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Abstract

Purpose: The properties of starch and starch gel prepared from a newly inbred sweet potato, Dacyumi were compared to the properties
of starch and starch gel prepared from Sinyulmi which is a well known mealy type sweet potato. Methods: The starch was isolated by
using the alkaline steeping method. Physicochemical, pasting, and thermal properties, and crystallinity were measured. The texture
properties of starch gel (10%, w/w) were examined. Results: The amylose contents of Daeyumi and Sinyulmi starches were 25.57% and
22.59%, respectively. The initial pasting temperature of Daeyumi starch was significantly higher than that of Sinyulmi starch (p<0.05),
but other paste viscosities were not different. The peak and conclusion temperatures of Daeyumi starch were higher than those of
Sinyulmi starch by differential scanning calorimetry. The shape of Daeyumi starch gel was more clear and rigid than the shape of
Sinyulmi starch gel. The surface and the upper side of Daeyumi starch gel were smoother than the surface and the upper side of
Sinyulmi starch gel. Hardness and gumminess were higher in Daecyumi starch gel than in Sinyulmi starch gel. The crystallinity types of
Daeyumi and Sinyulmi starches were C, and A types, respectively, but starch gels showed an amorphous type. Conclusion: Therefore, it
is suggested that Daeyumi starch would have better physicochemical properties and higher quality of starch gel than Sinyulmi starch.

Key words: Daeyumi, mealy sweet potato starch, physicochemical property, starch gel

ME I AFES] 70%E AAshE A2 S3EUS

o F2Eo] & 545 7HA 1 =T, olZ Q&) F=
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HKim KE & 2010). A= ©9] W8 o A4keFol HAAY ZAY A L5 7 o]83HA Fuluule]
2 9, &4t 3 FERT 30-49% T Bol 7HEE kA } Z7F8kaL ltk(Shin MY 5 2011). &ukarynf
YEEH o] 857} &2 ZEo|thLee JS T 2010). 17 U EyFeiEg wugurt 3 & AAZAdo] ot
= S Ao 2 o] & ¥ ofYe} %L, Aola & /‘gﬂri BASIE ARTE 850 g AZ a2 A3
TRk 21Fe Y8R AREEHI flom, nmt AES = Zlo] nlgAsteg wtaTnle] A9E HES 2

Hlol o FekaE LA, wlole AghE Alzel= LEHIL  FA] Adol o] 8F o] gtk mPF AR AF Fo &
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ozt 70} B AzelE ol g gow, AR A
o AT Bl F7HET k. nRE AR &
e galele) gissl Aol Aold Aol sl
AR PG AHFO2 e o URE 4

Zr=] 21 JtKweon MR 5 1992, Mun SH % 1997, Han
SK & 2013). ZL&u} JJ% ATgoZ HAEQ FutaT
g Brh ASshs ZEFe]l UehaA EdaTuke] A
sbgolu &8 57 vrolg om, yhA o] A#Ehg £ 1T
np AE0F gHoly Y Aiste] Iujal 1 ukE
© AdS A oy AHolthHan SK &
2013).

HAEo| S HHO 2 NEL /M8 EAS 7K 1+
s FEX1EH TP FATY vlo] LA AA-EAIEH
oA sl sk=t(Back HR 5 2014), A& 80| H&
AR 1998 < E w9} 2001% 2AnP7E dRnar
T vlojogre @ MRS yutE OlfePE
3FEo 25.9%9] E2 HEVE /A = i A
Ho] oﬂE]—i Ag/\Lo]] r,Ha]- x—lz]s:}-sl- ‘“Eo];(] o:]:?_goi 9l
< B AENEEoE AR B Ug dATE sle A
AolthAhn YS 5 2000, Ahn YS %5 2002, Lee JS 5
2010, Lee JS 5 2013).

