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Abstract

The rheological properties of wheat flours and corn starch and cooking properties of dry noodle
in the presence of calcium phosphate hydroxyapatite(Ca-P) were studied. The additive(0.2~0.8%) had
essentially no effects on farinograms of strong and all-purpose wheat flours, however, they decreased
the amylograph pasting temperature and increased the peak viscosity of flours, which was more pro-
nounced in all-purpose flour. The cooking properties of dry noodles in the presence or absence of
the Ca-P showed no significant differences, but the cutting forces of cooked noodles were increased
by Ca-P at 0.4%. The pasting properties of corn starch in the presence of Ca-P(0.2~0.8%) were similar
to those of wheat flour. The gelatinization temperature of corn starch by differential scanning calorime-
ter decreased by 1T in the presence of 0.4% Ca-P. The time constant, a reciprocal of rate constant,
of corn starch gel was slightly increased in the presence of 0.2 or 0.4% Ca-P.
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Fig. 1. Farinograms of DNS(left) and HRW-WW(right)
wheat flours in the presence(bottom) or absence(top)
of calcium phosphate hydroxyapatite
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Table 1. Effects of calcium phosphate hydroxyapatite on strong and all-purpose flours(12%, db)

Concentration Initial pasting Peak Temperature at 15 min Peak height
Flour temperature height peak height height at 50T
(%) (© BU) (©) B.U) (B.U)
Strong flour Control 66.00 800 91,50 465 700
0.20 65.65 830 90.80 485 730
0.40 64.65 890 90.00 550 825
0.60 64.65 960 89.75 585 890
0.80 63.00 1050 89.30 645 965
All purpose Control 67.90 925 94.00 730 1060
flour 0.20 66.00 930 94.00 750 1120
0.40 65.75 1020 92.50 805 1190
0.60 65.00 1120 91.50 880 1280
0.80 63.80 1260 91.50 980 1380
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Table 2. Changes in percent weight gain of noodles
in the presence of calcium phosphate hydroxyapatite
(Ca-P)

Cooking Ca-P
time Control — - —
(min) 0.2% 0.4%
1 111 114 115
3 182 185 182
5 224 226 224
7 260 263 264
9 295 291 292
15 369 372 3N
30 512 514 511

Table 3. Breaking force of dry noodles and cutting fo-
rce of cooked noodles

Noodles Breaking Cuttipg
force(g) force(g)
Control 26597+ 3.62¢ 20.11+ 1.34°
With 0.2% Ca-P 2633+ 3.70° 19.79+ 1.01°
With 0.4% Ca-P 2797+ 2.87¢ 2356+ 0.92

The same letters in the column are not significantly diffe-
rent at P=0.05 by Tukeys test.
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Table 4. Effects of calcium phosphate hydroxyapatite on amylograph viscosities of corn starch(8%, db)

Concentration Initial pasting Peak
temperature height
(%) (©) ®BU)
Control 74.25 300
0.20 71.25 870
0.40 70.50 925
0.60 70.28 980

0.80 69.75 1060

Temperature at 15 min Peak height

peak height height at 50C
(C) (B.U) B.U)
90 75 530 1040
87.00 530 760
80.25 540 640
73.50 580 650
72.25 610 680
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Table 5. Effects of calcium phosphate hydroxyapatite
(Ca-P) on gelatinization of corn starch

T, T. AH
© (C) (cal/g)
Control 67.05 78.33 247
With 0.2% Ca-P 66.64 77.39 2.63
With 04% Ca-P 66.53 77.17 2.68

Table 6. Avrami exponent and time constant of corn
starch gels stored at 4° and 20°C

4C 20C
Starch Avrami  Time  Avrami  Time
gel exponent constant exponent constant
(n) (day) (n) (day)
Control 102 2.69 0.99 12.20

With 0.2% Ca-P 0.97 2.87 0.99 13.50
With 04% Ca-P 0.99 2.88 0.97 13.70
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