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The Rheological Properties and Applications of Modified Starch and
Carrageenan Complex as Stabilizer

Jae-Ha Lee, Sung-Jun Park and Se-Hyung Son

Ottogi Research Center

Abstract

Rheological properties of the aqueous solution of various polysaccarides and their effects as a stabili-
zer in fruit(peach) syrup and yogurt were investigated. Four kinds of modified starch(Sun Kolguard,
Sun Registar, Mira Cleer 340 and Maps 449), three types of carrageenan(kappa, iota and lambda
types) and pectin were used in this study. The 5% aqueous solution of each modified starch was
gelatinized at 66C . After gelatinization, Sun Kolguard showed the highest viscosity among those samp-
les. The synergistic effect of carrageenan on 5% aqueous solution of Sun Kolguard was studied by
changing the mixing ratio, and the result showed that the ratio 90:10(Sun Kolguard:carageenan) had
the maximum synergistic effect and the effect of iota type carrageenan was higher than that of other
types. The effect of Sun Kolguard as a stabilizer in fruit syrup were superior to other modified starches
studied. The gelatinization temperature of the addition of iota carrageenan in starch added fruit syrup
changed from 66C of 5% aqueous solution to 82C . Furthermore, the viscosity after cooling of syrup
which made iota carrageenan and starch added fruit syrup was more increased than simple starch
added fruit syrup. The mixture of 90% Sun Kolguard and 10% iota carrageenan were estimated as
the most appropriate stabilizer for manufacturing the fruit syrup and yogurt adding fruit syrup.

Key words: stabilizer, modified starch, carrageenan, fruit syrup

M E

A2 7 RARL sho] ojshata] Al
of )¢ FEIAL ML AL Fshvl AR T
Feholl wel go FHE LF
YEbEel gl HaAl,

FosHA AR5

)

X
]

3%

o
(L

7}e}7] a2 F2F
M 24(Gigartina)®) A X7 BH2 A FF AAlste] of
& a2z AsAQ dFF24 A5 3,6-anhydro-D-
galactose % HAS0F )719] st $17] S shel ahel
kappa, iota, lambda®] Al £3H-2 rrl®, o] 58 o]3}
SHoz 234 g 548 23 alow, 7] gxs)
23] spAE 2 gelstAl, AEAl, HEA, AHEAGA
2 A Ton dgs HERIE 2 AfolTon,
VAN HEIH A )dE S AEHE o
A oo ”‘"—/L_‘E_-\—P} glo) &z AEAlqlel 28

2 2wt (Chondrus) 3}

ul

L 17

ON

Corresponding author: Jae-Ha Lee, Ottogi Research Cen-
ter

672

2
gl

STFEE

B3 g om® obxlA &A%

preparation for yoghurt)> &4+

)

hed X)=(fruit
o dutat

ERE sty dsl Holsa qlop

2 QAFol e WA Febride] S3arAAlY
A S48 s b SR e e
2Eo] WA A Al Fe] gheb7)vkel s
E3AEAY] Bejd EAT) o]of mfe) A3 W &4
SF2E] iyt SE&A el HES vf RIsA
gl

BRI

=

BoOAE ol ARER HAHES W WAt o] 5%
7o 2 oledzl Sun Registar(dlo] =24 Lz olibA
2 (ALY EEe), Sun Kolguard(G 4k ojr]sl i} AR,
(E)ALET ), era Cleer 340(xA4+ 0} 12k AE
Staley, 7|5+ 3 Maps 449(xA4F ofr]¥i4k =&, Cpe.

