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Abstract

This study was performed to identify the physicochemical properties of acetylated mungbean starch (AMS) and
acetylated acorn starch (AAS). AMS and AAS were prepared by the reaction of mungbean and acorn starch with
acetic anhydride and passed through a 100-mesh sieve. The blue values of AMS and AAS were higher than those
of native starch. Swelling power and solubility were increased by acetylation reaction. As for Rapid Visco Analyzer
(RVA) properties, the pasting temperature of AMS and AAS was decreased to 64.4 and 74.8°C, respectively, low-
ering 2-6°C in temperature by acetylation reaction. But peak viscosity, final viscosity, breakdown, and setback were
decreased in AMS, while AAS was increased. AAS gels were significantly decreased in TPA features, including

hardness, springiness, chewiness, and gumminess.
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Koreay> Aol Al +Yste] Aol ARE-slaATt.
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Phillips et al.(1998)°] WS HEP ko] A==ttt AE
et S 30°CollA] 800 rppm & WHFEH 4% NaOHZ 3
7Velal, pHE 8.02.2 FAISHHA FAo i T3] 6%
o sFshs Frxsts A% FYsidth A7t g8
H 5 AL waetds 1087 o v A o 15%
HCIE #7Fsle] $3HpH 5.5)32, SFFE A3 oS
40°Ce] EFoA Axst 24 55 9 TEIHHES A
Z3lth AxE AlEE ®SE (100 mesh, 150 pm)ol] &
A A Js B Aste Al A8kt

SEREC

Soxhlet 5% 7](Kjeltec 2400 AUT, FOSS Teacator, MN,
USA)E AHE-319 T} Blue values A A|EE 2N NaOH
g gaf3te] 34171 & IN acetic acidZ 53147
3, 1% 1,-10% KI &4 ¥of w171 v 680 nmol
2] 223} t(Juliano, 1971; Kang et al., 2000).
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Rapid Visco Analyzer(RVA) 55+ £4

qE A8 33 542 RVARapid Visco Analyser,
AU/RVA-4, Newport Scientific Ltd., NSW, Austrailia)E ©]
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sto AT A8 272 test speed 0.5 mm/s<}
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Table 1. Chemical composition of mungbean and acorn starch by acetylation reaction.

Sample Moisture (%) Ash (%) Protein (%) Lipid (%) Blue value
Mungbean starch 8.90+0.36 0.20+0.02 0.32+0.27 0.10+0.00 0.537+0.021
Acetylated mungbean starch 14.75+0.07 0.12+0.00 0.1940.01 0.10+0.00 0.551£0.040
p-value” 0.000 0.001 0.000 0.115 0.631
Acorn starch 9.41+0.50 0.32+0.01 1.5540.01 0.49+0.03 0.384+0.014
Acetylated acorn starch 11.73+0.18 0.44+0.00 1.18+0.02 0.47+0.04 0.403+0.008
p-value 0.012 0.002 0.000 0.558 0.055

DWithin a column, p-value: Independent sample t-test.
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3 o2 o=FHt) Blue values =
TR 79 05372 Yoon et al.(1989)°] 0.47% 313}
A BT} o7 #& AR Ueya, REARS] A
0.384% Chung et al.(1975)°] 04322 Xt Ao H3|
Tha w2 Aoz Yyt 24 AEe A folFd
ztele ey, e ZAE2] blue valueZl 0.403, S5
Aol 05512 24 A 2loll ¢]3ke] blue value”t S7Fet
Atk ol g Azbe 24717 =4 EWA amylose®] 715
S Wl SAldl 0= FoE FFE T W

= o= T M
Fo 2 HIEoAtHBetancur et al., 1997).

%Acetyl BfZF} X|&t=

23 55 4 TEYHEY %acetyl T A==
Table 20 YEMIATE 4 24HS H71slde o 554
T EEZHARS] %acetyl TS 1.88%2F 1.53%= F7t
A, A= A HFHE 007, 2AF EEFHHAE
0.062.2 VElSTE AT A A FezitS
A=NE Yacetyl Tl 2po]& Hole AL A YA
719} F+x2 5ol #HAHo] & ZH(Joosten et al,
1982; Chen et al., 200422 AAZIL FFo wek T2
A9k dubA o 7 =i ite] YA A7]E 6-35 um(Lee &
Kim, 1992), ZEZAEL 4-7um ¥ (Kim, 1992)Z =
EHEe] gAF A7)7F HF & vl &AL, Y%acetyl

Table 2. %Acetyl and degree of substitution (DS) of mungbean
and acorn starch by acetylation reaction.