Jukel FEE Aol
H yu B A

KAV Vacly

U4 9 2N TR/
o] d7Kim KE % 2010, Park SJ

5 2011), AR AujAS = Auj7| ko] e E“(Han
SK 5 2013, Han SK % 2014), ©|3}8}, 33} @ 43} &
H(Baek HR 5 2014)01] w3 =0l Utk =, 1
u} o Exﬂﬁ‘ﬁ%@ 54, BA7=E 4 o] 8o A

il
T(Zhu F & Wang S 2014), T AFdolA F=2 o] &3}
T ATrbeA BEg A EsEtd 5 Hgt
AT (Abegunde OK & 2013) 5°] Utk FHITol= o]
AEo= Olvﬂ*é% 3l A AastE = ' A=do
AR 5 2016)¢} F-EAf ol g &g Bs AF
(Huang TT 5 2016) 5 &3h&o] ¥ HAH R ot
A7 F=2 XJ?SML ATk

wepa B Aol e BEAS %&h oh-fre] I?D}fﬂ
2 E8A 7S dofrauzr HE
Hi e 71591 A& 1%1}9} *lﬁz W%Hl ar
TR RE AES E5 o] o)3lehy, 53} EA
< é%o}%igtt], HAE AL UP—Oi Aol EAL vlws}
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2. 15of I‘I'='2| 2o

ek AR Bee e IAW(Kim JE 5 2013)
2 01%?5‘}9&13}. s Ao FAS H7]aL 2 1j/’r 0.2%
NaOH &% (Daejung Chemicals & Metals Co. Ltd.,
Shiheung, Korea)oll 1A17F FHA|AIZ] & 24 7](Hanarossak,
Daesung Atron Co., Seoul, Korea)E ©°]-&3lo] w3t
o} o] F w100 mesh} 270 mesh Aol A= F
A AY. ToE AR LA4E2]7](Supra 22K, Hanil
Science Industrial Co., Seoul, Korea)= 3,000 rpm(1,630 x
g)olA 108 3 A4 Aok AEAE 0.2% NaOH
fdoz M3 1 N HCl & (Daejung Chemicals &
Metals Co. Ltd., Shiheung, Korea)2.Z FTIAZ & Z7F
T2 33] yHEste] Ao Y4lEe] stk o] % A-2ollA
AN & 238k 100 mesh AE FHAA AlRE

o]-&-3titt

, AL Kjeldahl

2 EA43ATHAOAC
2000) Williams PC 5(1970)2]
HHH EE 680 nmoﬂf\‘] £33 FS=A(Optizen pop, Mecasys
Co., Ltd, Daejeon, Korea)E ©]&3le] THJ=E =H3
3 ®ZFFA(y=0.0079x+0.132)S o] -&3te] ArralH oH,
AAZR)E 0998701t B2 HEH Medcalf DG
& Giles KA(1965)2] ¥, 523} 83| == Schoch TJ
& Leach W(1964)<] ol we} 80°Coll A é—?éa%lv}.

|>|I

[o)

4, MEHE=FFI|0 2t MR
=

s3lFe ASHESA

S3EY =3
5 7]

(RVA-TechMaster,
Perten Instruments AB, Hagersten, Sweden)E ©]-83}]
AACC (00022 439t AR 3 o(FREHF
12% 7133 7/ 25 mLE 2o B4AA 0-1832
50°C, 1-4.7@3F2 95°CE A, 4.7-72832 95°CE
A, 7.2-1183F 50°C7HA] W2, 11-138312 50°CE
ASEN HEE ZPSAT oZNE HIALE,
peak HX(P), trough AE(T), final =, breakdown H%
(P-T), setback H=(F-T)E Al4FsIATh

5. Axt AL S

@%4 odx4 __/\

| | o5t YX EM BAM

N ZFAFE 27 (DSC-Q1000, Universal
V.3.6C TA Instluments, Olivia Gibson, UK)E ©]-&3}]
ZA3IATE AR 3.0 mgol FFF 6.0 mge 713 T
Bote] sk FF WA AlZl F ARE o] &8tttk 7HE
LT 30-130°C, 7FEE5EE 10°C/minl 2 33| Al
Z(T,), &3 A25(T,), T3FF25(T)9 T3y
(AH)E T3tith
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AE Ao Pl ¥y 9¥-E 7 2H(Kento,
Canon, Tokyo, Japan)Z o] Bln A&t & A
A= A 2bA|(Spectra magic'NX, Konica Minolta, Tokyo,
Japan)E ©]-83}>] Hunter® L(lightness)dk, =*a(redness/
greenness) a4t 2 =+b(yellowness/blueness) #+S 33| Wi
S35t vlwEYPTh 1-96.99, a=0.12, b=-0.13%) EF
H 2 Th(standard white plate) &2 R A3te] ARE-SFATE
8. ME Zo| HAX EY

