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Utilization of Cooked and Pasted Okara-Tempeh as an Ingredient of
Pancake or Croquette

Masako MaTsvo

Faculty of Home Science, Gifu Women’s University, Gifu 501-2592

Okara-tempeh (the okara fermented with Rhizopus oligosporus, O-tempeh) is a typical functional food,
but its use has been limited for strong enzyme activities of R. oligosprus. To expand the use of O-tempeh
as a high functional and high dietary fiber foodstuff, the utilization of O-tempeh inactivated enzymes
with cooking and pasted (O-tempeh paste) for an ingredient of pancake and croquette was examined.
Any significant differences were not found between ordinary pancakes and substituted pancakes sub-
stituted for 10% soft flour with okara or O-tempeh paste in volume, hardness, or cohesiveness. The sen-
sory evaluation scores of pancake substituted for 10% soft flour with okara were lower in flavor, taste
and overall than these of ordinary pancake. These of pancake substituted with 10% O-tempeh paste
were lower in flavor and overall than those of ordinary pancake. The dietary fiber of the pancake made
from flour substituted 10% O-tempeh paste was 2.4-fold that of ordinary pancake. The sensory evalua-
tion score of croquettes substituted for 30% mashed potato with okara was lower than that of ordinary
croquettes in overall, but no significant difference at sensory evaluation scores was detected between
ordinary croquette and substituted croquette with O-tempeh paste for 30% mashed potato in flavor,
taste, texture and overall. The dietary fiber of croquette substituted for 30% mashed potato with O-
tempeh paste was about 3.5-fold that of ordinary croquette. Based on these results, it was suggested
that O-tempeh paste was more useable than okara as a foodstuff, and could be used as a substituting
ingredient for 10% soft wheat flour to pancake and 30% mashed potato to croquette. Furthermore, it
was confirmed that O-tempeh paste was useful as a high dietary fiber stuff.
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Table 1. Composition of ingredients of pancakes made from partially substitution of okara and O-tempeh for
wheat flour
Substitution (%)
Ingredients Control

Okara 5 Okara 10 Okara 15 O-tempeh 5 O-tempeh 10 O-tempeh 15

Soft flour (g) 120.0 114.0 108.0 102.0 114.0 108.0 102.0
Okara powder (g) 0 6.0 12.0 18.0 0 0 0
O-tempeh paste (g) 0 0 0 0 24.0 48.0 72.0
Skimmed milk (ml) 144.0 144.0 144.0 144.0 0 0 0
Skimmed milk powder (g) 0 0 0 0 18.2 18.2 18.2
Water (ml) 0 0 0 0 107.8 89.8 71.8
Margarine (g) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Whole egg (2) 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Sugar (g) 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Baking powder 5.4 5.4 5.4 5.4 5.4 5.4 5.4
Vanilla essence 1 drop 1 drop 1 drop 1 drop 1 drop 1 drop 1 drop

Table 2. Composition of ingredients of croquette made from partially substitution of okara and O-tempeh for
mashed potato
Substitution (%)
Ingredients Control

Okara 20 Okara 30 Okara 40 O-tempeh 20 O-tempeh 30 O-tempeh 40

Mashed potato (g) 225.0 180.0 157.5 135.0 180.0 157.5 135.0
Minced pork (g) 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Onion (g) 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Salad oil (ml) 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Okara powder (g) 0 9.9 14.8 19.8 0 0 0
O-tempeh paste (g) 0 0 0 0 45.0 67.5 90.0
Water (ml) 0 35.1 52.7 70.2 0 0 0
Soft flour (g) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Whole egg (g) 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Bread crumbs 18.0 18.0 18.0 18.0 18.0 18.0 18.0
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Table 3. Volume, hardness and cohesiveness of pancakes made from partially substitution of okara and O-
tempeh for wheat flour

