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Hypoglycemic Effect of Tofu Refuse-Enriched Cake on Blood Glucose Level
in Healthy Subjects and its Sensory Attributes
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In order to utilize efficiently discharged fofu refuse (Okara), a tofu refuse-enriched cake (TREC) was
prepared by addition of fofu refuse, sugar, egg, margarine, edible vegetable oil, salt, baking powder and
vanilla essence, and its approximate compositions, hypoglycemic effect in vivo and sensory attributes were
compared with those of wheat-based cake as a control. According to approximate composition analysis,
dietary fiber was higher in TREC than in the control, in which the content of insoluble dietary fiber was
extremely high. Single-dose oral administration of TREC significantly lowered blood glucose 30 min after
loading of 50 g of sugars in healthy subjects (»<0.05). Glycemic index was 39.1% lower in TREC than in the
control. The results of sensory evaluation revealed that texture, easiness of swallowing and overall taste of
TREC were more agreeable than those of the control (»<0.05). There was no significant difference of
external appearance or smell between TREC and the control (p >0.05). The acceptability of TREC was also
significantly higher than that of the control (»<0.001). These results suggest that TREC may not only
prevent increases in postprandial glucose level but also have good palatability.
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Photo 1 Final products after preparation

(A) : Overall of cakes, (B) : Longitudinal section of cakes.
(a) : Tofu refuse-enriched cake, (b) : Wheat-based cake.
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Table 1 Approximate compositions of tofu refuse-
enriched cake and wheat-based cake

tofu refuse-enriched

cake Control

Energy*! (kcal/100 g) 321 400
Water (g/100 g) 39.3 25.7
Ash (g/100 g) 0.7 0.4
Protein*? (g/100 g) 5.8 6.1
Lipid (g/100 g) 20.3 21.7
Sugars (g/100 g) 28.8 45.1
Dietary fiber (g/100 g) 5.1 1.0

Soluble fiber (g/100 g) 0.1 0.1

Insoluble fiber (g/100g) 5.0 0.9

*I'Energy conversion coefficient : Protein : 4 kcal/g, Lipid :
9kcal/g, Carbohydrate : 4kcal/g.
*2Nitrogen-protein conversion coefficient : 6.25.
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Fig. 1 Effect of tofu refuse-enriched cake and wheat-

based cake on blood glucose after loading of
one piece (100 g) in healthy subjects

Each point represents mean®=SD from 9 subjects. H,
control (wheat-based cake); A, fofu refuse-enriched
cake ; * p<0.05 vs control group ; **, p<0.01 vs control
group. Age of subjects: 21-30 ; Ratio of subjects :
male, 4 ; female, 5; BMI of subjects : male, 20224 ;
female, 20.2£2.1.
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Fig. 2 Effect of tofu refuse-enriched cake and wheat-
based cake on blood glucose after loading of 50
g of sugars in healthy subjects

Each point represents mean=+SD from 15 subjects. H,
control ; A, ftofu refuse-enriched cake;* p<0.05 vs
control group. Age of subjects: 18-30 ; Ratio of sub-
jects : male, 5 ; female, 10 ; BMI of subjects : male, 20.6
+2.2: female, 20.512.6.
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Fig.3 Comparison of GI in tofu refuse-enriched cake
(A) and wheat-based cake (B)

See Fig.2 for age, number and BMI of subjects.
Results are expressed as mean=®=SD (n=15). **»<0.01
vs control group.
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Table 2 Macronutrient composition of the cakes with
a low (tofu refuse-enriched cake) or a high
(wheat-based cake) glycemic index*!

tofu refuse-enriched

cake Control

Energy (kcal) 557 444
Serving size (g) 173.6 110.9
Total CHO (g) 58.9 51.1
Available CHO* (g) 50.0 50.0
Protein (g) 10.1 6.8
Lipid (g) 35.2 24.1
Dietary fiber (g) .9 .1

Soluble fiber (g) 0.2 0.1

Insoluble fiber (g) 7 0

*150 g available carbohydrate was provided in both trials ;
n=15. CHO : carbohydrate.

*2 Available CHO=total CHO - total fiber.

Refer to the legend of Table 1 for energy conversion co-

efficient and nitrogen-protein conversion coefficient.
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Fig. 4 Sensory attributes of tofu refuse-enriched cake

Sensory evaluation was carried out using paired dif-
ference test'¥. The significance between the tofu refuse-
enriched cake and control was analyzed by Student’s ¢
test at the level of p<0.05 (*) and p<0.001 (***).

(a) : External appearance, (b): Smell, (c) : Texture, (d) :
Easiness of swallowing, (e) : Overall taste, (f): Accept-
ability.
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