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Fig.1 Tllustration of synthetic pathway for the preparation of alginate bigel
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Table 1 Texture analysis of alginate bigels with different CaCO; content

BB I E % A JZIN #1IN Zb 1 /m] J A /N M fmm B 2Lk /N
0.15 0.55 £ 0.02* 0.15 £0.01* 0.43 +0.07° 0.28 £ 0.01° 6.61 +0.03 0.5 £ 0.06"
0.30 1.03 £ 0.05° 0.18 £0.01* 0.41 +£0.03" 0.49 £ 0.02° 6.58 £ 0.05° 1.02 = 0.06°
0.60 2.11 £0.04" 0.12 +0.03* 0.17 £ 0.06 0.98 + 0.08" 6.23 +0.16" 1.96 + 0.09"
1.00 3.37 £ 0.60° 0.09 + 0.04° 0.15 £ 0.05¢ 2.01 £ 0.46 6.09 £0.11" 3.35+£0.62

T« A — AR ) /NG 7 B R B R 5 R 22 5 (P>0.05)
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Fig.2 Freeze—thaw stability of alginate bigels
with different CaCO; content
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Fig.3 Water holding capacity (a) and oil holding capacity (b) of alginate bigels with different TW-20 content
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Table 2 Texture analysis of alginate bigels containing 50% organogel with different TW-20 content

TW-20 # 42 2 /% A2 JE N # /1IN F6 )% /m] I A N B 2L /N
0.50 0.93 +0.04" 0.17 £ 0.01° 0.40 = 0.03° 0.42 £ 0.02° 0.93 + 0.04"
1 1.11 = 0.05° 0.25 £ 0.01* 0.65 + 0.04* 0.52 +£0.03 1.11 £ 0.05
2 0.98 +0.03" 0.19 £ 0.01" 0.48 +0.04" 0.47 +0.03" 0.97 +0.03"

VE [ — 5 PR [ B/ 5 B o T A i P22 5 (P>0.05)
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Table 3 Texture analysis of alginate bigels with different bigels with different organogel content

i AR b P6/% AN AN £ /m] Jie A /N W L4 /N
10 222 +0.08' 0.06 + 0.00° 0.07 +0.02" 1.10 = 0.06* 222 +0.08'
20 1.55 £ 0.09" 0.12 + 0.03 0.12 + 0.06' 0.75 + 0.04" 1.53 £0.09"
30 128 +0.11° 0.15 £ 0.01° 0.26 + 0.05° 0.63 + 0.07° 1.27 £0.12°
40 1.05 + 0.04' 0.19 + 0.00" 0.45 +0.05" 0.48 + 0.02 1.05 = 0.04¢
50 1.10 + 0.04" 0.24 +0.01° 0.67 +0.11° 0.49 + 0.01 1.09 = 0.04¢
VE ) — 81 TR IR B /N5 5 B 3% BT B P9 5 (P>0.05)
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Preparation and Physicochemical Properties of Bigel Based on Alginate Hydrogel

and Glycerin Monostearate Oleogel

Yang Jingyi, Zheng Hongxia, Gao Yanxiang, Mao Like"
(Key Laboratory of Healthy Beverages, China National Light Industry, College of Food Science and Nutritional
Engineering, China Agricultural University, Beijing 100083)

Abstract Bigels are novel complex biphasic systems composed by two different semi-solid networks  (hydrogel and
oleogel), but the researches in food area were considerably limited. In this study, bigel based on glycerol monostearate
oleogel and alginate hydrogels were studied to explore the effect of different parameters (oleogel:hydrogel ratio, emulsifier
content and CaCO; content) on mechanical properties, freeze—thaw stability and rheological properties of bigel, which was
intended to interpret the key factors exerting the most significant influence on bigels. The results show: the increase of
CaCO; content results in higher hardness and lower water holding capacity. It was observed that the emulsifier content
has a complex effect on the properties of bigels. A monotonously increasing trend of the freeze—thaw stability were ob-
served for bigel samples (20% and 30% oleogel content) with increasing TW-20 content. It is worth noting that the
oleogel - hydrogel ratio has a great effect on the bigel system. With the increase of the oleogel content, the hardness of
the system decreased while the viscosity followed an opposite trend. The existence of hydrogel in system (10% oleogel)
contributes to recover to the original structure after heating and cooling. With the increase of the oleogel content (30%
and 50%), the recovery and the thermal stability of bigels decreased. The acquisition of these information will help ex-
pand the application of bigels in food systems.

Keywords sodium alginate; glycerin monostearate; bigel; textural property; freeze—thaw stability; rheological property



