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2. Oil in Water Emulsion
3. Flavoric Oil

4. Weighting

5. Steric hindrance
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Table 1 Resulted pressures from different
percentages of CO, [20].

Pressure (kgem™?) CO; (%)
1.4 0.5
1.8 1
2.3 1.5
2.8 2
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Table 2 P values obtained from analysis of variance for independent factors versus diluted emulsion

variables.
k Viscosity d;»
n ’ Factor

(mPa.s") (mPa.s) (um)

0.000* 0.000* 0.000* 0.000* Type of Starch
0.000* 0.000* 0.000* 0.000* Carbon Dioxide(CO,)
0.000* 0.000* 0.478 NS 0.580 NS Temperature

0.000* 0.000* 0.054 NS 0.000* Time

0.000* 0.000* 0.078 NS 0.000* CO, -Starch

0.000* 0.000%* 0.015% 0.020%* Temperature-Starch
0.000* 0.000* 0.016* 0.000* Time-Starch

0.000* 0.000* 0.637 NS 0.012* Temperature-CO,
0.000* 0.000* 0.464 NS 0.000* Time-CO,

0.000%* 0.000%* 0.004* 0.000* Time-Temperature
0.000%* 0.000%* 0.653 NS 0.000* Temperature- CO,-Starch
0.000* 0.000* 0.006* 0.000* Time- CO,-Starch
0.000* 0.000* 0.898 NS 0.000* Temperature- Time — Starch
0.000* 0.000* 0.082 NS 0.000* Temperature- Time -CO,
0.000* 0.000* 0.091 NS 0.000* Time- Temperature -CO, -Starch

NS: * No significant difference; significant difference (P < 0.05)
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Table 3 Values of n, k, and Viscosity of diluted emulsions after pasteurization in different percentages of
CO, during storage time.

Capsul N-Creamer N-Lok Treatment
iz ¢ iz ¢ iz ¢ Po:
n n n

= ié/ = > g hve > i‘é/ = E g
1614021 2009 09568 1.60+020 2567 09051 1.63+0.10 0572 09968 1
1624015 2097 09337 165005 1945 09802 1631003 2159 10118 7
1624022 1988 09804 1724022 1690 09985 1614025 1519 099%1 14
164014 1.820 09725 16013 2004 09646 1.66:022 1.748 09875 21
16540095 2309 09402 2494051 1735 0470 1624021 1911 09635

1614025 2256 09213 1854007 1915 0974 1554026 2070 09444 7
298£1.14 1907 09645 1.660.12 1682 10051 171004 1.798 09821 14
1674007 1.811 09779 1.73#0.15 1777 09767 166029 1598 1.0054 21
1.65+0.18 2550 09270 1694011 1963 09697 1.63+023 1975 09628 1
1614025 2004 09495 1.7340.14 2038 09663 1.59+030 1958 0959 7
1.63+006 212 09480 1714016 1658 10118 1.62+029 2470 09793 14
1674026 1.870 09533 16110.14 2001 09547 1654029 1875 0974 21
1.63+021 2300 09253 1674056 2545 09111 1.64+020 2037 09546

1661004 2062 09602 205+0.19 2193 09609 1644015 1.683 09912 7
2204025 1.710 09694 3594038 2025 09409 3.89£1.60 1.857 09715 14
1.724004 2030 0959 1.7440.14 13362 09365 1644022 2125 09425 21
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Table 4 Particle size and viscosity of modified starches in the formulation of flavored beverage

Capsul N-Creamer N-Lok

Visoosity s Visoosity dy Visoosity dp Treatment

(mPas) (pm) (mPas) (um) (mPas) (L)
2508+12.39b 085:0024f 210955+6855a 138+003¢ 24861£2041b 106£0.15¢* Concentrate emulsion
16+0.1885¢ 1.09£0035¢ 1.64:00504¢ 164+£0075b 1.6£00285¢ 133+004cd Dilute emulsion
02105t1.6¢ 0015t1.14de 00475t1.6¢ 161+£001b 0.1009+1.55¢ 135£007¢ and] .
1.62£00M8 ¢ 1.68:0.12b 164:01234¢ 19+002a 161+£02133¢ 2+001a l)

0.

*a-d Superscript letters subscribed have a significant difference at less than 0.05.

+ Standard deviation
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Figl Particle size variations for diluted emulsions
containing Capsule starch against storage time, for
different percentages of CO,
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Fig 3 Comparison of the particle sizes of diluted
emulsions before and after pasteurization in the
samples containing Capsule at different percentages
of C02
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Fig 2 Particle size Changes for diluted emulsions
containing modified starch agaiest storage time, at
carbon dioxide percentage 1%.
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Study of Modified Starch Type and Carbon Dioxide Pressure on
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In this study, Ginger oil in water emulsions were prepared by ultrasound with defined combinations of
Arabic gum, xanthan gum, and three types of modified starch (N- CREAMER, N- LOK and CAPSUL) as
the aqueous phase and ginger oil containing ESTER gum as the oil phase. After dilution of the emulsions
with glucose syrup (10% w/w), their stability based on changes in particle size, droplet size distribution
and viscosity were investigated in different generated pressures of solid carbon dioxide (with
concentrations 0.5, 1, 1.5, and 2 percent) before and after pasteurization and during storage time within
intervals (0, 7, 14, 21 days). Rheological studies of diluted emulsions indicated Newtonian behavior.
Viscosity changes versus type of starch and different pressure of CO, were significant. Experimental data
showed that modified starches had a significant effect on the average diameter of droplets emulsion, so
that the average diameter of the droplets in the presence of CAPSUL, N- LOK, unlike N- CREAMER
were increased during storage. Also, the different levels of carbonation on emulsion droplets size changes
showed a similar trend for all three types of starch for the time of storage. The overall trend of droplet
size distributions during storage 21 days indicated only the diluted emulsions including N- CREAMER
starch were stable without any significantly changes before and after pasteurization.
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