Hueo bo ag Lo Formulation of flixweed
syrup
FYAL G A 4
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6%S,4 % GS
53.52+1.55%  72.95+£042°  11.46+0.54°  3.53+£025°  30.90+1.04° e
0.1% X
5450+3.54%  7331£0.16°  10.89+£047%  326+0.12°  28.90+1.53" 2 L
0.2% X
41174059 70.18+1.02°  8.97+0.19°  3.23+0.15°  30.88+0.20° e
0.3 %X
PS
4744£533°  7131£0.52°  10.02+0.87™  3.39£030°  30.28£0.73° SSPS 1Y
1% SSPS
SSPS . ¥
46.86+1.22°  70.91+0.59"  9.89+038"  3.42+£0.24°  30.34+0.65® /
2 % SSPS
PS7.¥
4823481 7139+130° 1030+1.02%  348+059°  30.75:0.77° SSPS 1
3 % SSPS

Gl P<e/00) 10350 T 53 Ul e el a0l slise G L Dt o olsd

Values with different letters within each column are significantly different (p<0.05)
*S: Sugar, GS: Grape Syrup, SSPS: Soluble Soybean Polysaccharide, X: Xanthan gum
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Table 4. The effect of different flixweed drink formulations on some color parameters after pasteurization
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AE Bl Hue* ax L« Formulation of
flixweed syrup
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b b a be b c w3 7N
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. 0
St EAYAL
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Values with different letters within each column are significantly different (p<0.05)
S: Sugar, GS: Grape Syrup, SSPS: Soluble Soybean Polysaccharide, X: Xanthan gum
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Figure 1. Viscosity-shear rate curve of flixweed drink samples
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Table 5. Effect of different concentrations of xanthan gum and SSPS on phase separation in flixweed drink after 30
days of storage at 4°C.

O Sl Ao S S O g 5 b

Phase separation (%) flixweed drink formulation

ISV KA 4
67.93 +2.29® e
6%S,4%GS
S EVARYA
64.72+2.22" o
0.1% X
SIS IAYAL
31.244045¢ o
0.2% X
okl 7 ¥
0.00+ 0.00° o
0.3 %X
SSPS /. )
69.82+2.46°
1 % SSPS
ab SSPS . v
68.30+ 0. 24
2% SSPS
SSPS /v
69.51+0.53°
3 % SSPS

ol (P O.OS)M)aach); Sulsgme Dt sdins OLES Cogline o L gt o slasl

Values with different letters within each column are significantly different (p<0.05)
S: Sugar, GS: Grape Syrup, SSPS: Soluble Soybean Polysaccharide, X: Xanthan gum
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Table 6. Effect of hydrocolloids on sensory properties of flixweed drink samples

Sl o3 b - <5, Sb b BN
Overall o flixweed drink
acceptance Mouth feel Fluidity Flavor Odor Colour Formulation
A S 4
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SSPS 7. ¥
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2 % SSPS
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8.17+1.86* 820+1.93° 865+1.07* 7.75£2.10° 9.07+0.78* 7.90+ 1.41°

3 % SSPS
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Values with different letters within each column are significantly different (p<0.05)
S: Sugar, GS: Grape Syrup, SSPS: Soluble Soybean Polysaccharide, X: Xanthan gum
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Abstract

Background and objectives: Flixweed (Descurainia sophia L.) is an annual plant that is found
in various parts of the world including Iran. Flixweed seed and its prepared drink (Sharbate-
khakshir) have been traditionally prescribed as a remedy for diarrhea, heatstroke, palpitation,
upset stomach, impotence, intestinal inflammation, constipation, skin eruptions, laxative, and
antipyretic since the ancient times. Despite the unique medicinal and nutritional advantages,
Flixweed drink production is faced with two major technological problems; first, it is not
suitable for diabetics because of the high amounts of sugar in the drink formulation. On the
other hand, sedimentation of flixweed seed in the prepared drink is the other common problem
that restricts its commercial production. The aims of this study were investigating the possibility
of replacing sugar with grape syrup as a natural sweetener to producing functional drink and the
possibility of stabilizing the flixweed drink using soluble soybean polysaccharide and xanthan
gum as natural hydrocolloids.

Materials and methods: The first step for producing the functional flixweed drink was to
examine replacing sugar with grape syrup in various ratios (0:100, 10:90, 80:20, 70:30, 60:40,
and 50:50). Then, in order to stabilize the flixweed drink, the effect of various concentrations of
xanthan gum (0.1, 0.2, and 0.3 % w/v) and soluble soybean polysaccharide (1, 2, and 3 % w/v)
was studied. For pasteurization, samples were heated in 80 °C for 1 min, and then cooled to
7 °C. Then, different properties of the prepared (Brix, pH, phase separation, colour, rheological
and organoleptic properties) were analyzed and compared to each other. Brix and pH were
calculated using refractometer and pH meter, respectively. Stability of samples was investigated
according to phase separation after 30 days of storage in the refrigerator. Color characteristics
including lightness (L*), Redness (a*), yellowness (b*), browning index (B/), and
caramelization (Hue) were evaluated by means of Konica Minolta CR-400 apparatus.
Rheological properties of the prepared were measured by Ultra DV3- LV Rheometer.
Organoleptic features of samples such as color, flavor, odor, fluidity, mouth feel, and overall
acceptability were evaluated by 10 trained panelists. The experiments were conducted in a
completely randomized design and mean values were compared using Duncan method at
P<0.05.

Results: According to the results, the optimum ratio of grape syrup to sugar was 40:60 in
flixweed drink. The best formulation for flixweed drink was composed of 5% seed, 6% sugar,
and 4% grape syrup. The Results revealed that the addition of xanthan gum and soluble soybean
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polysaccharide had no significant effect on pH and Brix. In addition, soluble soybean
polysaccharide showed no effect on the stability of prepared drink, while xanthan increased the
stability. The use of xanthan gum at 0.3% concentration completely prevented the phase
separation after 30 days of storage. The most appropriate model for both the control and
samples containing soluble soybean polysaccharide was Newtonian model, while a
pseudoplastic model was found to be suitable for drink containing xanthan gum. According to
the results of colorometric tests, lightness, redness, yellowness, caramelization and browning
indices increased after pasteurization. The sensory characteristics of stabilized drinks were
found to be very similar to those of blank samples.

Conclusion: In overall, it could be concluded that grape syrup and xanthan gum can be used for
manufacturing the functional and stabilized Flixweed drink with good organoleptic attributes.
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