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Effects of hydration temperature, geldosage and potassium chloride
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Abstract: Objective: To achieve accurate application of kappa-car-
rageenan as a gelling agent in food industries such as processed
meats, dairy, desserts and jellies, as well as seamless capsule in
pharmaceuticals and crushable beads in tobaccos. Methods: The
viscosities of kappa-carrageenan solution prepared at different hy-
dration temperature, different dosages of kappa-carrageenan dos-
age and potassium chloride were measured by digital viscometer.
Results: (D The hydration temperature had a great influence on
the viscosity of kappa-carrageenan gel solution. With the
increasing hydration temperature (fixed hydration time at 1 h),

the viscosity of kappa-carrageenan gel solution decreased. Gener-
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ally the higher the dosage of kappa-carrageenan, the greater the
decrease of viscosity. @ The viscosity of kappa-carrageenan solu-
tion increased exponentially with increasing dosage. @ The pres-
ence of KCI had little effect on the viscosity at low dosage of kap-
pa-carrageenan. However, the viscosity of kappa-carrageenan so-
lutions at higher dosages increased with the increasing KCI
dosage. Conclusion: Hydration temperature and gel dosage had
important effects on the viscosity of kappa-carrageenan, while the
amount of potassium chloride had relatively little effect on the
viscosity.

hydration temperature; kappa-carrageenan; hydrated

Keywords :

gel solution; viscosity; potassium chloride

R0 M4 F SUSEJBE TG B e o DA 21 3 v 4 Y

— Moy F K2, BARENT . RPLK & H o-D-
nH g 22 FLBE (GO A 3, 6-J8 K-a-D-nik g 2= FLHE (AG) B8 3
PR LA £ 00 2 B A & . AR O TR TR ik 11 5 i R A
B 3,6-iK-d-2E R (3,6-AG) & B IAR, =BT
O i S SE A i AN B IO v IV I I
p- B T A P U B RT3 Rl B kappa-%1 (AR

@&HEL&E}:’Z\)/N3OA,3 6-AG &= R 28% ~
35%) Jota- T $i7 e (B BR ik 2% & #2028 %6 ~30% 53, 6-
AG &R 25%~30%) F1 Lambda-# (B % fig 3% & 1

32%~39%,3,6-AG KN 0% %, kappa-% il Tota-
L AT LU U IS, T LT I 1 R T 2 B AT PR Y
Lambda-T -5 417 Ji¢ TG e B g g, — M A Dy 384 8 750 4 7
TER b Tolk i, 2 kappa- BB w I AE e 88 7 B,
T R kappa- 1R BB HEAT 8 K 43 B T L 8RO I #A
AT KA — R ESR A 70 CLL LWIRE (RN T T
A :68~70 CHI, 415,90 “CBY) Xf H gk 47 K & ¥ L 7



F&M | Vol.38, No.10

HFAA KA MG A W LLAE S K887 48 . Phillips
ZELTTIN S 2 kappa- B B8 43 OB A TURL7E I
M2y 40~60 CZHIA A RKME KUK G, 2 BUR
KA B BE VA i A ROURL B8 AR T R Y T 3 B g, R T
AR — LB 75~80 C R EFE TR, M A
kappa-R$L B 19 7K 4 FOBE B2 i RE 3 ZU RO T 5 R B e 45
B R R R I B R R Bl a4 %6 S
AL L BH 1k P R K R R R A 5E K A . R
EFRR T &8 8 7 AL, 2R AR oK &R
JEET L BRATFEAR R KT kappa- B A K G IR B A
2y o5 A B 2 I8 . A2 kappa-< BB 7E R [R) 5
K CIN[A) kappa-I= B i &R [ £R v B2 19 1R 8 s %t
AR AT AR R ) L T KRR 5 e LT B o8 4 2 T L Bk
S Ut - kappa- 15 F B 7 il £ ¥ e R0 EE S 1 2 A s BB S ok
A TR X HL T A 1 B B G 5 e AR D BT AN . BT
B SR SR K B A 28 43 W oY) O T RE L O 3 R0 B
DI B G A e th 1) ok E W R, B2 W2 kappa-
B A A R R — AN AR B R kappa-
R AL [ B B & v, KA I B e e A0 SR A
7 0 H I BB VR B B Y 45 5 W R AT BIF 5T L DA S
kappa- 15 5 78 45 47 b 450558 v 114 v 1
1 MEt5J5k
1.1 #REiH

kappa- KL 1(S1)  kappa-F FL I8 2(S2)  kappa-|
P 3(S3)  kappa-F L 4 (S4) : 7K & 58 FF 43 B R 100,
318,408,505 g/ecm?(1.5% ,20 °C) Wil b J5 2 W BHH5 A7
R

FALE . B RH L E D BFHE L DA A

MK LR E A
1.2 EEEMNE

TR - BJ100 A, = B PR AE W BHEE A PR A 5

BB DV-2H B, E R KB TR A R

/[}4‘

&l

L FFFE . IND256x B, Fifi £ Mettler Toledo 2\ A ;
A3 K . XP603S B, Bij + Mettler Toledo 2 7]

L3 RETTIE

1.3.1 Wit #EET 2.0%,2.5%,3.0%.3.5%,
4.0% kappa-—RHLIEH & ARSI R N & 4 5 4%6.8% .
12 %5 (AAX T kappa-—R 2 & JH ) , 43 BI7E 70, 75,80, 85,
90 C KA 1 ho BF G455 W R 28 X T T0 o 1) 9 Je 0 B 1Y
S T E 80 B FEUE 50 r/ming I 4R 2 18 K IR E
O kappa-&$7 B A K IR 50 C s K G HEE 1 h,

