Food Engineering Progress
Vol. 5, No. 1. pp. 25~28 (2001 2&)

719y WRsHE d= 7inE W MEe w2 83

A% - B2 - 4o
e L LR R
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Abstract

Reversibly swellable cross-linked wheat starch has been prepared in granular form from wheat starch by
pre-swelling in alkali with salt, cross-linking with a mixture of sodium trimetaphosphate (STMP) and
sodium tripolyphosphate (STPP) (99:1, w/w), purifying the product, gelatinizing in hot water (95°C) and
drying. The starch has a swelling power of about 11 (g/g), in hot or cold water and maintained the same
swelling power after two cycles of heating in hot water and bone-drying in 105°C oven. The pasting
property, granular morphology, and particle size distribution of the starch were examined by rapid vis-
coanalyzer (RVA), scanning electron microscopy (SEM), and particle size analyzer, respectively.
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o] 3lex oo 7IEE o HAPAPS I
B85 7) A&} (French 1984, Zobel er al., 1988).
Pregelatinizied starch®] 739 F33olH, dA4& 2
AW za €& 4 Auk (BeMiller and Whistler
1996). YAMA-E T AE WEHe AR EF5 A
Blo] ARe waEA olFdE T2 Fvld EiAA
A 33 F oA AzE F7lC] g BAA 4
AR AY =3 AL {7 ¢FE EHFA slunyE
Az & 7igkst 22 2700 sHEEtE ARl V-
type AFFRE 77 Hol IE AEse dAEE
Zte AEE d& = A (Picchon er al, 1981,
Eastman and Moore 1984, Rajagopalan and Seib
1992, Jane et al. 1996). YAHIE ZA g IR
2] 739 drum 7Fdyelut 2E/d B (extrusion cooking)

Corresponding author : Seung-Taik Lim, Graduate School of
Biotechnology, Korea University, Seoul 136-171, Korea

25

o ofs] doizit} drum 7HERYS FY Y (shear) IA
A gFe BoE A¥HEE 5L HX(consistency)
A "o 4F ¥ vind e R
¥ ZU-Yshear)ollAl FAo] o|RFRER U4E
A e EAEC] FAAAY YAES Aoixe
HA4Eo] FHEA ©r) Pregelatinized starch®] 739
A2oM E3 HEBA pasteE ARl YRS H
A&z 73S pasted] =, FHE, BB FHE Fol
Z7}81A @t} (Harper 1979, Snyder 1984)
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£ BA 193 es HaEHE HEo] Woo (1999)
o) Wl uwel (1) A% S(pre-swelling) (2) 7+3.3}
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(drying)oll 98] AZEYe™ 1 EEld FAo] A7
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2 AEMidsol 5012 Midwest Grain Products Co
(Atchison, KS)*1A} A4k ™ sodium trimetapho-
sphate (STMP)S} sodium tripolyphosphate (STPP)=
Sigma Chemical Co (St. Louis, MOPIM 791815t}

719y WRHE = dEL HX

7193 BEHE 2= JAELS Woo (19999 &
83l AR AW E, stws), 53 ¢ Az I
g Ax AZHUTE HE 20 g& sodium sulfate 1
g (5%, wiw, starch basisys 7 113 miel E3 &
7 EF3I 15% (whv)e] A slumyE TREIL 30
7k ¥t ¥ 10 M NaOH 15 ml& A3 Hol& o}
£ 45°C 7HA) 7heste o] 2melA 1A FRt Wyt
3tatt ¢7rEl BEd HAE sluryd] STMP/STPP
(99:1, wiw) EFES 20 g (10%, wiw starch basis)
2 A7l 45°ClA 6 A7 wHeAFIRL 1.0 M HCL
|40 pH 6074 F3AA We-& FEAZT. W
So] 2858 AL YR o8 i, 9y
HA g 77 2 3 dFe g, 45 AA
2 E (150 miol o ABA urE AL g3 wl
Bale] AASAT. vAdE AR Ao 23 g
7tgsted 538t A7l F 105°ColA Azt .

TEQ gt 84 BY
TEIFS AOAC Wl <J8led ZAsa, e
9l 3RS Smith®} Caruso & W (1964)° 23}
238k W] Boll dig falxe YE=e 25°C
9} 95°CollA Crosbie (1991)2] HPyoll olsle] ztzt =
k=

X-ray diffraction pattern

X-ray diffractometer (Mac Science Co. MO3XHF22,
Japan)el] 2|5te] AAYEEE 40 kVSF 30 mA%IAM Cu
KZARZ &4 8o

Differential Scanning Calorimeter (DSC) O 2|8+ &
X BE=Y

DSC (Seiko Instrument, DSC 6100, Chiba, Japan)
o ofall 9 ugel ANE9} 4 wle] FHRFE W2 YB3}
o 19 7+ ¥R F 20-130°C AbelollA, 10°C/mins)
252 7145 24390, referenceEE A 87}
E0i9A] e pan AHEIIATH

Scanning Electron Microscopy (SEM)| 2|81 &Eelf
¥ BHTE 24

ARl F83 image= AE A EE specimen stub
o &kAl EArslel Y ¥ gold-paladium coating 3
%ol SEM (JSEM5410LV System, Japan)*ll 93+ #3
2 AoFH oM accelerating potential 20 kVH T},