A& Aol gxx EAL texture analyzer(TA-XT plus,
Stable Micro Systems, Ltd., Surrey, England)E ©]-&3}<]
HEE b= A& AAISHA] texture profile analysis(TPA)
S Toath AlEe dHEH 7o Yo wER A Byt
A " EAS 2o, 7]17] 214-S cylinder
probe(®20 mm)E AHE3t] HMEE 50%= WHE Qb3
S A pre- & post-test EEE 1.0 mm/sec®] S
7d Z(hardness), -5-7“J(cohesiveness), 71-3(gumminess),
E-&(resilience) 2 SA 3T

]

Joi H o o O

9. X-ray 3|EE 24

A& AL 99% o ekE(Daejung Chemicals & Metals
Co. Ltd., Shiheung, Korea)Z ©<A1Zl & FA7|(M133/
1281-0, BioSpec Products, Bartlesville, Switzerland)E 2
2t A3 sl o 3x|(Whatman No. 2, Whatman Ltd.,
Maidstone, England)® ZFteddt shitt. 2hetol sk
o E2 FA3F Y A|(Hanarossak, Daesung Atron Co.,
Seoul, Korea)E ©]-&3t] A% E4] ¥ 100 meshS 53
AA ABE ARSI AEE XA 327)(D/Max-1200,
Rigaku Co., Tokyo, Japan)E ©|-8&3lo] S| HEE SA3IA
ok XAl 3ldE BHe e 22 ZUO=E target,
Cu-Ka; filter, Ni; full scale range, 3000 cps; scanning
speed, 8°/min; voltage, 40 kV; current, 30 mAZ 3| -7t =
(20) 40-5°04 34 ANA AP T4

10. SAHXzE]
AL BT 20 ol SN A Hd=xEd
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22 #7138}tk SPSS  Statistics(ver. 12.0, SPSS Inc.,
Chicago, IL, USA)E ©]83}4] Student #-test2 p<0.05 <
oA A7tk

E4 AF= Table 13 2Uuth FE3FS thfimlek 4
&7t Z+Zh 12.85%9F 10.68% oM 3R oha 2}
F2 ZF 1.00%F 0.00%0]3th AR olslehzd &
Aol Y-S F= 8202 opdE A FFL Ui
0] 25.57%=% 41-&u] HME2] 22.59%E T} ZUATHp<0.05).
IFukE ) Han SK 5(2013)2 difule} 21&m
o] o @~ o] 27.7-28.8%, 26.1-38.7% HL Tt
Hyste] B AFdgiteE 52 3 Byt 1)
AEo opdE 2 FFe a7t Aujzdoly 5 &
AT, AR ZEFA T oy 8l o Pz
S ety 4 A Jti(Tian SJ 5 1991, Noda T
1996, Noda T 5 2002, Zaidul ISM % 2007). &°] =
g ZolA ZHgell o HEYAE FARFFEER

ollel AFPREE F= WSy A7|HA FI7t 3
Aty Hago] sk o8 ool s (Lee
YI 5 1996), A& &F2Fe 53t @ E40 &S
7NZty B3 AEsIHe WJ{AEI TV d5E
=7} 243t 3ok (Srichuwong S 5 2005). F &
Fo a7v dEe EAFEY, WeEH gAEe F
Z kol zkol7} I o= Abegunde OK 5(2013)2]
TAGANA Foo AELYNA F2 AMSEE IT
FEoNA 2 AE BEEHo| 13.46-26.13 g/g,

"2 AL ot o

ljl-‘_glo

Table 1, General compositions and physicochemical properties
of starches purified from Daeyumi and Sinyulmi sweet potatoes
(%)

Sweet potato starch

Compositions & properties

Daeyumi Sinyulmi
Moisture content 12.85+0.04™" 10.68+0.12
Protein content 0.00+0.00 0.00+0.00
Ash content 1.00+0.00 1.00+0.00
Amylose content 25.57+0.00° 22.59+0.09
Water binding capacity 207.87+0.70 235.96+6.72
Swelling power at 80°C (g/g)  19.38+0.15 16.81+0.59
Solubility at 80°C 10.02+0.22 10.52+0.93

