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Abstract

Organic acids-eggshell calcium salts were prepared to recycle calcium component from discarded egg shells,
and the effects of addition of the salts on dough characteristics of raw noodle and physical properties of
cooked noodle were also investigated. Based on Farinograms, calcium malate (CM) affected absorption,
stability time, and development time more considerably than calcium citrate (CC). Maximum concentrations
of both CM and CC with little influence on dough characteristics were found to be 0.1% and 0.4%,
respectively. Addition of calcium salts led to reduce the volume expansion rate of cooked noodle and this
was more clearly shown in a sample fortified with CM than CC. As for CC, addition of more than 0.6%
resulted in rapid increase in springiness which was in a good agreement with sensory evaluation results.
Calcium ion concentration of cooked noodle fortified with 0.4% CC was 48 ppm, equivalent to 86 mg of

calcium obtained from 200 g of cooked noodle.
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Table 1. Composition of raw noodle

Ingredients Flour basis(%)
Wheat flour 100
Salt 3
Water 40

Eggshell calcium salt 0.2~1.0
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Table 2. Operating conditions for rheometer

Items Conditions
Item selection Mastication
Table speed 60 mm/min
Chart speed 30 Nofsec
Load cell 1 kg
Critical area 314 mm’
Sample height S mm
Sample width 10 mm
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Fig. 1. Effect of calcium salt concentration on the water

absorption of wheat flour (Error bars indicate 95%
confidence intervals).
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Fig. 2. Effect of calcium salt concentration on the de-
velopment time of wheat flour (Error bars indicate 95%
confidence intervals).
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Fig. 3. Effect of calcium salt concentration on the stability
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Table 3. Weight gain and volume expansion rate
constants of cooked noodle by salt addition level

Cooked

Weight gain rate Volume gain rate

noadle constant (min~'?)  constant (min~'?)
Control 0.057 0.072
0.2% 0.057 0.070
cex 0.4% 0.056 0.069
0.6% 0.055 0.069
0.8% 0.054 0.067
0.2% 0.054 0.063
oper 04% 0.054 0.061
0.6% 0.054 0.060
0.8% 0.054 0.058

*CC; calcium citrate, **CM; calcium malate
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Fig. 4. Effect of calcium salt concentration on the hard-
ness of wet noodle (Error bars indicate 95% confidence
intervals).

. 060
o

£

= .

= 055}

£ M\o
2 os0}f

Z

g 0.45 |

£ 040}

&

5 0.3s |

= 030

50: 50 0:100
Plasticizer ratio (GL Y :PEG 200)

Fig. 5. Effect of calcium salt concentration on the spring-
iness of wet noodle (Error bars indicate 95% confidence
intervals).
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Table 4. Difference analysis for cooked noodle fortified
with CC" and CM”

Organic Salt Number of
acids-eggshell Concentration  correct answers v
calcium salts (%, flour basis) out of 16

0.2 5 0.008
04 7 0.38
cc 0.6 11 7.51*
0.8 16 29.07**
0.2 6 0.08
0.4 7 0.38
™ 0.6 9 2.82
0.8 14 18.76**

YCC; calcium citrate, ?CM; calcium malate.
*Significant at p<0.05, **Significant at p<0.01.
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of raw noodle and calcium ion concentration of cooked
noodle dispersed in distilled water with 1:9 weight
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