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Abstract

The objective of this work was to investigate the effect of screw speed on release pattern and steriliza-
tion characteristics of extruded red pepper. Red pepper powder was extruded with screw speed at 200
and 300 rpm by using a lab scale twin-screw extruder. Color density of extract in distilled water and
70% ethanol was measured through spectrophotometer at 420(redness) and 520 nm(browness). Oleoresin
was extracted in 90% ethanol to determine extraction yield. Higuchi model was employed to analyze
the release rate constant(k) of extract. It was found that release rate constant of extruded red pepper(k=
0.1734 min™?) was better than control(k= 0.0979 min™'?). Extraction with 70% ethanol solvent was sig-
nificantly better than distilled water. Extraction yield of oleoresin for extruded red pepper and control
was 26.71% and 23.7% respectively. Water solubility index(WSI) showed that extruded red pepper had
higher WSI(17.50%) than that of control(12.87%). The microbial test showed that extruded red pepper
had less count(4.6X10%) in plate count test than control(5.4X10").
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1. 1/2 Pitch screw
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3. Forward paddle
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Fig. 1. Screw configuration for extrusion-cooking of red pepper powder (Model THK 31T).
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Fig. 2. Release pattern of extruded red peper in distilled

water(a) and 70% ethanol(b). ‘-- Redness(420 nm) and —
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Fig. 3. Absorbance at 420 nm versus root release time at

screw speed 200 and 300 rpm. (a) Distilled water and (b)
70% ethanol. Control A , 200 rpm W, 300 pm ¢ .

Table 1. Release rate constant of extruded red pepper at
different screw speed and solvent

Screw speed  Wavelength  Release rate constant(min )

(rpm) (nm) Distilled water 70% Ethanol
420 0.0422 0.1115
200
520 0.0223 0.0336
300 420 0.0285 0.1734
520 0.0111 0.0504
420 0.0223 0.0979
control
520 0.0068 0.0304
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Table 2. Oleoresin extract yield of red pepper at different
screw speed

Extraction time(min) Extract yield(%)
200 rpm 300 rpm Control
5 16.42 17.19 14.52
10 17.35 20.49 15.56
20 22.34 22.17 19.18
30 24.59 25.82 20.74
40 2543 26.71 23.70

Table 3. Water solubility index(WSI) and water absorp-
tion index(WAI) of extruded red pepper at different
screw speed

Screw speed(rpm) WAI WSI(%)
200 4.68 17.50
300 4.24 15.48
Control 346 12.87

Az 9 S 81

Table 4. Colony number in extruded red pepper at
different screw speed

Screw speed(rpm) Colony(cfu/g)
200 4.8%10°
300 4.6X10°
Control 5.4X 107

pmEh 200 pmelA 044 BE FA SHHAT
%_J_HWE& UEFYAA A ButEE A
o} AdHo) o3 U89 YAt FE3
gﬂﬂ uj ol PGt 7ol fr%i%xﬂ
47} Z7}8cHHan et al., 1998). 2 AFoA &
LAk FHA T F7HE AL 4EAHEE T
& 23R YAt FR7F WslEo] 84 QR
o] Z7tgt Row W)

O|ME o

JEVE U9 nAESLE FolAY @3] AP
A717] S8 HEE TS B3 dukidge WA
3= Table 49} Zo). &S 3K &2 Y8
5.34x107 cfu/g o2 FAHIOY Y 157}
2ol FFE 46x10° cfug 07 FEBAHYFHCR

m A Eo] 7:}&% Ag BAFHI

FF VMRS 4EHPYE W AFERS JE'E@
A3 98 FF% 20kghrolM AFE F2 2E A
o 10° cfvgdllA 10° cfivgel 3tE Q?i_’ J{}'o‘
AA Az F-o wWerh fltha Basiniel
A5 5, 1995). olge A7-Ade 2 AFdA <

