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Abstract

The vitamin C content in extruded comstarch matrix was shown to depend on extrusion process variables (banrel temperature
and water content), the packaging method, and the storage period. In addition, loss rates of vitamin C under different
processing conditions were calculated. Extrusion process variables were barrel temperature (80°C, 90°C, 100C and 110C),
and water content (25%, 30%, both w/w). The vitamin C content decreased as barvel temperature increased from 80Cto
110°C and water content increased from 25%to 30%when either LDPE plastic film packaging or ON film vacuum packaging
were employed. As banrel temperature and water content increased, vitamin C decreased in comstarch packed in either LDPE
film or ON film. As temperature increased, vitamin C loss rate increased under both packaging conditions, but the loss rate
was only 50%of the LDPE film packaging rate when ON film vacuum packaging was used. In conclusion, the higher the
temperature, and the greater the water content, the less vitamin C was inactivated during extrusion cooking, although the
loss rate of vitamin C became faster as temperature and water content rose. In conclusion, extrusion process could be applied
for making vitamin C matrix to extend vitamin C preservation.
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L/D ratio : 25:1

1.1/2 Pitch screw
2.2/3Pitch screw

3, Forward paddle

4. Reverse screw element ¢ :29cm

Fig. 1. Screw configuration for extruding cornstarch(Model THK
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Ci: Vitamin C content in extruded matrix during storage
period(%)

Co: Vitamin C content in extruded matrix at 2 day storage(%)

k: Inactivation rate constant(week'l)

t. Storage period(week)
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Fig. 2. Changes in vitamin C contents at various barrel
temperature and moisture content.

HE C 489 2 FoA 22 71hAEE 22.5~36.8%
2 45~18.1%, 1~3% F<t wlojAR2gojHA g Aldl=
23.1~474% L 65~22.6%%] £4&S JepliQtia B
I3 £ Aol ewAzt AAEH 28 4
FE o] g3t Az jEL 2 R C 24 &L 10.
3~269%°1=H], 34739 Aol= YA HER CH4-
deo] £HEHTRE va o HE C £4gHE 52
A7E Bt o|27E &Y vEY 29 vEWI C
g Aol vl C #8AB Y= 5, AFAA & 2§
AR RS2 o) £4o] AL FHUE Wrle
AL & F Yk16).

Plunkett$} Ainsworth(17)= &7} 0.5% H]E}7l CS
Arpste) R 15%, vj2 2% 75, 100, 125, 150C, A=
¥ 3]HAEE 100, 200, 300 rpmei A FEAHE F vEH
C &% & SH3g =, M2 7l whe} vy
C e Zasiga HER Co AEEL 564~79.2%2}
I BEu3ignt o) B 43 hEAE 3Esd 5Y
g 2AL oA B AEollA] slE2x 7] 80TA] 11
0CZE Z7gl we) vl Cr7} 7ahshe e} 4x3
AFoln] & HA¥ vyl 7EE 73.1~89.7% K} 47k
@& Aol

TR T2 vjE] C I3 FUS vl 2T
TR 25%Y W 30%Y wjEot 2 vER C FHS
Vel s3] 25% 4] 30% 2 S EFE &4
£ 78I mE FEAE njE" A IR vlER]
C 3o wWid2xs} nxix 2 g =3 B2 9
< F& ALE wdEdh

Lim(18)2 HX]7], ®7] & 42 ZgHdl 23 €A e
Al G, ABA S Ade &0 B ASHS W 2

ZA&Fo] & S Uehlidtn Ensgict ol B
AN FLE E 2 =0 R 25%7) 30% 2}

E0go] We Fahsh FAHE Aol 9e

ZRUH B TRz o2 v|Elal C Ea wis)
EHHONE EXFEY, LDPEZEAEIEXR)
I A7)t whE vEll C % Wl Table 13} Zm
F248 a9 R 25%Y o) P L% 80, 90, 100
3 110TCllA vlel! C 3 ¥Msle R 37 2k 4243
H2AA 13 T HgYl C F ONZ & T2
LDPEZ e} ~E|lB & ¥ 4e] A$ 77} 396, 3.27 g% = 13
o Aoj v5te] 2}7} 043, 17.86% FAsATE TR
25%% o vjE L% 80, 90, 100 @ 1104 ONEEAZ
B AL 159 F 4E4E v R vigRI C
Bake 357, 3.35, 324 2 296 gh = 13Y A vt
2+z} 0.06, 021, 0.12 2 0.17% A5l LDPEZgkx~E
DBEX] A5 vERl C FFe 247} 3.12, 296,271 2
212 g% 2 Zt7} 12,72, 11.81, 1627 2 28.33% 243kt



454 A EANYTE

Table 1. Effect of packaging type and storage period on vitamin
C content in extruded matrix

(g%)
Extrusion process Storage period (week)
variables 0 1 7 3 4 5
Bael  Moistre ,
temperanre  content ¢ L oL 0L 0 L 0
(©) (%)

Controt” 3981 3270 3.964 2.623 2.930 2221 2.872 2.009 2.532 1.814 2.125
25 3569 3.115 3.567 3.056 3.437 2.954 3.135 2712 3.112 2439 3.100

v 30 33358 3062 3357 2.926 3271 2782 3.125 2.568 3.103 2.314 3.062
% 25 3352 2.956 3.345 2.748 3.123 2.469 3.087 2.302 3.046 2.19% 3.002

30 3260 2.854 3.259 2.685 3.102 2.365 3.035 2212 3012 2.100 2.992
0 25 32392712 3235 2.561 3.173 2.263 2.975 2.134 2.894 2.021 2765

30 3.031 2.547 3023 2.347 3002 2.115 2.931 2.014 2.874 1.857 2.667
25 2969 2.128 2964 2.017 2765 1.875 2.536 1.425 2326 1.269 2.189
30 2912 2042 2905 1.952 2.875 1635 2.526 1.217 2.135 1.065 2.016

110

1)LDPE(Low density Polyethylene) plastic film packaging.
JON(Oriented Nylon) film vacuum packaging.
YUnextruded com starch with 5 g% vitamin C.
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——e——  Control
k]

———%-—— 90T
- 100¢C
110C

Vitamin € content(g%)

(a)

Vitamin C content(g%)
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Fig. 3. Change in vitamin C content in extruded matrix at different
packaging type and moisture content at 25%.

(a)LDPE plastic film packaging.
(b)ON film vacuum packaging.
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Table 2. Effect of extrusion process variable and packaging type
on inactivation rate constant of vitamin C in extruded matrix

proc?s(sm\llszfigbles wpgafl}aaZ?;g fim ON film packaging
tﬁ?}p“}%é) cgfl‘t’;rt‘;% Kveek’) R kweek’) R

Control” 0.1588 097 0.1287 094

25 0.0672 0.94 0.0345 0.88

w 30 0.0697 0.98 0.0212 093
2 0.0849 0.98 0.0241 0.89

» 30 0.0883 098 0.0196 0.90
25 0.0915 0.96 0.0340 0.94

0 30 0.0931 0.96 0.0233 0.80
o 25 0.1579 0.95 0.0668 0.96

30 0.1931 097 0.0826 0.88

?Inactivation rate constant,
Unextruded com starch with 5 g% vitamin C.
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Fig. 4. Regression between storage period and In(Ct/Co) at moisture
content 25%.

(2)LDPE plastic film packaging.
(b)ON film vacuum packaging.
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