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Physicochemical Properties of Carrageenan/Kudzu Starch Blends
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Abstract: The physicochemical properties of carrageenan/kudzu starch blends (CK) with varying carrageenan:kudzu
starch ratios were investigated to improve the processing performance and edible quality of natural kudzu starch. The results
revealed that the viscosity, retrogradation value, yield stress, loss modulus, and storage modulus of CK pastes decreased
significantly and the pasting temperature rose significantly after carrageenan was added. Moreover, the CK gel showed a
homogeneous porous structure, and the syneresis rate, relative crystallinity, hardness, gumminess, and chewiness decreased
significantly, while the resilience increased significantly. At a 10:90 (m/m) ratio, peak viscosity, holding strength, breakdown
value, final viscosity, and retrogradation of the blend decreased by 20.30%, 10.12%, 54.60%, 16.96%, and 28.18%,
respectively, compared to natural kudzu starch. The pasting temperature increased by 4.00 ‘C , and the yield stress, hardness,
gumminess, and chewiness decreased by 9.03 Pa, 489.45 g, 422.37 g, and 413.58 g, respectively. The resilience increased
by 0.14, while relative crystallinity reduced by 6.04%. In conclusion, carrageenan increased the pasting temperature of CK,
enhanced the shear stability and fluidity of the paste, and decreased the viscoelasticity, making the gel texture softer. These
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findings provide a reference for the processing of kudzu starch products.
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Fig.2 Pasting curves of carrageenan and kudzu starch blends
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Table 1 Pasting parameters of carrageenan and kudzu starch blends

Fo MAEAEE /(mPas) PREFrEEE/(mPa-s)

R R4 /(mPa-s)

CKO 1645.00+26.89"

CK2 1468.00 +6.56"
CK4 138433 +5.69°
CK6 1358.67+15.82°
CK8 1290.67 +29.57

CK10 1311.00%41.07°

126833 £42.16"
1203.67 +12.74°
1 149.00 +17.58°
113633 £17.39°
1 108.67 * 8.96°
1 140.00 + 23.64°

376.67 + 15.50°
264.33 = 14.01°
235.33 £20.60°
222.33 +32.08%
182.00 = 32.08
171.00 = 18.19°

RASEL (mPas) © A4 /(mPa-s) YEEA ] /min #LIRE /C
2042.00 £38.63° 773.67+13.32° 5.27+0.00° 83.98+0.03
1882.00 £35.51" 678.33£24.44° 535+0.04° 85.55+0.05°
177533 £21.57° 62633 +14.57° 549+0.03" 87.00+0.87°

1748.00 £8.89°  611.67 2627 5.53+0.00" 87.48 £0.94"
1691.67 £16.17° 583.00 +13.53%  5.55+0.04" 88.03 +0.03"
1695.67+37.69" 555.67+1537° 5.58+0.04° 87.98+0.03"

i RAFERAARELEF (P<0.05). TAR.
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Table 2 Rheological curve fitting parameters of carrageenan and kudzu starch blends
H e ®mAR/(Pass) J&RAL 7 /Pa A % 4% /(Pa-s) RADIFAETREL
CKO 1660.27 +59.16" 9.82 +3.35" 5.46 +1.69° 0.45 +0.04"
CK2 962.23 *67.34° 3.03+1.55° 437 £0.56" 0.45+0.01°
CK4 968.57 + 78.70° 273127 6.40 +1.02° 0.44 +0.02*
CK6 948.80 + 45.02° 227+1.02° 5.41+135 0.43 £0.02°
CKS8 645.17 +28.01° 0.93 +0.79° 6.08 +0.36" 0.46 +0.01°
CK10 696.17 * 66.35° 0.79+0.16° 4.86+0.67° 0.47 +0.02°
% 3 FRRMESREMNLRIERNRMSE
Table 3 Texture parameters of the gel of carrageenan and kudzu starch blends
o R g b I /g b /g = 4
CKO 687.41 + 6.43" 0.97 £0.01° 595.09 + 14.70°  579.68 +18.70"  0.55+0.01°
CK2 19421 2,69  0.96 +0.00™ 165.18 = 6.37° 158.17  6.96" 0.75 +0.02°
CK4 19121 636  0.95+0.00" 165.60 = 7.71° 157.20 = 7.90° 0.69 = 0.02°
CK6 185.77 + 2.40° 0.96 = 0.00™ 164.47 +2.01° 157.86 £2.22° 0.70 £ 0.01°
CK8 198.72+0.11° 0.95+0.01° 174.21 +0.19° 16527 +1.59°  0.67=0.00°
CK10 197.96+331°  0.96+0.00" 172.72 +2.61° 166.10+2.03b  0.69 = 0.00"
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Table 4 Thermal parameters of the carrageenan and kudzu starch blends

A5 T,/C T,/°C T./C AH/(J/g)

CKO 58.43 +0.99° 82.66 * 0.40° 89.74 £0.41° 8.30 £ 1.04'

CK2 5539+ 1.14° 88.01 % 0.95° 93.81 +0.62" 8.09 0.18"

CK4 61.30 +0.52° 84.05+0.41° 90.74 +0.37° 7.25 +0.74°

CK6 60.98 +0.44° 85.66 £0.70° 91.81 £0.16° 7.81 £0.08"

CK8 65.26 +0.78" 84.20 % 0.49° 90.51 +0.12° 7.10 £ 0.83°

CK10 64.22 £1.34" 85.56£0.31° 91.53£0.16" 7.56+0.41°
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Fig.5 DSC curves of carrageenan and kudzu starch blends
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Fig.7 SEM image of the gel of the carrageenan and

kudzu starch blends
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