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Characteristics of Defatted and Lipid-reintroduced Sweet Potato Starches

Shin-Kyung Lee and Mal-Shick Shin
Department of Food and Nutrition, Chonnam National University

Abstract

Physicochemical properties and gelatinization patterns of defatted and lipid-reintroduced moist (Hwang-
mi) and dry (Suwon 147) type sweet potato starches were investigated. Starch granules of sweet
potato were polygonal and round, and the sizes of starch granules ranged 5~13 um. All starches
showed Ca type in X-ray diffraction but relative crystallinity was decreased by defatting and reintroduc-
tion. The amylose content of defatted starches increased, but that of lipid-reintroduced starches de-
creased. The swelling power and solubility at each temperature increased by defatting, but decreased
by reintroduction. Transmittance of Hwangmi and Suwon 147 showed a rapid increase at 60, 65T,
respectively. The initial pasting temperature by amylograph of Hwangmi and Suwon 147 were 67.5T
and 72.7C, respectively. The peak viscosity and the height at 50C on amylogram of Hwangmi were
lower than those of Suwon 147. Hot paste viscosity and setback decreased by defatting but setbak
and consistency drastically increased by reintroduction. The peak temperature for gelatinization by
the DSC was 65.7C for Hwangmi and 68.5C for Suwon 147. The gelatinization temperature and entha-
lpy of the DSC decreased and amylose-lipid melting peak was lost by defatting. The gelatinization
temperature and enthalpy decreased by reintroduction.
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Table 1. Proximate composition of sweet potato star-
ches

Moisture Protein Ash  Lipid(%)
Samples (N'X6.25) e
(%) (%) (%) Crude Total

Hwangmi UTSY | 14.81 0.44 008 011 0.24
DFS? 7.63 0.44 009 002 0.05

LRS¥ | 1295 0.44 0.08 0.09 0.22

Suwon  UTS 1251 0.52 011 009 0.23
147 DFS 831 0.52 011 003 0.04
LRS 12.49 0.53 0.11 010 0.23

DUTS; untreated starch, DFS; defatted starch, ¥LRS;
lipid-reintroduced starch
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A B C

Fig. 1. Light(up) and polarized(down) light micrographs of untreated (A), defatted (B), and lipid-reintroduced
(C) Hwangmi starches
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Fig. 2. Light(up) and polarized(down) light micrographs of untreated (A), defatted (B), and lipid-reintroduced
(C) Suwon 147 starches
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Fig. 3. Scanning electron microscophs of untreated (A) defatted (B), and lipid-reintroduced (C) Hwangmi and

Suwon 147 starches
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Table 2. Physicochemical properties of sweet potato
starches

Amylose Density Water Swelling . Solubility

Samples content (g/cm® binding power at 80C
(%) capacity at 80T
(%)

Hwangmi  UTS 17.8 1.52 88.3 37.0 17.8
DFS 19.0 1.55 99.1 455 20.1

LRS 16.7 1.52 119.3 222 11.6

Suwon UTS 18.6 1.56 86.5 334 16.7
147 DFS 195 1.59 93.0 359 229
LRS 17.8 1.54 103.8 30.0 112

Granule Size(um)

Fig. 4. Granule size distribution of untreated ( — ), de-
fatted ( - ), and lipid-reintroduced (- -) Hwangmi and
Suwon 147 starches
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Fig. 5. X-Ray diffraction patterns of untreated (A), de-
fatted (B), and lipid-reintroduced (C) Hwangmi and
Suwon 147 starches
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Fig. 6. Swelling patterns of untreated ( — ), defatted ( — ),
and lipid-reintroduced (—-) Hwangmi and Suwon 147
starches
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Fig. 7. Solubility of untreated ( — ), defatted ( --- ), and
lipid-reintroduced (—--) Hwangmi and Suwon 147 star-
ches
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Fig. 8. Transmittance of 0.1% untreated ( — ), defatted
(--), and lipid-reintroduced (—-) Hwangmi and Su-
won 147 starches

Table 3. Amylogram characteristics of sweet potato starches

Starch Initial pasting Peak viscosity 15-min Height Height at 50C Breakdown Consistency Setback
temperature(C) (B.U)P (B.UJH (B.U)C (P-H) (C-H) (C-P)
Hwangmi UTS 67.5 890 740 830 150 90 —60
DFS 69.0 790 600 680 190 80 —110
LRS 70.5 740 660 760 80 100 20
Suwon UTS 72.7 770 705 800 65 95 30
147 DFS 70.5 750 545 630 205 85 —120
LRS 75.0 600 600 750 0 150 150
Table 4. DSC characteristics of sweet potato starches
‘ Gelatinization Amylose-lipid
Samples | peak complex peak
T(C) Tw(C) AH;(cal/g) TLC) Tw(T) AHy{cal/g)
Hwangmi UTS 59.3 65.7 2.1 101.5 1179 0.8
DFS 57.3 63.2 21 — no peak —
LRS 55.4 65.0 2.0 107.3 1196 0.3
Suwon UTsS 60.5 68.5 25 109.2 113.6 04
147 DFS 57.0 64.7 2.3 — no peak —
LRS 57.5 65.4 2.2 109.1 112.6 0.2

T,: onset temperature, T,: melting temperature (peak temperature)
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