Data represents mean+SD.
D Significantly different between Daeyumi and Sinyulmi starches
by Student #-test at *p<0.05.
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|3 =7} 8.56-19.97% = YERd A FAGE 23E B

il
AR BATZ, AR 27), B, Be A=, A5
ad AfE 5 osiA L EchBack MH &

Shin MS 1995). A&EHEZH 7)ol ofg A7 a3ty
2 Table 29} 2yt AR 53 A=+ difH|
80.08°C, 41-&1] 76.80°CZ Tfv]7} 2l-&njo) HIS =
< 250X T3t A EHACH o XolE BEATH
A3 A= 7ol o s3] HEr) 7Y =2 o)
AZZE, 7] 424.34 RVU, Al-&1] 47446 RVUSZE
n7b o E%3, HAAHEE HR{H7F 192.83 RVU,
H] 182.59 RVUE Wit ZAeks BAAT Fof3 2t
Atk 53 F A F dof| i AFAPS e
43t A% (breakdown viscosity)= TH-H| 234.50
RVU, 41-&7] 291.88 RVU, X|¥F % Z(setback viscosity,
F-T)= 7] 75.92 RVU, A1&7] 79.38 RVUE + &
o] ZlNe mE {FARRE AEE UEhdS ElstAh
Ao sty F opdE 29| 2 A7]¢) opdEHE
o] 7IAXAME do] ko] sads AR Fo|2EL A
=2 A<sA7]H(Jane JL & Chen LF 1992), A& o]~
Eo] Ao AeH A= 1 FAE A9 AR &=
H old g7t JS Foha dEA AtkJacobs H 5

T

> > o B

o]

fr 3L o o

=

Table 2, Pasting and thermal properties of starches purified from
Daeyumi and Sinyulmi sweet potatoes

Sweet potato starch

Properties

Deayumi Sinyulmi

Initial pasting temp. (°C) 80.08+0.04™"  76.80+0.00
Peak viscosity (RVU) 427.34+0.59 474.46+31.17
Trough viscosity (RVU) 192.83+1.77 182.59+14.26
Final viscosity (RVU) 268.75£2.36  261.96+14.09
Breakdown viscosity (RVU) 234.50+1.17 291.88+16.91
Setback viscosity (RVU) 75.92+0.59 79.38+0.18
T, (°C)? 73.14£0.05" 70.23£0.21

T, (°C) 77.43£0.13" 74.120.40

Te (°C) 83.25£0.39" 79.63£0.28

AT (Te-To) 10.11+0.34 9.40+0.07

AH (J/g) 10.34+0.11 10.19+0.21

Data represent mean+SD.

D Significantly different between Daeyumi and Sinyulmi starches
by t-test at p<0.05.

2 To, Tp, Te, AT, and AH represent onset, peak, and conclusion
temperatures, temperature difference between onset and conclu-
sion temperatures, and enthalpy for melting, respectively.

http://www.ekfcs.org

TE 3t Aol A=k BB dFL F A0 A

2= A

3. AIXIFEAIE™E|0f 2l EA EY

NAFAE 72 HEAS Uehd AP Table 2
9} o] AR FTIIPALE(T,)= 70.23-73.14°C B E
et o™ o3k xfo|7 UAATE EFF 39 HL25(T,)
9} BIFRLXE(T)E ZHZF 77.43°CS} 74.12°C, 79.63°C
9} 83.25°CE tif7] AEo] B &2 < Yepdon &
o3l z}o]E RPTHp<0.05). o= AlEHEZA7]] 9
gk A=) tifu ARl o =3E A 2
ZAeFo g tifr HES s8st=t o B2 do] €8
e & AR HEY BATERE 53 Ele]
SEAINE Aol AbEdo|7E 21 ofdE e o3 do
s AFEE Ze TEE HAS AR AT
sol2 s WeE Uehle AT @3t SslEAn)=E &
%k o]t Ik Ak ugul AEY FAHEE A
(Kim JE 5 2013) A% 37| A& %(T,)7} 54.2-68.7°C,
339 FL5(T,) 7} 61.4-76.3°C, T3}FF25(T.)7} 78.9-
91.5°CZ Yepgtom B A Aol FAlsH T

T Mol Esieha EA A3k dH(Kitahara
K 5 2005) ¥ w70} A8 854 B A+ (Lockwood
S & King JM 2008)o|4 o] T3les= ofdz s 3t
F o] FAAATE JE ALE BAEUa, JoldR
2 AR sske Ik AF WR2ER 100°CEY &
25oA BEE AoE 4#A Jrt ol uifvH A
o] olgdzZ 2 gheFo] AlgmHT Eu F2o 2o)E Y
Bl ofd &2 glefo] &2 Ho] sslemrt &2 A

o} QAskTt.

