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Effect of Soaking on Pasting Gelatinization of Acorn Flour

Hwan-Sik Na' , Geom-Soon Oh’, Jong-Hun Park’, Kwan Kim' and Sung-Xon Kim"

Food and Drug Analvsis Division, Health and Environment Institute of Chollanomdo, Kwangii 502-201, Korea
*Dept. of Food Science and Technology, Chonnam National Universitv. Kwangju 500-757. Korea
**Dept. of Food Science and Nutrition, Dankook University, Seoul [140-714, Korea

Abstlract

Pasting gelatinization of acorn Aours which were prepared with soaked nut and sediment at 7.8°C
for 0, 1, 2, 3 and 4 days wcere investigated. The peak temperature of gelalinization of untreated acorn
flour {0-0) by Rapid Visco Analyzer was 73.1°C, respectively, bul those of [lours were decreased by
soaking. Peak viscosily, selback and breakdown of acorn flours were increased by soaking. In addition,
consistency was increased by soaking treatment. From the result of the pasting properties, gel formation
ahility of acorn flour was increased with increasing soaking days of acorn nut and soaking times of
sediment. The gelatinization temperature examined hy X—ray diffractomeiry was lowered with increas—
ing of soaking days. The cbservation of microstructure through a scanning eleciron microscope revealed
that gelatinized acorn flour showed loser Lheir original shape and struclure than that of without soaking
treatment (0-0). The degree of gelatinizalion under the fixed temperature increased with increasing
soaking dayvs. From lbese results, it might be concluded that the inercase of soaking days and scaking
times 1s the factor affecling the gelatinization of acorn flour.
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Table 1. Analytical conditions of X-ray diffractometer

Targel = Cu-Ka Time constanl = .2 scc
Filter = M1 Chart speed = 2 cm/min
Voltage = 40 Ev Scanmng speed = 5.0%min
Current = 20 mA 20 range = 5°/4°
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Fig. 1. Pasting properties of acorn flours at various

soaking days of acorn nuts,
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Table 2. Pasting temperature and viscosity of acorn flours as various soaking conditions ol acorn nuts and sediments

Soaking Soaking Pasting Viscosity (RVI)"
7 temp.
acgfi%s n?lts Sﬁe&s ("CI)J v 15; :i’ity Trough vi SECgSity 32(3?[11( Sethack Consisiency
0 731 268 138 315 130 47 177
0 1 698 293 151 339 142 46 188
2 66.3 339 185 394 154 5b 209
3 559 7 192 403 155 56 211
0 703 305 165 352 140 47 187
1 1 671 340 187 390 153 50 203
2 6.7 347 101 398 156 51 207
3 65,2 A2 193 410 1658 54 212
0 69 3 219 173 365 146 46 192
o 1 66.8 340 189 395 151 56 206
" 2 G9.1 366 197 409 159 53 212
a 55.0 356 109 412 157 56 213
0 682 334 186 350 148 56 204
3 1 65.1 354 196 411 164 57 221
2 63.4 358 196 410 162 52 214
3 53.3 355 194 411 161 56 217
0 67.6 343 183 396 165 53 208
1 64.8 355 190 412 165 57 222
4 2 63.2 352 189 414 163 62 225
3 629 364 201 429 167 61 223

YRapid Visco Units.
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Fig. 3. X—-ray diffraction patterns of gelatinized acorn
flours at various temperature.
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Fig. 4. Scanning electron micrographs of acorn flour (0-0}
gelatinized at 60°C (A), 65°C (B} and 70°C (C).
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Fig. 5. Scanning electron micrographs of acorn flour (23}
golatinized al 60°C (A}, 65'C (B) and 70°C (C).
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I'ig. 6. Scanning elcctron micrographs of acorn flour (41—
3} gelatinized at 60°C {A}, 65°C (B} and 70°C (C).

o oF
i =

EEEE AE2 g okF2] 53 AR E ohakslA|
Ae)sto] el g AR5 o) ¢ whE S 2o
=z s ZIAEA v S AL Th
7 e AT Q9 A% A Y 2755w
A8 S e 2 0-0) A B8] A 7810
54 1‘4 2 o]l nlala] duf 423 42l af - S23]8

F A5(4-3) 820°CR FElwr} dAshe

e wylw 3 sethackd} breakdowns &7}

I"ﬂ

—_—

alglck w8 consistency £ F=4 o] Wt F7)eke] =315
Ao Al Ae] A HAE 4 9)lel xa)slgdv),
AeH e 52 U AR JRAAA] B
= e A %474][ P27 Bylon) gEste A
AR = 00458 BT 7ld 2T w2 v
X4 A= 0-0 A 8] A5 70°CHA A A
o ’1:191 ow 4-3 A7 A4 60°CH A A2
] Ao 2] gh E e} Ak ol wich

o

m>

}7pe] Felle Lol dge] 7|k B
E o e 2 eA] Qake] s} Al $
lo

&
3
il
¢ ope A

z o

1 Chung, D.H., Yu. T.]. and Chei, B.K. " Sludics on the
utitlization of acorn starch. J. Korean Agric. Chem.
Soec, 18, 102-108 (1975)

