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Abstract: This study aimed to explore the effects of laminarin (LM) on the physicochemical properties of sweet potato

starch (SPS) and pea starch (PS), and to reveal the interaction rules between LM and the two starches by measuring the
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interaction forces in the starch-LM mixed systems. Different concentrations of LM (0%, 1%, 2%, and 3%, w/v) were mixed
with the two starches respectively. The changes in gelatinization and rheological properties were measured using a rapid
viscosity analyzer and a rheometer, and the gel strength and interaction forces were analyzed using a texture analyzer. The
results showed that LM could inhibit the leaching of amylose from SPS, while increasing the leached amylose content of
PS. In terms of gelatinization properties, the addition of LM increased the gelatinization viscosity of SPS-LM and PS-LM
mixed systems, while reducing the setback viscosity of SPS and increasing that of PS. In rheological properties, the addition
of LM increased the fluid index (n value) of SPS, but for PS, the addition of high concentrations (2% and 3%) of LM could
reduce its fluid index (n value). The addition of LM enhanced the resilience of SPS and PS, and significantly reduced the
thixotropic loop area of both. The addition of LM increased the storage modulus (G') and loss modulus (G") of SPS and PS.
LM had different effects on the physicochemical properties of the two different starches, which might be related to the
interaction mode between LM and the starches. The interaction forces indicated that hydrogen bond forces were mainly
present in the SPS-LM mixed system, while both hydrogen bond forces and electrostatic forces were present in the PS-LM
mixed system. In conclusion, LM interacted with SPS via hydrogen bonding during gelatinization, significantly elevating
viscosity and viscoelasticity. In contrast, PS-LM interactions involved both hydrogen bonds and electrostatic forces,
synergistically enhancing pseudoplasticity, gel strength, and rheological properties (including setback value). This study

provides a theoretical basis for the development of laminarin-starch products.
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Fig.2 Pasting curves of LM blend with SPS and PS systems
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Table 1 Pasting characteristic parameters of LM blend with SPS and PS systems

FEH WE(EHGE (mPa-s) PMERE (mPa-s) Jiff{E (mPa-s) ZAEAE (mPa-s) [7]A4={H (mPa-s) WIEREE (C)
Native SPS 1216.33+8.50° 1123.3349.01° 139.67+3.06" 1591.33+7.09° 464.33+10.02° 80.67+1.03°
SPS-1%LM 1218.00£11.00° 1131.33+£6.51° 88.33+7.09¢ 1551.00+4.58¢ 417.67+6.11° 81.63+1.85°
SPS-2%LM 1488.00+11.53° 1385.00+12.12° 102.33+7.51° 1790.67+6.66° 403.00+5.57° 81.20+1.06°
SPS-3%LM 1736.67+8.74* 1516.67+10.60° 227.33+7.57° 1850.67+5.69" 330.67+6.51¢ 83.00+4.19°
Native PS 447.67+15.82¢ 475.67£12.90¢ - 620.67+8.96° 144.67+7.02° 79.01£0.30°
PS-1%LM 511.67+10.07° 552.67+9.71° - 713.67+14.01° 161.67+£12.58% 79.97+0.50°
PS-2%LM 626.33+17.62° 687.00+16.70° - 859.33+19.22° 174.67+8.33° 79.78+0.45"™
PS-3%LM 715.67+20.11° 772.00+15.62° - 942.00+10.54" 170.67£11.01° 79.88+0.35°

TE: [l B/ NG FhE 3R SPSEPS -2 1] 2 57 1. 35 (P<0.05), “—" FURTCH A, Fe2~3R4l).
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Fig.3 Shear flow curves of LM blend with SPS and PS systems

I ZRANE 3 iR, AR 23T V1N JBE 5y

YIS A= LR BT DR TR, A7 S AR AR

TSRS X B IR 7 BE YY) R AR A AR

FEFFH Power-Law BLAIBEATII G, iTEH S5, &

2 2 0], LG ER R AEI KT 0.96, B 5 2
T 96% 1 AT A5 DX 1] PN 2 Bk T 5 B I I A8 R 1 o

KEARBEERRZFTEH R/, HIE 2 0TH, £
SPS R Z Y, IIAMEE N 1% Fll 2% 19 LM i 2R
T SPS Y K {H.(P<0.05), i SPS-3%LM 215 SPS >k
whn LM 20 K AE TG 35 22 5 (P>0.05), iZIM R 1y~
A ATREE H TIEM- 2R SRR h 2P S5 iEm a -

A SEER, BHASTER 43T iz 3l S EUR RIETH:

BH F7, T 2432 B 55U R ST, gE 555 aidhr B, 2494

VL, S EGEAR R BRI

2 MR S LUEE R T VE BT YR St 4
Power-Low P& 24
Table 2 Power-Low model fitting parameters of shear flow
curves of LM blend with SPS and PS systems

FEh K n R
Native SPS 44.4048+0.5432° 0.3639+0.0034° 0.9985
SPS-1%LM 23.8270+0.6811° 0.3774+0.0078" 0.9929
SPS-2%LM 33.6381+0.3950° 0.3642+0.0032° 0.9987
SPS-3%LM 44.2141%0.5281° 0.3696+0.0033 0.9988

Native PS 9.2498+0.4069° 0.4018:0.0060* 0.9963
PS-1%LM 8.3712+0.4540° 0.4163+0.014* 0.9798
PS-2%LM 16.3425+0.5473° 0.3408+0.0094° 0.9860
PS-3%LM 28.1365+0.8040° 0.2290+0.0087° 0.9674
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Table 3 Resilience of LM blend with SPS and PS systems
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Table 4 Hysteresis area of LM blend with SPS and PS systems
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