Hee gx37| % =4

e YAA7|9E 242 particle size analyzer
(CILAS 1064, france)ell o8] o|FojZtt HE A&
03 g& 300 mie] €3 @ o] & & 7)A1y wut
¥} ultrasonification (60 S)O2 A& BAMIEIE
X5 25°CollA] particle size distribution % mean
diameterS 27 8} t}.
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Rapid Viscoanalyzer (Newport Scientific Instruments
& Engineer, Australia)g ©| 8314, 7% J& FLA&
25-95°C7HX & 3.5°C/minC. 2 7193 &, 95°ColA 10
B2 XN & 5°C7HA] 45°C/mine. 2 Wzhsle o
Al 1087 fAEEA Az WEE 33

Bk gnt-)

AzdE 7193 B&YE 2 rtad diie B
F At oF 03% (w/w, based on starchdry
weight) 2] (Table 1), STMP/STPP &EJAL&A]9
FDA 3832 04 % ©°l8 At (CFR2000). 25°C}
95°Coll M 9] 4 &3 (swelling powerye EL3tAl < 11
ggl 2 Jehgeony 3§ 95-105°CollA wHR-ol 431
o Az F 7M9FoR i FUT BLY
g 2 Woo (19992)9F wi¢ dXste AsE BH
t}. DSC o212l meling peak] #Al= A€ A

Table 1. Swelling power, solubility and phosphorus
content of reversibly swellable cross-linked wheat starch
compared with native wheat starch

Solubility Swelling power
(%) (g/8)
25°C 95°C 25°C  95°C
Native wheat starch <1 23 2 22 0.06
Reversibly swllable starch
Istheating/drying” <2 <2 11 11 032
2" heating/drying” <2 <2 11 11 0.32

“Starch (5%, w/w) was heated in boiling water for 30 mins
and dried in oven (105°C) for 1 day.

Phosphorus
(%)
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Fig. 1.
linked wheat starch (c) (x2000).
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Fig. 2. Particle size distribution in of reversibly swellable
cross-linked wheat starch compared with native wheat
starch. Starch particles in water (0.1 %, w/v) were con-
tinuously dispersed with mechanical stirring and sonifica-
tion at 25°C. Mean diameter (um) of native wheat starch
and reversibly swellable wheat starch was cal-culated as
16.73 and 27.18 pm, respectively

Fo] 738 BAYL ANABHY x-rayol] €& diffraction
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Scanning electron micrographs of native wheat starch (a). gelatinized wheat starch (b), reversibly swellable cross-
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Fig. 3. Pasting viscosity of native and reversibly swellable
cross-linked wheat starches.
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Particle size analyzer2 3 € 7193 J{e zt
= ¥ A& HE grRe 4yt sEER @2 A
ERt}h 24 sl m(Fg. 2), 37 A sl
AME 849 ¢t Bue FF el A=A
S8 o8 ZAHE & (¥ suhIe b AolE
HAT ol WY FHA YAEC] gel& o}FA £
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RVAUHOIX Q) 71EA] 7194 H&8HE zHe 7hast
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(Fig 3), ©181g 4L 7knFdde] 1 crosslinks/100
AGU (anhydroglucose unit) ©}’d2] ¥ JEZ o|F
o7 WA HEA Wurzburg (1986)9] 2i3iAl o]n]
BYE vl g}, 38E AR gel B4 33AY
W& 2¥  amylose®} amylopectind] 2)3] AR
o (Eliasson and Bohlin 1982, Ring 1985), gel ¥4
2] 3 @A amylose solution®] gel 4 ¥ o4
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oA 9] network BAoltl (Doublier and Choplin
1989). 2ol kel amylopectin®] gel Bhe ¥& FE9)
e 2xoA wlg HAE FPAckRing e al
1985). RVA “Joll A2l pasting curved] HAE amylose
9} amylopectin®] 7FZAY 25t 7}EA] soluble
fraction®] 8-Z&o] A H o] Y FNX 2] gel FHol
o] R\ XA 7] W&o, AES F7HE W& (swelling
power °F 11 g/g)tO 2= RVA (7%, wiv)dlAle]
AN H= F7Pt olFoA £ U A=
Ho|n, 95°CollM o] W{E FAHA| 84 EZ &
Zo] A U Ae ol dwF YXH}
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719 A gEEs e slastg Aol @ AEES
A2 dFzld 9% AAE, STMP/STPPY E3E
99:1, wiwpll &% 7ta g, 3 2 Az o) A
ZHAUrt o] AEL oF 11 (gg) A= HLHE B
A, vigg Azxe 3 A F FBOIY B B
oA 719 &gl WEAE AAIEATE DSC 4] melting
2 xraydl 9% diffraction 5482 F4E] HEL B
fdom, SEMOE #FE imager FHo| FEo] 9l
= gul" % (disk shape) Z¥Z YAAE AR &
2 ATt Particle size analyzerdl] 213 94z} 27l&
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AR §&oly 19 W Ax Fvhe JERA &
stk 7193 g WA £y B4 2 889
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