Pl e, ket () = ﬂdMLMI 1 kappa,
lambda, iota €}%]9] 3FF{-9] sle}7) g 48l e A
Tl I AMmw ok 4%‘*]% *ﬂi*l AH-g



“-‘]E‘—"— low methoxyl =&l e 2] Sanofi Bioindustry

29 MEOZA of 2H 23T} 26~36%2] 325
NH959+ 20~28% 290NH95% AMg-abgivh 2 2|5l
A3 WEESols SREFolE Al A 915k
Ag, A W vy 5 ol YEg A A=A
Agol Agstqch Aol AMgal YRKGo e TR
ke 7 Brix%o) 9ok

SEPHAIRE W HEEY

kA A e} EgketAA el A% = Brabender Viscoamy-
lograph& AH&3}e] ZAslgion, 2 whHle 5%(Ask
718)9 A EE E@AAA L4 15C /min2
S5 E AREA7) A 90T A 10%7F f7) X7 & 20T
742 WrhsimA e wslE HAsigloh Tl
Ew 71EACA Hxwar) delitr] Alzbehs =7t
L= 2 AA3dc} =3k Brookfield Viscometer(Brook-
field Engineering Laboratories, Inc., RVF&, v]=h)#
Apgsled e F2EL] ALE HAst wlwatdon,
#d A5 o) Axi= Bostwick Viscometer® 273 akeit),
Brookfield Viscometer?] 2] 71-2- 20T o) 4] spindle
Nod=Z 4rpmollA 3027 3417 5 =} o,
Bostwick Viscometer®] ZAz 72 20C ol 4] 2| 3to =z
FE 182F EE W A skt

asEn 3 HlnEE| Akt
Eny

AoRI A Edte %M!El deg =ik
7o) gedo] dmghe olgh Adow e e o

Mo RE AAbsiich

244 & Hsynergistic effect)=(AB)/(A)+ (B)

o714 (A)  AqtA A E 73] pre] Boalon 3yl
=43 Hx 3k

B): BalAA & 2% Fxo) Solon a8 Hxx
A= 3

(AB) 3 A9} BE 7t o x4 F54 Alo] Soflom

oo == Aw grelu)h
g, A A S (relative viscosity)r 5% 2] ¥ AJ#
Holo] A glol] gt 7t Bt Aal S HE gk

)
£ st

l‘ll‘-ﬁ!

ALl M=

B AR sl e Bpo) Algg 71% 2 sheda,
Eeu g B4ol 50%, W Ader 39%, EE T 3.76%,
EZS(DE-62) 528%, & 03% % Haxloke] kAlAS
Hrbsbe Ao® skt Alzupge WE Eiots &
Zalm WY Trck ol 3hA 65C o 4] 7hed ml
g F kA e Hobsta A E 5 das Yoo
w02 sloirh HolAsie) HE by ogR deke

53.5~54.5 Brix% =2 &hdch

—

I‘

11

ZEQ9| XM=

Bgze #e)A

B

4 eS8 673

el FA 7 vl fFaiol A AFare Bl aFEE}
A7) A F A1ES 80 0 208 Hlg 2 Alo]4] A zabeic)

dn 3 ng

waTIEe M
WA AR 4] ds] % Wl wlE foho] HrE
vl EA gk @T‘P—”— Fig. 13} Zt} 71dex 66T w2

A A RE 45 B} 33s7) Asida, 8%
39 Axe Sun Kolguard7} 7}AF 74ElAl ekt e,
Sun Registar, Mira Cleer 340, Maps 4492} =02 &2
Hx 2 viefdgioh

6
0 {

® - Sun Kolguard /./
0 —- 4 Sun Ragua ./'/. p

E s
) - uer Cew a0 = s
= A
- o
A Mapy 448 - -

Viscosily ( 8.U.)
g

0 0% X I 0 4 N0 55 60 65 0 TS B0 B % 90 B B0 IS N6 K0 BWB DN
Temperature(‘C)

Fig. 1. The viscoamylogram of 5% aqueous solution of
modified starches

Table 1. Viscosity and synergistic effects of stabilizer
in 5% aqueous solution

Stablhzer 5%)

Synergistic? Relative?

