Vol. 58 No. 1 35~39 (2007)

B~ —

T

il

AMELZ2E ) 7T RO

XV FEME L TOFH

(NS

J5 A

RS
(B 52 T RF R )

ZAREERC 18 47 H 25 H 5 ki

PSR 18412 H 2 H

Utilization of Cooked and Pasted Quinoa-Tempeh as an Ingredient of Bread

Masako MaTsvuo

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

Quinoa-tempeh (the quinoa fermented with Rhizopus oligosporus, Q-tempeh) is a typical functional

food, but its use has been limited for its strong enzyme activities. To expand the use of quinoa-tempeh
as a high functional foodstuff, breads were prepared using wheat flour partly substituted with quinoa
powder and Q-tempeh paste (heated and pasted Q-tempeh) inactivated enzymes of R. oligosporus, and
their suitability of quinoa and Q-tempeh as an ingredient of bread were compared. The bread made
from 5% substitution of quinoa for wheat flour increased hardness, and descent preferable ranking on
taste, flavor, texture and overall of it. However, no significant differences were found between the con-
trol bread and the bread made from 5% substitution of Q-tempeh for wheat flour on the hardness and
cohesiveness, and as well as in the preferable ranking on taste, flavor, texture and overall

Furthermore, Q-tempeh retarded hardening of bread during storage at low temperature.
(Received July 25, 2006; Accepted in revised form December 2, 2006)
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Table 1. Composition of ingredients of breads made from partially substitution of quinoa and Q-tempeh for
wheat flour
Substitution stuff (%)
Ingredient Control

Quinoa 5 Quinoa 10 Quinoa 15 Q-tempeh 5 Q-tempeh 10  Q-tempeh 15
Hard flour (g) 300.0 285.0 270.0 255.0 285.0 270.0 255.0
Quinoa powder (g) 0 15.0 30.0 45.0 0 0 0
Q-tempeh paste (g) 0 0 0 0 41.5 83.0 124.5
Water (ml) 207.0 208.0 209.0 210.0 180.5 154.0 127.5
Baker’s yeast, dried (g) 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Sugar (g) 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Salt (g) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Shortening (g) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Table 2. Volume, hardness and cohesiveness of breads made from partially substitution of quinoa and Q-

tempeh for wheat flour

Substitution Volume (cm”) Hardness (X10°N/m?*) Cohesiveness
(%) Quinoa Q-tempe Quinoa Q-tempe Quinoa Q-tempe
20.1£0.5 2.7£0.2 0.86+0.01
5 19.0£0.6 21.7+0.4 3.5+0.3* 2.8+0.1 0.86+0.01 0.85+0.04
10 18.7+0.9 19.6+1.0 3.5+0.2* 2.9%+0.1 0.90+0.01 0.8940.01
15 17.7+0.4* 16.6+0.1* 3.8+0.3* 4.8+0.4*" 0.8740.02 0.8940.03

Data were expressed as means*SD (n=10). *Values with asterisk were significantly different from the control

value by Turkey’s multiple test (*p<<0.05, **p<<0.01)
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Table 4. Total preference ranking of breads made
from 5% substitution of Q-tempeh for

wheat flour
Bread
Items Substitution stuff
Control Quinoa Q-tempeh
Flavor 42 78* 42
Softness 43 67" 52
Texture 44 69* 49
Taste 44 76* 42
Overall 44 75* 43

Fig. 1. Cross section of breads made from 5%, 10% *The asterisk in the each row indicates significant dif-
and 15% substitution of quinoa and Q- ference at the p<0.05 levels by Newell & MacFarlane
tempeh for wheat flour multiple comparison test.” n=27.

Table 3. Internal color of breads made from partially substitution of quinoa and Q-tempeh for wheat flour
Substitution L* a* b*
(%) Quinoa Q-tempeh Quinoa Q-tempeh Quinoa Q-tempeh
71.4%2.1 —0.6+0.1 12.0£1.3
5 69.0+1.7 68.2+0.9 —0.3+£0.4 0.2+0.2 12.0+0.9 13.1£1.2
10 69.0+1.0 66.9+2.2 —0.3+0.4 1.0£0.3* 13.7£1.4 15.0£0.5%
15 70.1£1.2 66.7+1.5 0.6+0.2* 1.5+0.5* 15.7+0.3* 15.84+0.6*

Data were expressed as means+SD (n=10). Values with asterisk in each column were significantly different from
the control value at p<0.05 using Turkey’s multiple range test.
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Table 5. Hardness of breads made from 5% substitu-
tion of quinoa and Q-tempeh for wheat flour

Hardness (X10°N/m?)

Storage time .
s Substitution stuff

(day)
Control Quinoa Q-tempeh
0 2.7£0.2 3.5£0.5%  2.8%0.2
1 7.6£0.8 7.9+1.2 6.5+0.6
2 8.3+0.6 8.6+1.5 7.7£1.5
3 10.2+1.5 9.6+0.8 8.2+1.5*

*Values with asterisk was significantly different from
the control value at the same time by Turkey’s multiple
test (p<0.05). n=10.
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