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Basic Research on Digestion in Vitro Using Commercial Thickening Agents
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Summary

In this research, we focused on digestibility in the commercial thickening agents and the reactivity to human saliva in
liquid and solid food with them. A new commercial thickening agent which contains amylase was examined. Also, the di-
gestibility of the commercial thickening agents in solid food were examined with index of the digestibility of protein by
pancreatin. The results were showed as follows.

1)These commercial thickening agents and liquid food such as milk, soft drinks clear soup were examined how they
were digested by a-amylase. The reactivity to a-amylase was different from the one with the commercial thickening
agents only. 2) The digestibility of starch was decreased with commercial thickening agents which did not contain
a-amylase. 3) The digestibility in the new commercial thickening agent was compared with one of other commercial
thickening agents under coexisting nutrients. The digestibility of starch depended on whether coexisting nutrients con-
tained or not and the kind of agents. 4) Solid food (rice gruel, silver hake) added three kinds of commercial thickening
agents were added pancreatin solution and were estimated the amount of free amino acid. The amount of free amino acid
was decreasing in rice gruel and silver hake added the commercial thickening agents. The digesting process was differ-
ent from main content of commercial thickening agents. 5) It is suggested that it is important to choose the suitable com-
mercial food agents as to food type such as liquid or solid, recipe of cooking, synptom of dysphagia, because there was a
difference of digesting in the kind of commercial thickening agents, amount of its use. It should be necessary to find and

examine an effective use for oral care which enhances secretion of human saliva.
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Fig. 1 Digestbility of commercial thickening agents by
o-amylase.
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Fig. 2-a Effect of pH on amylase digestion of starch by a-amylase,
new commercial thickening agent which contains amy-
lase and human saliva.
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Fig. 2-b Effect of temperature on amylase digestion of starch by
a-amylase, new commercial thickening agent which con-
tains amylase and human saliva.
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Fig. 3-a Changes in the levels of amylase digestion of starch, starch with protein, starch with fat, starch with protein - fat by commer-
cial thickening agents including new commercial thickening agent which contains amylase.
* Significant difference from the Control group (» < 0.05).
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Fig. 3-b Effect of supplementary human saliva on the levels of amylase digestion of starch, starch with protein, starch with fat, starch
with protein - fat by commercial thickening agents. The data were obtained with the same experimental condition in Fig.3-a.
Experimental groups (Control, Added commercial thickening agents) in Fig.3-a were supplemented with indicated level of
a -amylase as human saliva( a -amylase content: equal to new commercial thickening agent which contains amylase).

% Significant difference from the Added new commercial thickening agents group (p < 0.05).
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Table 1 In vitro amount of free amino acid in silver hake added commercial thickening agent contains xanthan gum, guar gum

Silver hake

Silver hake + xanthan gum

Silver hake + guar gum

Hours Control (n=23) A (n=3) B @n=3) C n=3) D (n=3)
0 0.00 = 0.00* 0.00 = 0.00* 0.00 = 0.00° 0.00 = 0.00* 0.00 = 0.00*
05 356 +0.32" 053 041" -053 £ 021" 1.17 + 0.25' 0.03 = 0.25
1 6.57 = 0.52° 1.93 +0.33* 2.37 £ 0.09% 1.70 = 0.16' 0.67 =0.09°
2 9.14 = 0.72° 5.30 + 045" 2.37 £ 0.09% 3.70 £ 045" 1.50 = 0.24°
24 12.78 + 0.92° 9.93 = 0.50' 9.63 + 053" 860 + 045" 887 £ 0.12"

Values are mean = SEM for titration (mL) of 1/50 N-NaOH by Formol Method; means in the same column not sharing a common

superscript differ significantly at p <0.05.
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Fig. 4-a Time cource of free amino acid release during pancreatin
treatment of Rice gruel, Silver hake, Casein added com-
mercial thickening agent contains xanthan gum.
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Fig. 4-b Time cource of free amino acid release during pancreatin

treatment of Rice gruel, Silver hake, Casein added com-
mercial thickening agent contains guar gum.
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Fig. 4-c Time cource of free amino acid release during pancreatin
treatment of Rice gruel, Silver hake, Casein added com-
mercial thickening agent contains starch.
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