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Effects of Sodium Alginate and L ocust Bean Gum on Rheological and
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Abstract: To further improve the gel properties of wheat starch, the effects of sodium alginate (AG) to

locust bean gum (LBG) ratio on the viscoelasticity and gel texture of wheat starch were investigated by
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dynamic rheology, steady rheology and diffusing wave spectroscopy. The results showed that storage

modulus, loss modulus and consistency coefficient of wheat starch gel were increased, while loss factor was

decreased with the addition of AG and LBG with different ratio. The viscosity of wheat starch-gum blends

decreased with the increase of shear rate, showing pseudoplastic behavior of shear thinning. This was in line

with the power law model. The results of diffusing wave spectroscopy confirmed that elastic index and

viscosity index of wheat starch gel were increased, while solid-liquid index was decreased with the addition

of AG and LBG. When the mass ratio of AG to LBG was 1 : 1, there was a synergistic effect between AG

and LBG that could cause wheat starch forming dense and elastic gels with optimal viscoelasticity.

Key words. wheat starch; sodium alginate; locust bean gum; synergistic effect; rheological properties
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1.3.1  BEM &

B, H6E 2% (wiw, ETIEBTRER)
) AG. LBG., AG 5 LBG ARILFIAE (AG
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5 LBG M/NEiE M —R K AR )
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HR7 0
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FKBAARETFR, FT RVA BIALEEE A9 E .

F
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Tablel Compositionsand abbreviations of all samples

AGWE (%, LBG ®RJE (%,

FEih 24 B e, o Sy =
w/iw ER TR ) wiw ek TR )
WS 0 0
WS-A, 2 0
WS-A,sLos 1.5 0.5
WS-AL, 1.0 1.0
WS-AgsLis 0.5 1.5
WS-L, 0 2

1.3.2  ZhaABRAR AR E

PR S ASCI 78 A i 1 S AR T AR RV, PRI
3 g VEMBERCKES, B FRAMNES G, Sk
BT E R Ak, FERE AR VB 5 — 2 R
Bk K or7E k. M B HAR 25 mm HFAT

M, BRI mm, WK EE 25 °C, sl T4tk
R DA L R R A

(1) A

HRE LM XM, i AR 0.5%, W E
WA 0.1~10 Hz, i s#MR A i, B 5
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BE AT 238 702 A 1 T 72 2 T

(2) WFTa 4
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W ] 722 A B 9 72 2 T
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MR EE 25 °C, dsepi A% (MSD)
HEME R4, A B4R RheoSoft
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Fig. 1 Frequency dependence of storage modulus (A), loss modulus (B), and loss tangent (C) of WS and W S-gum blends

MREGFET, WS-A, I G'Fl G"H&E T
WS-L,, #i%N 10 Hz if, G'Hl G537+ T4
122 Pa 1 11 Pa, B WS-AG ¥ 5t A 5EIE R 2% L
WS-LBG H#(%, X 5 Lin ZUS gt R —30, b
AT IR 5 0 i — 3 e A5 S M ) L L
LR U RER I R A I 5 . Fang 450
R BT IR 544 e My — 8 R R BEIC 1Y GY e TR
IR 5 8% BT M — IR RS BE I o 5 WS-A, FIl WS-Ly
FHE, WS-A,L, RIHE S GH G EAR
B9 tand, M FRZERWTLIE T, AG X WS BEie
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Fig.2 Time sweep rheograms of WS and WS-gum blends
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Fig. 3 Flow behaviorsof WS and WS-gum blends
*2 IMEEM-FRKEGEESERNBEESH
Table2 Steady flow parameters of WS and WS-gums blends
. AT EIERLIES AR FR 17
B4R %ﬂilﬂiﬁié\/
K,/(Pa-s") n R? K,/(Pa-s") n, R? (Pas™)
WS 1.00 0.63 0.99 0.28 0.82 0.99 844.15
WS-A, 1.15 0.58 0.95 0.51 0.75 0.96 518.31
WS-A,5Los 2.51 0.47 0.90 1.07 0.57 0.99 109.13
WS-AL, 2.55 0.42 0.91 2.43 0.50 0.99 108.60
WS-AgsL s 2.47 0.51 0.90 1.62 0.63 0.98 109.91
WS-L, 2.36 0.49 0.99 0.93 0.69 0.96 649.62