1.3.2 kappa- R K H M Hl & HEHWHEHEWHBEHT
(50 r/min) , 4 3@ 1 /Y 28 18 K m A B0 Ak BEE b, A E
50 °C, FRBGE & 1Y kappa—F $7 ¥ 1 4%.8%,12% I

FEFE . KGRERAEMEIUHAEX kappa+ 1 T B K 3 B I %00

B EALER IR A S TE B R BN BT L K A
B A e vb 3 AT 43 10 SR 5 A3 i #4870, 75, 80,
85,90 C.ikB TR EE 5, kL H\E B 1 ho R H 5T
KA, BB B 2.0%,2.5%,3.0%,3.5%,
4.0% 1 kappa-< LI & A AN [ &L SR ED
1.3.3  kappa-—R LB M AG BE DN s 8 6 BE TR HAE A
PRI 85 CoKits i FLH, SR IS 5 7K & 47 19 kappa-— $iz JiE
2 VA 80 TR B et R b, L A R R A
B AT 28 ST IR SR AR AR SR 7RSS 38 100 1/ min
TR DA L A 13 O JiE 0 S N B A
2 #R5Mhe

Y kappa- R B4 8T K Pk, K 4y & 78 R B
UKL JE FEUE B — 2 S, th T T X R R 2 1 7
Ko FARMEZE 3, = B £ R A LT, T K A e, TRtk
AREALE K H 43, 3t 2 3 22 28 K S A ) B HE ¥ UK 43 R
i K ik A7 7R Y —Fh LG . 24 kappa-S 97 B8 23 I A5 4
I 550 7E 16 B 5T 24 40~ 60 C Z B A2 Kk Eik &
W H  kappa- R PR H I 3, 6-AG & W, B BR Mg 5 A
AR, RO A S K &0 H R 3,6-AG 2 HL
TR TG R TR ik 2 R o K M. 53 A, HOK & TR B SR BLAR
T 5 RALRE A M B R mBE R P, B2
K B TR BE 0 K A B TR0k BT O B0 T 1 78 B R 28 BT R
B R B A — R,
2.1 KEBEX kappa FHER R ENF N

NE 1~ 4 T LLE L KGR BE X kappa-R AL
WA B KW, BEE K G T & (K
A WA 1 b RIS RE S R KCL & 0] . kappa-—+ Fi7
i TS B N N < N NI TR =IO i e NI T IR 2 T
kappa-—I~ F 5 A f 7B vy FL 286 B2 T IR R R A X B K e
HOBAG, HA R R IR BN . B, 7E 4 kappa- R
T F W B SRR S MK AR B AR B, B S £
) kappa- $o7 B 5 VR 10 786 5 B 6 I B E

PL kappa-RHLIE 1 4 i), % FLRS W A BE (YD) RK & iR
EMLCOUZIHMACRFTUEG, EAHLUEGHEILR
bp HHOGPEAR W . LA TR AAR DG R BT

AN 2.0% I, Y =0.032 3X* —5.779 7X +
282.26 ,R*=0.990 1;

&R 2.5% B, Y =0.003 7X? —0.956 3X +
83.596 ,R*=0.996 4;

RN 3.0 %I, Y =0.145 7X*—25.79X +1 201,
R?=0.988 5;

e B R 3.5% B, Y = 0.092 3X? —18.072X +
970.88,R*=0.997 6;

R R 4. 0% BF, Y = 0. 342X* — 61. 606X +
2 933.3,R*=0.997 7,

MWE 1~E 4R, KERESSFEKEHEIM



HA# 3 FUNDAMENTAL RESEARCH

kappa- 15 P R B kAR AR Ak, K B IR T KA
JERENAR R TR, BB TEATRALUT 34T
T J5E A

(1) M4 Baets ZU Y B BF 5T, kappa- $7 I AY B FE 2
P F8E E R A HE R g R 0. B R R
WAH A I E RS WA I, R EOR A W B R R
gL oA B AT E K T BOK A i kappa- & 7 i BURE

3501

—-2.0%
= 3001 2.5%
© 250t +3.0%
L -+3.5%
%E% 200 —-4.0%
| .\-\'\.\.
% 1001 \M‘
= 50t
— sy
0 ‘ ‘ ‘ ‘ ‘ ‘
65 70 75 80 85 90 95
KA
Hydration tempemtum/ C
A1 KRE&EBENAREMAE kappa-Fi2iz 1
F5 69 % v (4% KCD
Figure 1 Effect of hydration temperature on the

viscosities of kappa-carrageenan 1 with dif-

ferent dosages in the presence of 4% KCI
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Figure 2 Effect of hydration temperature on the
viscosities of kappa-carrageenan 2 with dif-
ferent dosages in the presence of 4% KCI
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Figure 3 Effect of hydration temperature on the

viscosities of kappa-carrageenan 3 with dif-

ferent dosages in the presence of 4% KCI
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Figure 4 Effect of hydration temperature on the
viscosities of kappa-carrageenan 4 with dif-

ferent dosages in the presence of 4% KCl
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Figure 5 Schematic diagram of kappa-carrageenan vis-

cosity behavior with dosage levels
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Table 1  Fitting of gel solution viscosity versus kappa-
carrageenan dosage
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