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Table 1 Compositions concentration (%w/v) of protein based soft drink mixture samples in a extreme
vertices mixture design.

Xanthan Whey protein
Sample (x9) concentrate (x,) Date syrup (x;)
1 0.05 7.85 12.10
2 0.15 7.75 12.10
3 0.05 8.60 11.35
4 0.00 7.50 12.50
5 0.00 9.00 11.00
6 0.20 9.00 10.80
7 0.15 8.60 11.25
8 0.20 7.30 12.50
9 0.10 8.20 11.70
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Table 2 Results of analysis of dependent variables variance in protein based soft drink production

Apparent viscosity ConSIStencynlndex Fow behavior index Phase separation (%)
Degrees (mPa.s) (mPa.s")
Source of ¢
variation o Standard Standard Standard Standard
freedom  coefficients Coefficient coefficients  Coefficient coefficients  Coefficient coefficients  Coefficient
error error error error
X1 5 3045 12821646 10699 35986359 3799 -96714 52073 -15859975
X) 2 1584 -61645 5566 -166837 197 616 270 81195
X3 3 8487 -32907 2981 -89323 105 329 1451 43932
X1Xa 1 3063 -12894121 10762 -36188324 ns 5238 15986943
X1X3 1 3063 -12904995 10762 -36223401 ns 5238 15926219
XX3 1 4781 185942 16798 503974 59 -1854 8176 245974
Lack of fit ns ns ns ns
Residual 3 60.71 749.4 0.00 177.54
error
total 8 1730.54 27779.4 0.56 2968.51
Coefficient 4.49 1.85 0.05 7.6
of variation
R- square 0.96 0.97 0.98 0.94
adjusted R- 0.90 0.92 0.95 0.84
square
ns: not significant at p< 0.05
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Fig 1 contour plot of the effects of processing
components on apparent viscosity of soft drink at
shear rate of 60 s™.
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10. Depletion flocculation

s plo s b Sish ol § ol s L L3l
[T o5 s

Ol (Ydsdr) Geills Joboss 5 ol Jsdr s
O S, Latli 1 il o i Ol clle S sl
5 ol ol el Bl el wils )
s=on 2 ol gae JIN Dlpe JalS i Lo el
3 Ot Sbls & b 0L Siy Jde Gl a2
s YL (/A0 5 AN LSS ) el Lde il ol
ol Jdde O3 el Gokaaslis a8 ol Ls)\;d;u
3L e o

chle Ll L XSS el Ll s 4 ax g L
S el 03,8 oV 5 4T Olpe Lo 0 0d 5 A3 5IS 5508
ol 0 SASS e boedisaGS, Sl GedsOll
sl sadsle 0L s Shs 5l S il e bekle
WOl ip b edipdady ks L opd 5 0L Eoo
YV sYY] wsl e

Xanthan (W)

0.0
10
10-
M-
H- W
0
[ ] = 400
0.092 0.000 0.122
Whey protein ¢ one entrate (W/V) Date syrup (% WV)
Kanthan {w/v)
0.019
n
< 00
00- 05
Wos- 10
Wio- 15
[
0.103 0.07
B
0.092 0.000 0122

ARE

Whey protein concentrate (wv) Date syrup (w/v)
Fig 2 Contour plots of the effects of processing
components on A) consistency index (mPa.s") and
B) flow behavior of soft drink.
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Fig 3 contour plot of the effects of processing
components on phase separation (%) of soft drink
after 30 days of storage at 4°c.
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Fig 4 Micrograph of soft drink A) soft drink without hydrocolloid (sample 5) B) unstable soft drink (sample3)
and C) stable soft drink (sample 7)
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Production of nutritious drink powders specially based on native or industrial by products is one of the
research fields of interests in the food industry. Date syrup as a byproduct of date palm processing is
containing a considerable amount of nutritious ingredients and monosaccharides. However this is a
little use of this valuable ingredient in the food industry. Whey protein is also one of nutritious and
energetic dairy industry byproduct that use of it has been recommended by many food science
scientists. In the present study, the effect of concentration of each one of the components include date
syrup (0-12%), whey protein concentrate (0-9%) and xanthan stabilizer (0-0/02%) on the phase
separation and rheological properties of soft drink by mixture design- extreme vertices were
investigated. The results indicated that phase separation deceased with increasing each components
specially stabilizer (p<0.05).Generally, increase in components specially stabilizer altered the
rheological behavior of soft drink from Newtonian to non-Newtonian. Also optimization results
showed that the phase separation was about 4% in the concentration of 1.49% w/v of xanthan, 8.6%
w/v of whey protein and 10.75% w/v date syrup. Optimized formulation had 95 percents of
stabilization, consistency index of 0.054 Pa. s" and zeta potential of -34 mV.

Key words: Soft drink, Phase separation, Mixture design method.
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