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Abstract

Starch was isolated from nine Korean sweet potato varieties(Shinmi, Seangmi, Yulmi, Shinyulmi,
Sunmi, Jeungmi, Mokpo 26, Mokpo 29, and Mokpo 30) and analysed in its physicochemical properties
in comparison with a commercial sweet potato starch(Kumokanyu) imported from China. Protein
content in the isolated starch was highest(1.1%) in Mokpo 29 and lowest(0.3%) in Kumokanyu, whereas
lipid content was equally less than 0.2%. Pasting analysis by Rapid Viscoanalyser(RVA) showed that
Yulmi starch had the lowest pasting temperature(70.2°C) whereas Kumokanyu did the highest one
(74.3°C). Under a differential scanning calorimetry(DSC), however, Kumokanyu showed the lowest
onset temperature(61.8°C) and enthalpy(42.0 J/g) for crystal melting. Shinyulmi showed the highest
peak viscosity of the starch paste, but shear thinning was significant like commercial potato starch.
Kumokanyu, however, displayed the least peak visicosity but good shear stability. With the starch
gels prepared at 4°C, Mokpo 29 showed the highest hardness, whereas Shinyulmi did the lowest one.
Against repeated freeze—thawing treatments, the starch gel of Kumokanyu was most stable, and
among the Korean varieties, Yulmi, Shinyulmi, Jeungmi and Mokpo 26 had good stability. According
to the chain distribution analysis, Shinyulmi and Mokpo 29 consisted of larger quanitites of shorter
amylopectin chains than Kumokanyu, potato and corn starches.

Key words: sweet potato starch, pasting viscosity, freeze-thaw stability, chain length
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Table 1. Inner tissue color and starch yield of various
Korean sweet potatoes

Variety Tissue color Starch yield(%)
Shinmi White yellow 264
Seangmi White orange 20.7
Yulmi Bright yellow 26.8
Shinyulmi Yellow 28.8
Sunrni White yellow 20.7
Jeungmi Yellow 25.2
Mokpo 26 White yellow 24.3
Mokpo 29 Purple 19.2
Mokpo 30 Orange 18.0
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Table 2. Proximate chemical composition of various
sweet potato starches (%, w/w dry basis)

Starch Protein Fat Ash
Shinmi 0.87 022 0.65
Seangmi 091 0.18 0.67
Yulmi 063 0.08 052
Shinyulmi 0.45 0.12 0.26
Sunmi 0.82 0.11 053
Jeungmi 0.88 0.07 0.37
Mokpo 26 0.49 0.14 033
Mokpo 29 1.07 0.07 110
Mokpo 30 0.84 0.14 0.75
Kumokanyu 0.25 0.10 0.36

UEach value represents mean of triplicates.
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Fig. 1. Scanning electron micrographs of sweet potato
starches.
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Table 3. Pasting temperature and viscosity of sweet potato starches(7%, w/w)"

Pasting temp. Peak Viscosity  Breakdown Setback Final Viscosity . .
Starches ©C) (RVU) (RVU) (RVU) (RVU) Stability ratio
Shinmi 72.2% 153.1° 75.81 64.2 141.5% 050
Seangmi 72.1° 176.6° 93.9° 75.7° 153.4° 0.44
Yulmi 70.2! 186.4° 102.5° 779 161.8° 0.45
Shinyulmi .4° 197.6" 124.8° 60.8° 13357 0.37
Sunmi 73.1° 174.8° 97.2% 68.2° 145.8% 0.44
Jeungmi 72.1° 168.8 97.2> 54.7° 126.3% 0.42
Mokpo 26 72.3% 175.8° 102.6° 63.8% 137.0% 0.42
Mokpo 29 72.6° 103.9° 316 470" 119.3¢ 0.70
Mokpo 30 72.14 161.0% 80.6° 61.7° 133.1¢ 0.44
Kumokanyu 74.3° 190.7% 62.7° 81.3% 209.3° 0.67