Table 3, Color values and textural properties of starch gels
prepared from Daeyumi and Sinyulmi sweet potatoes

Sweet potato starch gel

Properties - - -
Daeyumi Sinyulmi
Lightness (L) 31.72+0.55™" 30.77+0.54
Redness/greenness (+a) -1.10+0.03 -1.15+0.11
Yellowness/blueness (+b) -7.20+0.25 -6.98+0.59
Hardness (g) 125.23+1.47" 100.46+3.02
Cohesiveness 0.87+0.00 0.88+0.01
Gumminess 109.35+1.80° 87.89+1.97
Resilience 0.75+0.01 0.68+0.00

Data represent mean+SD.
D Significantly different between Daeyumi and Sinyulmi starches
by t-test at p<0.05.
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ol AAste] wslEd Moz BEYSHA Ha
7t S7Fhe T AEe %% opdE X~ I FHE,
BATZ, opd2dAR o] BXE F o] 82l 93 &
EAS Yehith A& 231 o]F 2H]RIgAal ol A
FEE o tifr] A8 Aol o ddsida £ Fol=
FA7o] He AeFs Btk =3 AS EEEYS o
oifr] dEe] o Aus A FA4sHeS IAEA=
o o= H2x &4 Aldd Uehd A=el HAe] Axe}
Ix|stA Tt AZzH a7l AR A MEel X EA
X+ Table 33 29Ut} HAT(-agh) ¥ AANZ(bIHE F
& Ao WA}K}%{ U gELihe die JE Aol
31.72, Algm] HE Aol 30772 9|22l xto]7} LyEt
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Daeyumi

Sinyulmi
Fig. 1. The shape of cylinder type sweet potato starch gels
prepared from Daeyumi and Sinsyulmi sweet potatoes,
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F0] AR A9 AS Amet A4ol o whoLt £,
w—w A% feltel} gigieh, T AR A ol

2 ghepo] G oWz v} BE g Al o v
3 A 72E FYHYY) WEoE AU ol of
Mo o] O 844 AE A B JAF(Mun SH
5 1997004 A AEE olRzs FHnchs ofdEs
o] Aol ohazRle ALl Fol} g
g Z0ka Bwshe] optlE 2 Apolmut ofje} wel
BATEE Foo] AR UL Tl F UL e
= A7,

6. X—M F|Ex

Rt E YFAIA xR A Edd AHEY X-A
SHE= Fig 29F 2otk AR XA FAZo o3t
AL FFHAE A type, DA FF/ AE2 B type
3 vl 2 AE(Imberty A 5 1991)014 YERYE= A
type? B type A& Eoll 93t C typeoE T3}
o dfu AEe -7 E(20)=5.5 15.1, 17.2, 17.8,
23.0°014 FZE YERAAIL, 20=17°04 g 33 E
YERJO] Gy typedS & 5 AT Algr] AEL 3 1;1
ZFE(20)=15.0, 17.0, 22.7°°4 HIZE YEFHO] A typed]
< & 5 AATh ol Zéﬂr Ak I 2ol
A= °4%1°1W IFul HEe XA IH eyl A
type?Jr Cy type 7 7HAE UrE}% Aol J XA THKim

5 2013

Ll %j‘:') Ao 75 a3tE Aol ofaf A mEY
= "33]'920‘4' ofd &2 20 ot w3y} XA got
E4% 4Xoll HA7t §lo] W HHe FAHEY va=
OP?J_E*-XI%J_Q E3AE JeRlE 202000049 3=
T W2 IHFHE B Aol A gg7Fo] A
-/] %i‘ﬁ“—?.‘ IS = ATk

Jjm

—|—‘

0 5 10 15 20 25 30 35 40 45
Diffraction angle(28)

Fig. 2, X-ray diffractograms of Daeyumi (B, D) and Sinsyulmi
(A, C) sweet potato starch (A, B) and starch gels (C, D).
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