TE: Koo ng oA AT NGO R R BE B R BRI SRR I8 50 Koo no S R AT TGO B A A R SO SR AE 46 50 RO AAHSE R B
Note: K; and n; were the consistency coefficient and flow behavior index corresponding to the upward curve; K, and n, were the
consistency coefficient and flow behavior index corresponding to the downward curve; R* was the correlation coefficient.
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1, MSD Mgk AP, K 4 W T/ANERE
F3— K AR 5 LW 19 35 5 KR AN S 55 2 4 S i ]
KR, hE 4 TLUEE, IR MSD
M AR L, W LA = A X PRI T
(0.001~0.01s), *FHIX (0.01~10s), RPEX II
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MSD iz Bl R, TEHRLT 1Y MSD BE 2541
S [A] S L PRGN, a0 46 B BEVE M ot AT
B 2 254 . Bl B RIZE R (0.01~10 s), MSD
M2 BT 5 X, B 2R S s [ N S M7 1Y)
BN B WS, R VITE R HEAR EAEHZ T
BLBERE 45 258, BRI TIEM BT iEsl. T &
XA EE (B MSD {8 ) AT LA BeE i i s b 4
BO(ED), RAFES ML BURTLE . FE X
{18 Ak o WA it 2 [ AR sl 28 VR A ) AR, PR
P fE % (SLB) #RAFP, 0.5<SLB<1 B}, #ik
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Fig. 4 Relationship between mean square displacement and
decorrelation time of WS and WS-gum blends
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WS-A L, #HHHAMLH MSD H, EA&KRRH
Pz RS BRI E , BRI TR RER
fiX, ki izgh i F 2 BN, RN TER -
FEIK AR A 72 110 2 UL R0 B o 0

m3k 3 s, MAFEKKIEE, E6KRN
EI fl MVI {H¥ 745, WS-A, ZHH L WS-L, #
= EL # MVI fH, 5 WS-A, F1 WS-L, f L,
WS-A,L, X3 EEAY EL A MVI{H., WS-A L,
9 EI 1 MVI {E# &350 15.5x107° nm > Fl
0.41 nm >s, L, MMAFKEKE, E&5KR
() SLB {E 1 0.53 FEMEH] 0.39. Xu 22 F5r %1
NI £ 2 R v 2 W R LB Y EL A
MVI {8, He %P7 B IIHTE T AT R R
A5 v A AR L BEIE 1Y MV B, &I SLB fH . 3%
AR /NZZ VE M R SR K BB R 22 [R] 38 i S el 5 1
A AR, R TR s s S, RF
T B 1 R () A R PBE B i I 45 Rl R
W E Y ELAT MVI B,

F3 NERB-FARASSRRNBRELEESY

Table3 Micro-rheological parameters of
WS and WS-gum blends

BES AR ﬁfﬁnﬁ) T 7 Zi’?ji’g j) H
WS 2.30£0.01° 0.53+0.01° 0.04+0.01°
WS-A, 6.70+0.01¢ 0.43+0.02° 0.19+0.02¢
WS-A;s-Los  14.8£0.02° 0.40+0.01¢ 0.40+0.02°
WS-A;-L, 15.5£0.01° 0.39+0.01¢ 0.41+0.00*
WS-Ags-L s 10.4£0.01° 0.41x0.02¢ 0.31+0.02°
WS-L, 3.60+0.01¢ 0.47+0.01° 0.09+0.01¢

T [ — S0 B PO [RING B SRR B (R A A 3 25
(P<0.05),

Note: Different lower case letters in the same column
indicated the mean values were significantly different (P<0.05).
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