YEach value represents mean of triplicates, and data with different alphabets were different with statistical significance
(p<0.05).
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Table 4. Melting temperatures” and enthalpy (4 H) for e ol xR 9l WEotyY

sweet potato starches under differential scan— . ~
ning calorimetry® L°CAN A 24X 7F A ste] AR et AR A
Starch ToC)  THC) TLC) 4HU/g) g 224} Table 5el 2.4 vhe} 2ot 7 34 (hardness)
Shinmi 606° 755"  814*  350™ o) A% B¥295.9} Anlsp vlwA =ZA Jepgtow,
Seangmi 64.6° 738% 8009 338> Fozbg-5 v A Egtch wE Agrle A 3
. c e b
Yu.1m1 . 65.4ab 71‘81 78,3de 34.OC A7AE Boduh ek A (springiness) e A LT
Shinyulmi 68.5 734 79.2 28.9 “
Sunmi 684°  749% 815 326" ob Boh FozHf7E oft Egtw, A4 ek AR
Jeungmi 675° 748 806™  387° Zol A &9 Qs vl g e w8y AgS vehy
ab cde bed abc

Mokpo 26 685" 74z 802 363" olt}. 2214 (cohesiveness)e] A5 Fogt4oh Al&
Mokpo 29 63.2 73.0 80.1 34.2 e Lo o
Mokpo 30 642¢ 741 801 334 7k el A ek es, Ak b g sl
Kumokanyu  61.8° 76.9° 84.6° 42.0° 2 ey} weby e AR 7@4 EH% AR
YT, Ts, and T. represent onset, peak, and complete tem- T EEE 5T AYE G 5 A, g A
2Ipi:erailturaels for melting, respecftivelly. » . o= ATAL Jo} LA (EA}7e] gi}a)o] -
ach value represents mean of triplicates, and data wit] 28l Sodgh Ao B 2k7 9lo Aol chohe
different alphabets were statistically different(p<0.05). T A < 23 gled, Avle dads
HAE g Al o] 9l AL &= BHA T Aol

o] FHo] ¥ DSC L§I2AS ;i“/} Solery) 2 A& 34FE & 4 sleh =3 A 24 (adhesiveness)

(4H)= A&7} 7H GA velst e, 3 e5tf+ 3 o] 73 Aw], Al (Sunmi), FF290 4 7 viehgee,

Ak A Eel w3 EA Jehgon g & AN ] olE g AR ALSL Fel £717F w20 A 4R A
!

22

# Foll A 29 Jeungmi)Zh 714 B4 Jehdeh g BT A3l £E 2o vebde,

A Agvld A4S e B3 s Qo] 4-50] Ae AL AR A 22 YT - AT
¥R 3o oA 2 }5sln o] AN Ho] A syneresis(%) 21} Table 6041 ¢} 2o}l Y5 - dl%
FE A4 ol Ao g AlgRch B AFHA T < 13 WS o AlET], S0l BE265, X293,
ZANA 2T g 25 g A 3] £50A E—sﬁBOi, FL7+ 3= syneresis7F 2 Al b]-E}‘;k° ng
2& g gy 47 65.0°C, 169 J/gt 60.8°C, 21.0 Sy - AE S 2 e Ae & 4l

Veeldehas). weta] & AdAelA Azd &34 2L ** P18} 7= 351 7hA] 2 syneresis & HEhil e
TP AR 24NN EE AL u ) 3~8°C 22 7b dokdt | - dE GRS 2t 2y
g sgalgty] 94 10 /g AE Zgtch 23], 33 oA & 5 F293% 7} vl EFL syneresisE

