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Abstract: In this research, flavoured “explosive filling” hydrogel beads with a liquid core-shell structure were prepared using reverse
spherification technique based on the synergies between pectin and sodium alginate in the calcium ion system during gel formation. Using the
maximum force and chewiness as the main indices, the processing conditions for making the beads were optimized through the evaluation of
sphericity and texture analysis. The optimum formula for the flavoured “explosive” bead was obtained via orthogonal experiments with the
sensory quality as the criterion. Results showed that the optimal process conditions for the preparation of flavoured “explosive” beads were: core
liquid loading 350 L, bead-forming reaction time 10 min, and concentration of the solidified solution (chitosan) 0.5% (W/W), with the formula
for the liquid core as osmanthus flavor syrup 10% (W/W), white sugar 10% (W/W) and xanthan gum 0.2% (W/W). The obtained product
appeared as regular spheres with an average diameter of 9.5 mm, thickness of 0.47 mm, maximum force of 471 g/cm?and hardness of 2279 g.
The flavoured “explosive” beads possessed good chewiness and liquid-exploding sensation. The research provides a reference for the industrial
production of “explosive” beads in the milk tea industry.
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Fig.1 Producing process of liquid-core hydrogel beads
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Table 1 Lo (3%) orthogonal test factor level table for osmanthus

flavor liquid-core hydrogel beads preparation
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Table 2 Sensory evaluation standards of osmanthus flavor liquid-core hydrogel beads
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Table 3 The overall mechanical and texture properties of the liquid-core hydrogel beads prepared under different volume of core liquid

HRBAZML  FHEAMM CFABREMM & kA 4E(glem?) A v [y
250 7.98+0.24° 0.44+0.02° 412.83+20.01° 22247948251  1053.32+20.91%
300 8.7520.35" 0.48+0.02° 400.76+43.24°  2221.69+112.39°  1012.08+35.64™
350 9.43+0.25° 0.53+0.01% 374.68+1154°  2607.33+93.28°  1068.85+17.72°
400 10.35+0.17° 0.56+0.01° 341.42+15.49™  2420.61+163.43°  1072.88+26.83°
450 10.80+0.15% 0.54+0.02° 321.01#18.64°  2030.04+123.42°  974.67+37.5°
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Table 4 The overall mechanical and texture properties of the liquid-core hydrogel beads prepared under different reaction times

FOZ B min - F¥gAimm PR mm 5%k A 1A/ (glem?) ARl "o fg
5 9.65+0.63" 0.45+0.01° 392.92+36.63°  2468.14+208.74>  1027.83+25.26
10 9.77+0.32% 0.49+0.01° 868.44+68.43°  3040.12+194.84° 147592+128.75°
15 10.56+0.14° 0.61+0.02* 1423.7+104.84*  3260.65+169.57*  1141.64+87.28%
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Fig.2 Side view of liquid-core hydrogel beads prepared under

different volume of core liquid
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Table 5 The overall mechanical and texture properties of the liquid-core hydrogel beads prepared with different concentrations of

curing liquid
PR 1% (WIW)  F34%:42/mm FHEERImm & KA 4A/(glem?) AN "B NG
0.1 9.60+0.13* 0.45+0.02% 392.74435.64°  2332.60+261.65°  1073.88+84.94%
03 9.70+0.26* 0.49+0.01* 437.00£26.66™  1904.82+17453°  1104.09+104.43*
05 9.50+0.44% 0.47+0.02% 471.75£35.96°  2279.88+164.95°  1189.53+162.54°
0.7 9.68+0.17° 0.45+0.01 550.79+22.84°  2411.53+273.88°  1081.99+77.34%
0.9 9.50+0.45° 0.44+0.01° 600.89+29.76° 2179.61+87.46% 890.90+69.45°
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Table 6 Orthogonal experiment results of osmanthus flavor

liquid-core hydrogel beads formula

AR B a#

KE O RBRR RS G e B
S W) J% (wiw) L% (WIW)
1 10 5 0.2 824
2 10 10 0.3 83.2
3 10 15 0.4 81.6
4 20 5 0.3 77.3
5 20 10 0.4 79.4
6 20 15 0.2 78.8
7 30 5 0.4 80.7
8 30 10 0.2 83.0
9 30 15 0.3 80.3
K1 247.2 2404 244.2
K2 2355 245.6 240.8
K3 244 240.7 241.7
R 11.7 52 3.4
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Table 7 Variance analysis of orthogonal test for osmanthus flavor liquid-core hydrogel beads formula
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