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Effect of Potassium Ions on the Properties and Mechanism Analysis of
Tamarind Gum/Kappa-Carrageenan Composite Gel

WANG Yuli, LI Ting, FAN Yuwen, HUANG Jiayu, NIE Kenan, YUAN Peipei, WU Zhengqi’

(School of Bioengineering and Food Science, Hubei University of Technology, Wuhan 430068, China)

Abstract: To investigate the effect of K™ on the properties and mechanism of the composite gel system consisting of
tamarind gum and x-carrageenan, four methods including rheology, texture analysis, microstructure, and infrared
spectroscopy were used to investigate the properties and structure of the composite gel with different K additions. The
rheological results showed that the addition of K™ increased the modulus of the gel system and decreased the compliance
and total deformation. When the addition of K" increased to 15 mmol/L, the apparent viscosity reached its highest value of
2690 Pa-s. The results of texture analysis revealed that the strength and hardness of the gel system increased with the
addition of K", but its elasticity and cohesiveness decreased relatively. Infrared spectroscopy and microstructure
demonstrated that K™ could promote the interaction between tamarind gum and x-carrageenan, the gel pores tend to be dense
and uniform, and the inter-pore walls were most regular and strong at the K" addition of 15 mmol/L. The results showed
that the addition of K" could make the gel system exhibit better viscoelasticity and anti-deformation, and make the network
structure more compact, which would provide a theoretical reference for the application of tamarind gum and x-carrageenan
in compounding.
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a -
1075 PR
’C-G\ 1
£ v
S
;” -
§
-~ 0 mmol/L - - 3 mmol/L 6 mmol/L
- = 9 mmol/L 12 mmol/L~ - 15 mmol/L
e 20 mmol/L
0 50 100 150 200 250 300
IRFIH] (s)
b 10’3 — 0 mmol/L — 3 mmol/L 6 mmol/L
— 9 mmol/L 12 mmol/L — 15 mmol/L
—— 20 mmol/L
- 102.
&\i
B!
E
IOI-K\Q
10° T T T T T .
0 200 400 600 800 1000 1200
] (s)
B3 KR KESHE TSP-KC & & Z2 & (a) MR AE (b)
ARkt

Fig.3 Compliance (a) and strain (b) variation curves of TSP-
KC gels with different K additions

BECHTASTEE R 3R S5, T AR, RN BT AR TN
55, BEIHBEAAR 45 H 85 . 8] 3a 1, TSP-KC 2



%44 5 10

L, % FE TS B - R S B B ML A - 81 -

BB T AE AR BET AR B ] BT AN WS S, (5
BEE KESINEnyEgin, JEAEIREIR, 0] KIUAEre
(I IZEE T AL TGN, L5 AW, BN AR 2
BERSHE NI EEBUFERRZ — o UNIEl 3b iR, TEIHASAT
[H] 705 Bl PN, TSP-KC &2 5 BEIBE 1Y 7 228 700 88 0 381)
K, T a2 BRAR, B KU N, ek 2 i
SN AR AR R B RA T, X R KSR — e
FEl PN, TSP-KC & 6 15 8 S IR [l st B e A ),
KA LA 58 52 5 58 AR 2 0 I 45 454, v B2 5
BERYREE . eAh, KIS AE 20 mmol/L B & & 4¢
A AR T T 15 mmol/L B 4 S A8 T B, 33X AT
BB K5 ZHEse i oK, B BB SR, (H
THEE s P 25 S5 AR AR 55, PRI 22 2 e 8 7 B = A T
KEIEAE E P, R As <25 Bl A, KIS N & 7
15 mmol/L i}, TSP-KC & & EE BIBEERS PERE A o
22 [FRAEFESR

SR FI TS (TPA) S PG BRI R Bk
MEETB, £ 1 & TSP-KC & S EIRIA R LEAE
K'BSINE TR TPA 4345, MiE K iInaEn AW
YR, HE AR FR R R B T i, 7 KOS iR
12 mmol/L B, &E Rl B8 3k 2 Fe v (. 2715.792 g, i
JE A TR, RIS, DA K5 2 SRR 22 A9 5 i
R, (BAE KBS 15 mmol/L B 22 i [9] T4
HaFG X TRERE R TIIAM K'5 KC _EAYRRRER L
W45 G, AFAH 2R 0% BUBRTE 45 44 IR 4 7 AR 22 K, 155
KC EEe Ak, AT 52 B e 5 i) X 45 2540 S8 i KA
P, 8 e i FE S 5, i s p Es P, RIARE, KRS

£ 1 AR KBIEEM T TSP-KC & &5 iS5

Table 1 Texture parameters of TSP-KC gels in different K*

additions
(Em“’fl’i) R (g) H4E (mm) L
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3 1382.874+178.506° 0.111£0.111° 0.090+0.090°
6 1771.706+141.133>  0.157+0.008® 0.040+0.022°
9 2456.925+162.043°  0.156+0.047" 0.100+0.018°
12 2715.792+154.235°  0.152+0.030® 0.128+0.069°
15 2044.255+165.826°  0.182+0.040 0.074+0.044°
20 1734.214+199.230° 0.328+0.156" 0.099+0.064*
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Fig4 Microstructures of TSP-KC gels with different K™ additions
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