o)Akt o] vl AEY £ $§2= 9 dF veldiioh webAd @Ak et HE A S gl Al

e

e v 553 ety AL EH, X* 2o AAFZE £v), 0|, F22657) - F Al S A
o A FAAH A7 483 3t de d Fglen FezfE gl W - dl%s 22
Table 5. Textural properties” of sweet potato starch gelsz’
Hardness .. . Adhesiveness Gumminess Chewiness
Starch Springiness Cohesiveness
(g force) (gmm) (g force) (g force)
Shinmi 106.07° 0.91™ 0.49%® ND® 51.83° 46.95°
Seangmi 197.60% 0.93% 0.44° -15.62 87.05° 80.67°
Yulmi 141.93% 0.94% 0.48% ND 68.32% 64.29°
Shinyulmi 74.17* 0.89< 0.51° ND 37.84°f 3353
Sunmi 163.13 0.86° 0.46™ -40.20 74.34° 64.39°
Jeungmi 11157 0.91™ 0.49% ND 54.80° 4977
Mokpo 26 147.43% 0.92° 0.47™ -652 69.08% 63.71°
Mokpo 29 214.87° 091%™ 0.48™* -20.52 102.67° 93.87°
Mokpo 30 126.07 0.90™ 0.49%® ND 62.04% 56.09%
Kumokanyu 182.07™ 0.96° 0.52° ND 94.00™ 90.16%
PEach value represents mean of triplicates, and data with different alphabets were different with statistical significance
(p<0.05).

IStarch gels(10%, w/w) were prepared at 4°C for 24 hr.
“Not detectable.
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Table 6. Synerc}sis(%)n from sweet potato starch gelsm
by repeated freeze-thawing treatments

Starch 1st 2nd 3rd

Shinmi 7.6™ 22.2% 39.47
Seangmi 6.4 20.0% 39.7%*
Yulmi 520 14.6° 22.4
Shinyulmi 4.4° 156° 28.7>4
Sunmi 10.3° 41.1% 56.17

Jeungmi 38° 9.1° 28,20
Mokpo 26 35° 16.5° 24,44
Mokpo 29 45° 3347 431%®
Mokpo 30 48 17.4° 4047
Kumokanyu 420 13.8° i8.1¢

YEach value represents mean of triplicates, and data with
different alphabets were statistically different(p<0.05).

IStarch gels(10%) were frozen at -20°C for 24 hr, thawed
at 25°C for 4 hr up to three times, and vacuum-filtrated
for 20 min to measure the syneresis.

oA gsrAt et AR A B} e syneresisE B
qEoza Y - S kAl 43 A sk

D70 HE Esjoyel W

Ak Y A e A EEA(1%)0] H B s
A= Fig. 2014 ¢ 2t F27-/71 174%E &=+
Ab et A E Zstdwg Y Eiest o, &
¥29357} 51%= 713 ket it ghaal meh A
E Fol A= A&7} 160%E 7 Egtow Foxt
42 Aol AR o Aolrt gl

UL

4n

25

Light transmittance(%, 650nm)

Fig. 2. Light transmittance of 1% sweet potato starch
solutions.
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Fig. 3. HPSEC chromatograms of debranched Mokpo
29 starch detected by RI(-) and MALLS(90°,
---) detectors.
Peak I: Amylose chains, Peak [I: B2 and larger am-
ylopectin chains, Peak III: A+B1 amylopectin chains
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Table 7. Weight—averalge DP(DP..) , average radius of gyration(R,) and relative ratio of debranched sweet potato

starch chains

Amylopectin

Starch Amylose(1)- B2 and higher chains(I1) A+BI chains(I)
DPy Rq Ratio DPy Rg Ratio DPy Rg Ratio
(nm) (%) (nm) (%) (nm) (%)
Shinyulmi 953 20.6 16.7 81 18.4 34.7 17 25.4 48.6
Mokpo 29 752 146 16.4 74 13.6 35.6 16 62.4 48.0
Kumokanyu 1156 185 16.4 151 129 49.1 16 29.2 34.5
Potato 2012 205 175 105 141 45.0 21 333 375
Corn 1080 20.6 18.3 127 19.9 40.4 28 58.1 413

YData for potato and corn starches were cited from a literature(15).

E3x205 9} Algv]e] o} B o= Al 3 EE
Ztz} 752, 953202 F=Akel Foxkf- A R-(1156) 8ok
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A el Ao S ET)57~812 F2.7k5-(151)
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