Sun Kolguard Larrdgeendn(%) effects  viscosity

(% IOtd lambda kappa

5. 0 1.00 1.00
49 0.1 148 1.16
4.7 0.3 1.92 1.63
4.5 0.5 2.07 1.84
4.3 0.7 1.98 1.92
4.9 0.1 1.22 0.92
4.7 0.3 1.37 111
45 0.5 1.60 144
4.3 0.7 1.48 1.56
49 0.1 1.08 0.83
4.7 0.3 gel gel
4.5 0.5 gel gel
4.3 0.7 gel gel

Vsynergistic effects = (AB)/(A)+ (B)

(A) is the viscosity of A stabilizer solution at located con-
centration, (B) is the viscosity of B stabilizer solution at
located concentration, {AB) is the viscosity of A and B
complex stabilizer solution

“Relative viscosity is the ratio of viscosity of 5% Sun Kol-
guard solution and complex stabilizer solution
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Table 2. The viscosity of fruit syrup using single stabili-
zer

Stabilizer . Viscosity
; pH  Brix%

Species Amount(%) (mm/time)
325NH95 0.22 3.87 54.4 44/112"
290NH95 0.22 390 543 37/105
Maps449 2.00 3.85 54.0 76
Sun Registar 2.00 3.86 542 70
Mira Cleer340 2.00 3.79 53.5 73
Sun Kolguard 2.00 376 543 65
Sun Kolguard 3.00 375 542 41
Sun Kolguard 4.00 376 549 gel

U44/112; Value 44 is before and 112 is after breaking
of gel.

Table 3. The viscosity of fruit syrup using complex sta-
bilizer

Complex stabilyzer Viscosity
- pH  Brix %

Species Amount(%) (mm/min.)
Sun Kolguard 1.00 380 546 70
iota carrageenan 0.10
Sun Kolguard 135 384 542 41
iota carrageenan 0.15
Sun Kolguard 1.80 3.79 539 34
iota carrageenan 0.20
Sun Koiguard 0.90 385 539 24
kappa carrageenan 0.10
Sun Kolguard 1.08 384 539 13
kappa carrageenan 0.12
Sun Kolguard 1.35 383 542 gel
kappa carrageenan 0.15
Sun Kolguard 1.80 382 547 gel
kappa carrageenan 0.20
Sun Kolguard 1.80 383 543 35
290NH95 0.10
Sun Kolguard 1.80 383 544 31
290NH95 0.20
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Fig. 2. The viscoamylogram of fruits syrup

Fruit syrup A: Sun Kolguard was used at fruit syrup
as stabilizer

Fruit syrup B: Complex of Sun Kolguard and iota carra-
geenan (90:10) was used at fruit syrup as stabilizer
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Table 4. Changes on viscosity of yoghurt adding peach
syrup using simple stabilizer in storage test

Yoghurt(plain80% -+ syrup20%) Viscosity(X 1000 c.p.s.)

Stabilizer in peach syrup Storage conditions('C , hours)

Species Amount(%) 4C, 20C, 37C,1hrs37C 3hrs
72hrs 72hrs  after after

4T ,72hrs4C 72hrs
325NH9%5 0.22 8.3 5.0 22 19
290NH95 0.22 10.2 5.0 22 19
Maps449 2.00 10.8 5.3 2.2 2.0
Sun Registar 2.00 10.8 59 26 2.3
Mira Cleer340 2.00 10.8 56 2.5 22
Sun Kolguard 2.00 111 6.2 3.1 25
Sun Kolguard 3.00 12.3 7.4 34 29
Sun Kolguard 4.00 15.1 8.0 44 3.8
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Table 5. Changes of viscosity of yoghurt adding fruit(peach) syrup using complex stabilizer during various storage

conditions

Yoghurt(plain80% + syrup20%)

Viscosity( X 1000 c.p.s.)

Stabilizers in peach syrup(amount, %)

Storage (hours and temperature)

Modified starch  Carrageenan Pectin 4C, 72 hrs  20C. 72 hrs 37C, 1 hrs 37C, 3 hr

(Sun Kolguard) (iota) (kappa) (290NH95) after 4C, 72hrs after 20C, 72hrs
1.00 0.10 15.5 9.8 54 4.2
1.35 0.15 15.8 11.6 6.5 5.2
1.80 0.20 175 12.8 7.1 6.0
0.90 0.10 10.9 6.3 2.8 2.6
1.08 0.12 11.2 57 2.9 2.7
1.35 0.15 121 74 3.0 2.8
1.80 0.20 14.1 75 34 3.1
1.80 0.10 11.6 6.2 3.1 2.8
1.80 0.20 12.5 6.3 3.2 29
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