Food Engineering Progress
Vol. 11, No. 4. pp. 253~260 (2007.11) rw’ *ll-.o'lAln-l
- | °

2%

Food Engineering Progress

TEEE 220 mE ASME HIEE C EEAS J4Hs;
WAL - Aol - 7 - 2

Change in Characteristics of Extruded Vitamin C Cornstarch Matrix
by Moisture Content and Barrel Temperature

Jae-Yoon Han, Mi-Hwan Kim, Jin Tie, Seok-Joong Kim, Myung Hee Kim* and Gi-Hyung Ryu

Department of Food Science and Technology, Kongju National University
'Department of Food and Nutrition, Kongju National University

Abstract

The effect of moisture content and barrel temperature on characteristics of extruded vitamin C matrix
was determined by analyzing vitamin C content in matrix, water absorption and solubility, paste viscos-
ity, gelatinization degree, color, and breaking strength. Vitamin C content in cornstarch was fixed to
5%(cornstarch weight base). Extrusion process variables were barrel temperature(80, 90, 100, and
110°C), and water content(25 and 30%). Vitamin C content in matrix decreased with the increase in bar-
rel temperature and moisture content. Breaking strength of vitamin C matrix decreased with the increase
in barrel temperature. The whiteness(L) of extrudate powder increased as water increased, while red-
ness(a) increased as barrel temperature increased, and vellowness(b) was not significantly influenced by
water content and barrel temperature. Water absorption and water solubility were increased with increase
in barrel temperature. The degree of gelatinization increased as barrel temperature and water content
increased. Paste viscosity was significantly influenced by water content and barrel temperature.
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Fig. 1. Screw configuration for extruding corn starch(Model THK 31T).
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Fig. 2. RVA temperature profile and pasting parameters.
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Fig. 3. Changes of vitamin C contents in extruded matrix
at various barrel temperature and moisture content.
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on breaking strength of extruded vitamin C matrix.
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Table 1. Change in color of extruded vitamin C matrix powder at different moisture content and barrel temperature

Extrusion process variable Lightness Redness Yellowness
Barrel temperature(°C) Moisture content(%) (9] (@) (b)
%0 25 58.76 0.23 3224
30 39.12 1.24 32.76
90 25 59.36 227 33.12
30 61.21 2.32 34.00
100 25 66.49 2.96 33.96
30 66.54 2.74 34.12
10 25 67.43 3.12 34.41
30 68.26 325 34.86
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Table 2. Change in water absorption index(WAI) and
water solubility index(WSI) of extraded vitamin C matrix
at different moisture content and barrel temperature

Extrusion process variable

Barrel Moisture WAI WSI(%)
temperature(®C)  content(%6)
20 25 6.59 12.53
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2 . 13.17
90 5 6.93
30 7.23 10.23
25 7.54 14.25
100 30 8.12 11.21
110 25 8.24 16.17
30 8.86 13.25
Non-extruded cornstarch 5.81 7.10
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Table 3. Change in paste viscosity of extruded vitamin C matrix at different moisture content and barrel temperature

Extrusion process variables

Paste viscosity(cp)

Barrel temperature(°C) Moisture content(%) CPV v FV BV Sv
25 812 76 370 736 283
80 30 898 92 457 806 346
25 904 46 302 851 279
%0 30 932 53 335 935 298
25 967 43 310 924 288
100 30 1073 45 326 1028 321
25 997 24 300 973 293
10 30 1215 27 315 1188 336
Non-extruded cornstarch 1627 763 2321 864 1732
CPV : cold peak viscosity
TV : trough viscosity
FV : final viscosity
BV : breakdown viscosity
SV : setback viscosity
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