AP Foll rlAYEe] ApEEo] 13t v
AEo] 7hAadt Ax fAlg édr‘ziv}

ol el ZAHollM (EAHYFAHL FEIIF
Aste wdEe] Astat G 1%7}T°ﬂ 3}

fiws
R 223 $28 FINY F YoE 2

-

o it rix

:I
rr

2 o

2 A% 732712 dadzn)d 23F 34
25200 rpm, 300 pm)E B3l AP
Z7HEe] BA4E vwdy) flstd AEdEs &5,
YA Fg FELHE vAE AFE E2As)
At A ENE SHFY 70% AFS AHE3l
&AM, 3, 5, 10, 15800 T2 o) 3
EAHRAN HAMES} Z4HMEE 420 nmét 520 nm
M FEEE S48 Jedud S=45E 4



82 AAAEFSE A 108 Al 25 (20063 5Y)

ek dEAE IZMEE dRed Hlaske]
zizte] @AM Az} AT E= Eglon
SHTED S-S SE ARRHE Wt 3
o] ¥A Yyt 23F FALsd nE
TE FF7Y 4% 200 rpm, 70% g2
300 pmollA 71E Eoh 3 AEAY vo)F
o] oAl F&o] YL Ehon AaF

N

™ g
Jo I o

z
=
=
7

AT 300 Pl B £&E BT 424
g mE7bRe) FEFAEY SRAASE 24

=9 KR A EE B3 SUslsen &~
AF FAHET 200 rpmol A 300 pm=z F7FE w)
TEARATE 1548%°04 17.50%2 Z7F3Ith. vl
HEARA 2T 54x107, 4B 127129
BY 232 JAXE 200 rpmolA 4.8x10°, 300
mpmollA 46x10°22 HEFFHL 53 1002 A
Al 723kt

S

itc]

AET, H719. 2005 AFET 229 7o E ¢E
Aol F2EA. FIFAEGUALI A 34(4):
544-548

AHE, wEL F718. 2005 ¢EAFEIY FAAZRLF
A, #54F 7358 37(5): 757-762

F718. 2003. = - & FAAEEG @ s A
A Fad 2 A 8(2): 38-42

olg <, #AFA. 2002 ZEVFFE dAIZN Y 1F

Oleoresin &&= PRl A A EF 3}
3] 6(3): 263-267

o|A3%, ZEwl, 39, UAZ, Noguchi A, Hayakawa I,
Isobe A, Oda Y. 1995. &/&F Extrusion 7/ &(II). pp. 100-
104, 147-159

AACC. 1983. Method 56-20. American Association of
Cereal Chemists, St. Paul, Minnesota, USA

Andrews, J. 1984. Peppers: The domesticated capsicums,
Univerity of Texas Press, Texas USA. p. 45

Chung, S.S. and Y.S. Han. 2003. Consumer's recognition,
nutrient composition and safety evaluation of commercial
sunsik and saengik. Korean J. Food Culture 18(3): 235-
243

Han, O.,, SH. Lee, HY. Lee, YM. Kim, and B.L. Min.
1988. Physicochemical characteristics of rice flour gelati-
nized by extrusion-cooking. Korean J. Food Sci. Technol.
20(4): 470-475

Higuchi, T. 1963. Mechanism of sustained-action medica-
tion. Theoretical analysis of solid dispersed in solid
matrix. J. Pharm. Sci. 52(12): 1145-1149

Kim, HK,, K.S. Jo, MH. Park, Y.S. Chang, and Z.I. Shin.
1990. Comparison of sorption characteristics of red pep-
per powders with their seeds mixing ratio. Korean J. Food
Sci. Technol. 22: 817-823

Lee, J. M,, N.S. Oh, and M.S. Han. 1996. Bacterial distri-
bution of Kochujang(in Korean), Korean J. Food Sci.
Technol. 28: 260-266

Meuser, F. and W. Wiedmann. 1989. Extrusion plant design.
In Extrusion Cooking. Mercier C, Linko P, Harper JM,
eds. AACC. St. Paul, MN. pp. 91-155