Substitution Volume (cm?) Hardness (X10* N/m?) Cohesiveness

(%) Okara O-tempeh Okara O-tempeh Okara O-tempeh
67.5+0.7 6.0£0.7 0.904+0.04

69.7+2.3 69.0+1.6 8.1+1.0 7.4%0.8 0.86£0.02 0.80£0.03

10 69.0+1.6 64.6+1.4 4.6+0.7 7.7+0.1 0.86+0.02 0.82+0.04

15 68.5+1.1 60.9+£1.34* 6.31+0.6 11.2+1.0* 0.79+0.03 0.87£0.02

Data were expressed as mean+SE (n=5). *Values with asterisk were significantly different from the control value by

Turkey’s multiple test at p<<0.05.

Table 4. Internal color of pancakes made from partially substitution of okara and O-tempeh for wheat flour
Substitution L a* b*
(%) Okara O-tempeh Okara O-tempeh Okara O-tempeh
69.5+3.5 —0.1+0.1 21.84+0.1
69.3+2.1 67.8+1.8 0.1+0.5 1.1+0.7* 20.9£+0.4 21.84+0.8
10 69.3+0.8 65.5+0.7 1.2+0.1* 2.3+0.3** 22.5+0.7 21.6+0.3
15 69.8+2.7 62.8+0.5* 1.04+0.5* 3.8+0.3** 21.8+0.7 21.4+0.2

Data were expressed as mean+SE (n=5). Values with asterisk were significantly different from the control value by

Turkey’s multiple test at *p<<0.05, **p<<0.01.
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Table 5. Sensory evaluation score of pancakes made from partially substitution of
okara and O-tempeh for wheat flour
Total evaluation score
Ttem Substitution Substitution (%)
stuff
0 5 10
Flavor Okara 29 28 20*
O-tempeh 28 22%
Texture Okara 7 15 13
O-tempeh 18 17
Taste Okara 16 12 9*
O-tempeh 14 11
Overall  Okara 18 11*
O-tempeh 22 17 14*

Twenty-four female students who served as panelists and graded items as: poor (—2),
slightly poor (—1), ordinary (0), slightly good (1) and good (2). Data were analyzed for differ-
ences between the total evaluation scores using two-way analysis of variance. The statistical
significance of difference was established by F-distribution table. *Significant difference at

»<0.05.

Table 6. Dietary fiber content of pancakes made from partially substitution of okara and O-tempeh for
wheat flours
Dietary fiber (%)
Substituti
b (SO/:)U fon Okara O-tempeh
Water soluble Water insoluble Total Water soluble Water insoluble Total
0 0.5 0.6 1.1 0.5 0.6 1.1
5 0.5 2.1 2.6 0.8 1.8 2.6
10 0.6 3.5 4.1 1.0 3.0 4.0
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Table 7. Sensory evaluation scores of croquette made from partially substitution of okara and O-tempeh
for mashed potato
Total evaluation score
Ttem Substitution Substitution (%)
stuff
0 20 30 40
Flavor Okara 21 18 15 11*
O-tempeh 21 21 15
Texture Okara 13 9 7 7
O-tempeh 14 15 5
Taste Okara 10 —4*
Tempeh 1*
Overall  Okara ¥ —1*
O-tempeh 15 14 9 2%

Twenty-two female students who served as panelists and graded items as: poor (—2), slightly poor (—1), ordinary
(0), slightly good (1) and good (2). Data were analyzed for differences between the total evaluation scores using two-
way analysis of variance. The statistical significance of difference was established by F-distribution table.

*Significant difference at p<0.05.

Table 8. Dietary fiber content of croquettes made from partially substitution of okara and O-tempeh for
mashed potato
Dietary fiber (%)
Substitution Ok Ot N
r -tem
(%) ara empe
Water soluble Water insoluble Total Water soluble Water insoluble Total
0 0.6 1.2 0.6 1.2 1.8
20 0.5 1.7 0.6 1.6 2.2
30 0.5 2.2 0.7 2.0 2.7
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