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Physicochemical Properties of Sweet Potato Starch Reclaimed from
Sweet Potato Processing Sludge

Hyun-Seok Kim*
Department of Food Science and Biotechnology, Andong National University

Abstract The physicochemical properties of sweet potato (SP) starches reclaimed from an SP-processing sludge without
freezing (RC/NF) and with freezing (RC/FR) were investigated. Lab-isolated (LI) SP starch, as a control, were prepared
from raw SP. RC/NF and RC/FR SP starches were recovered from SP-processing sludges by the repeated sieving and
washing procedure. The total starch contents and amylopectin branch-chain distributions did not differ for three SP
starches. Relative to LI and RC/NF SP starches (possessing similar physicochemical characteristics), the apparent amylose
and phosphorus contents, swelling factor, and pasting viscosity were reduced for RC/FR SP starch. However, the freezing
treatment altered X-ray diffraction pattern (at 5.5°, 11-12°, and 24° 26) of RC/FR SP starch, which likely increased its
gelatinization peak and completion temperatures. Its amorphous region in total diffractogram was reduced, resulting in the
enhanced relative crystallinity. Overall results suggested SP starches recovered from an SP-processing sludge would have

the potential to replace commercial SP starch products.
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thermogram-2 25°CH-E] 180°C7FA] 10°C/min®] &= 7FE o]
de & SIPIARE(T,; gelatinization onset temperature), /T3
S} 5=(T,,; gelatinization peak temperature), & 35225%(T,; gela-
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Table 1. Mean" values for chemical composition of the lab-isolated (LI), reclaimed/nonfrozen (RC/NF), and reclaimed/frozen (RC/FR)

sweet potato starches

S . TS? Apparent amylose (%) Phosphorus
weet potato starc
P (%, d.b) Colorimetric® IPSECY (ppm)
LI 95.6+0.5% 23.5+0.5% 24.6+0.5% 270.5+0.5°
RC/NF 95.1+0.7% 23.2+0.3* 25.1+0.8% 270.0+0.5°
RC/FR 94.1+0.8% 21.4+0.2° 21.8+1.6° 130.0+0.0°

YMean values of three measurements; values sharing the lowercase letters within a column are not significantly different (»<0.05).

ITotal starch contents within sweet potato starches.

9Determined using the colorimetric method by Morrison and Laignelet (10).
“Determined from the chromatograms obtained via intermediate-pressure size exclusion chromatographic analysis (11,12).
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Fig. 1. Amylopectin branch-chain distributions of the lab-
isolated (LI), reclaimed/nonfrozen (RC/NF), and reclaimed/
frozen (RC/FR) sweet potato starches.
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Fig. 2. X-ray diffraction patterns of the lab-isolated (LI),
reclaimed/nonfrozen (RC/NF), and reclaimed/frozen (RC/FR)
sweet potato starches.

Table 3. Mean" values for relative crystallinity of the lab-isolated
(LI), reclaimed/nonfrozen (RC/NF), and reclaimed/frozen (RC/
FR) sweet potato starches

Sweet potato starch Relative crystallinity® (%)
LI 29.9+0.4°
RC/NF 30.2+0.1°
RC/FR 36.6+0.9%

YMean values of three measurements; values sharing the lowercase
letters within a column are not significantly different (p<0.05).
JRelative crystallinity (RC) is defined as the percent ratio of the area
of crystalline regions to that of total diffractogram (crystalline+
amorphous) (14).

2 IR AUl A43E ol XA 3A A™(Fig
2)llA #2E AXY RCFR ZLFrHAR9] diffractogramel] 1]
A7 949 Wde gae vuaRAw £43 99 Wye #
oF oz A3y wEoeltt A nt kg XY WEAA
friol wEl aebEe] XA 3 g gl Agstest
golg A& Szymoska 5(23)2] ATolM EEE AEXY HE
T YsAE AP e B BApe} AREA] An)
S FAANA AEYPAY] AFFEE WA HED A 2ok
e

IR HEAHL 30-90°Ce] 2=l swelling factor
(SHE =43t Fig. 390 YEAATE. AEYAR] 282 (swelling
power)S Z7d3shs A5ZQ WS AEYRFe] YR} HEYA}

Table 2. Mean” fraction proportions® for amylopectin branch-chain fractions of the lab-isolated (LI), reclaimed/nonfrozen (RC/NF),

and reclaimed/frozen (RC/FR) sweet potato starches

Amylose peak proportion Amylopectin branch-chain proportion (%)*
Sweet potato starch o
(%) Fr1(DP,>28) Fr 11 (DP,10-27) Fr I (DP,<9)
LI 20.5+0.5% 25.240.8* 27.5+0.4* 26.8+0.5°
RC/NF 20.3+0.2* 25.540.7* 27.941.1% 26.3£0.6™
RC/FR 18.8+£0.2° 25.540.5% 28.4+0.7* 27.340.1*

YMean value of two measurements; values within a column sharing a lowercase letter are not significantly different (»p<0.05).
?Deﬁned as the percent ratio of each fraction area to the total area of the chromatogram.
IClassified based on IPSEC chromatograms (displayed below) for debranched amylopectin chains of reclaimed potato and sweet potato starches.
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Fig. 3. Swelling factors of the lab-isolated (LI), reclaimed/
nonfrozen (RC/NF), and reclaimed/frozen (RC/FR) sweet potato
starches.
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Fig. 4. Pasting viscosity profiles of the lab-isolated (LI),
reclaimed/nonfrozen (RC/NF), and reclaimed/frozen (RC/FR)
sweet potato starches.
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Table 4. Mean" values for gelatinization property of the lab-isolated (LI), reclaimed/nonfrozen (RC/NF), and reclaimed/frozen (RC/FR)

sweet potato starches

Sweet potato starch T2 (°C) 7.7 (°C) T2 (°C) AP (J/g)
LI 61.5+0.5% 68.5+0.4° 85.0+£0.5° 20.2+0.6*

RC/NF 61.0+£0.2* 68.1+0.0° 84.5+0.1° 19.7+0.4*
RC/FR 61.2+0.1* 72.7+0.0* 87.2+0.1° 19.4+0.3*

YMean values of three measurements; values sharing the lowercase letters within a column are not significantly different (p<0.05).
2T, T » and T, indicate gelatinization onset, peak, and completion temperatures, respectively; AH is designated as gelatinization enthalpy.
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Table 5. Mean" pasting characteristics of the lab-isolated (LI), reclaimed/nonfrozen (RC/NF), and reclaimed/frozen (RC/FR) sweet

potato starches

Pasting viscosity (RVU)
Sweet potato starch -
Peak Trough Breakdown Final Setback
LI 517.1+£3.9° 203.0+1.8° 314.2+£2.17 300.0£1.1* 97.2+0.7°
RC/NF 514.4+7.8° 201.7£3.7% 312.7£4.2% 299.3+£2.2% 97.7+1.4°
RC/FR 402.3+1.3° 163.8+£2.5° 238.5+4.1° 270.0+3.0° 106.3+£0.5%

YMean values of three measurements; values sharing the lowercase letters within a column are not significantly different (p<0.05).
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