Acetic Degree of
Sample anhydride A(co/et)yl substitution
content (%) o (DS)
Mungbean starch 0 - -
Acetylated 6 1.8840.05  0.07+0.00
mungbean starch
Acorn starch 0 - -
Acetylated acorn starch 6 1.53£0.09  0.060.00

FEe REIARAAN O wol, 42 277 e AR
ol Al ZA4F X2 Al %acetyl &#o] Y Shon et al.

(2006)°] A<k frAFe 210 2 R,

M

24 Agdd g 57 9 B E
Table 30 YepSITh =5+ 4 =
2] Al La agre] v Z2718H9a, bk Asknh
Jeong et al.(1993)7} Kim et al.(1990)¢] Ao =W =
A AR SEFAE S AEe] 48 A Ha Lt

Table 3. Color of mungbean and acorn starch by acetylation
reaction.

Sample LY a" b"
Mungbean starch 95.724£0.04 -0.32+0.02  2.61%0.02
Acetylated mungbean g6 30,003 .024£0.02  1.65+0.08
starch
p-value? 0.000 0.005 0.000
Acorn starch 74.37+1.26  3.94+0.17  20.27+0.59
Acetylated acorn starch  78.51£0.08  3.05£0.11  17.69+0.32
p-value 0.029 0.001 0.003

L lightness, a: redness, b: yellowness
DWithin a column, p-value: Independent sample t-test.
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Table 4. Swelling power and solubility of mungbean and acorn
starch by acetylation reaction.

Sample Swelling power (g)  Solubility (%)
Mungbean starch 21.53+4.43 23.83+£2.31
Acetylated mungbean 31.74+1.14 27.9240.32
starch
p-value” 0.004 0.037
Acorn starch 22.38+1.05 14.1320.10
Acetylated acorn starch 23.81+1.06 14.9840.23
p-value 0.260 0.007

DWithin a column, p-value: Independent sample t-test.
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3 XA AR sEAR A A4 AV A (2000 SRl REI AR md el sl #Hay
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I Aol 47874 A R Fasks dAE s e Aae) Blasils W, sEAEe H Hw }CE"JHE—
2 AAZIT AR sspiA 2= mEt FEEFFEe] o HE) ot v S YERligl ey 2 Afele olygd
t2H, 33X = $e HEL Yo 2o F£E W, breakdown % setbackS HFAE] =& S ‘/PE}LH
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Table 5. RVA pasting properties of mungbean and acorn starch by acetylation reaction.

Sample PT" (°C) PV (RVU) HPV (RVU) CPV (RVU) Setback Breakdown
Mungbean starch 70.4+2.3 195.0£1.7 126.0£2.1 236.6£3.5 110.6£1.6 69.0£1.3
Acetylated mungbean starch 64.4£1.6 164.9+1.5 111.4+1.9 182.4+2.9 70.9£1.0 53.4£1.9
p-value? 0.010 0.000 0.000 0.000 0.000 0.000
Acorn starch 75.7£1.7 198.3£1.7 160.1£3.1 247.0+1.2 87.0£3.7 38.243.7
Acetylated acorn starch 74.840.1 212.1£1.3 161.843.5 290.54+2.1 128.742.3 50.314.3
p-value 0.383 0.000 0.513 0.000 0.000 0.010

DPT: pasting temperature, PV: peak viscosity, HPV: hot paste viscosity, CPV: cold paste viscosity, Breakdown: PV-HPV, Setback: CPV-HPV.

YWithin a column, p-value: Independent sample t-test.
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Table 6. Texture properties of mungbean and acorn starch by acetylation reaction.

Sample Hardness (g) Adhesiveness (g) Springiness Cohesiveness Gumminess Chewiness
Mungbean starch 509.3£25.6 7.5242.69 0.51£0.00 0.91£0.02 464.8+14.2 237.846.3
Acetylated mungbean starch NDV ND ND ND ND ND
Acorn starch 331.2+2.5 4.62+0.99 0.54+0.03 0.94+0.02 309.8+5.1 167.816.7
Acetylated acorn starch 142.6£3.2 16.56+0.55 0.49+0.02 0.95+0.02 134.740.7 65.7£2.9
p-value? 0.000 0.000 0.053 0.563 0.000 0.000

UND: Not Determined.
PWithin a column, p-value: Independent sample t-test.
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