2. Lund, D. ' Influence of time, lemperature, moisture, m-
gredients and processing conditiens on starch gelali-
nizalion. CRC Cric. ifev Feood Sci. Nutr., 20, 249-234
(1883)

3. Zobel, H.F. : Gelaunization oi starch and mechanical
proportics of starch pastes. In Starch Chemistry and
Techrology Whistler, R.1., Bemiller, J.N. and Paschall,
EF. (eds.), Acadomic Press, p.291-256 (1984)

4 Gluast, K, Hoseney, R.C. and Varnano—Marstan, E. * Ge-
latimzation of wheat slarch, 1. Excess—water systems
Cereal Chemn, 59, 81-85 (15982)

5 Ghiasy, K., Varmano-Marsion, E and Hoseney, R.C.
. (Gelatinizalion of wheat starch. II. Slarch-surfactant
interaction. Cereal Chem , 59, 86-38 (1942)

6 im, S K., Park, H.H., Chung, HM and Kim, K.~
Degree of gelalimzanon during cooling of rice by
X-ray dilfractometry. J. Koregn Agric. Chemn. Soc.,
26, 266-268 (1983)

7 Kim, SK. Chng, HM. and Kumn, $.5. - Pasting behawnor
of Korean rice. J. Korean Agric Chem Soc., 27, 135-137
(1084}

8 Kim, NS, Sog, HM., Nam, Y.]. and Min, B.Y. : Gelal-
inization characteristics of nonwaxy rice slarches. [
Korean Agric Chem Soc., 30, 24-30 (1987)

9 Kim, IH., Kim, S K. and Lee. K.H : Effecl of phos-
phate on gelatinizalion of rice starch, Korean J. Food
Sci. Technol.,, 17, 57 (1985)

10 Kim, S.K, Hahn, TR, Lee, Y.H. and D' Appolonia, B.L
: Physicochemucal properties of Tongil (Indica type) and
Paldal (Japonica tvpe) nce starch. Korean [ food Sci.
Technol., 10, 157-161 (1978)

11. Chung, KM . Maleeular structure and lipid in starches
lor moolc Keorean [, Food Sci. Techrol., 23, 633-641
11891)

12, Moon, 5., Son, KIL and Park. H.W. . Food scientific
study of mook Korean J. Economy, 15, 31-43 (1977)

13 Chung, H], Cho, 8.]., Chung, 1.H., Shin, T.5.. Son,
HS. and Lim, 5.T. . Physical and molecular charac-
terislics of cowpea and acorn starches i comparisen
wilh corn and potalo starches. Food Sci. Biatechnal.,
7, 269-275 (1998)



776

14

18.

19

20

St SR

e

Koo, 5] ! Study en the rheological properties of acorn
starch gel. J Korean Economics, 22, 99-106 (1984)

. Thiewes, H.]. and Steeneken, P.A.M . Comparisen of

the Brabender viskograph and the rapid visco analy-
ser. 1. Statistical evalnation of the pasting profile.
Starch, 49. 85-92 11997)

. Grant, L.A." Effects of starch isolation. drying and

grinding techmques on its gelatinization and retro—
gradation properties. Cerea! Chermn., 75, 580-594 (1998)

. Kum. K, Kang, K.J, Lee, Y H. and Kam, S. K. * Changes

in properties of waxy rice during steeping in water.
Korean J. Food Sci. Technol., 25, 86-87 (1583}
Kugimiya, M. and Donovan, J.W : Calorimetric deter—
mination of the amylose content of starches based on
formation and melting of the amylose-lysolecithin
complex. J. Food Sci., 46, 765-770 (1881}

Shm, M.5. 7 Influence of water and swfactants on
wheat starch gelatinization and retrogradation Korean
J. Food S Technoi, 23, 116-121 (1931)

Sasaki, T. and Matsuki. J.: Eifect of wheat slarch

£
of

il

o

22

23

24

e

-RAE

structure on swelling power. Cereal Chem . 75, 525~
529 (1598}

. Akalu, G, Tufvesson, F., Jonsson, C, and Nair. B.M.

. Physico—chemical charactenstics and functional pro—
perties of starch and dietary fibre in grass pea seeds
Starch, 50, 374-382 (1898)

Na, H.S, Park, J.H. and Kim. K Effects of sieeping
and washing on physicochemical properties of acorn
[lour Korean f. Postharvest Sci, Technol., b, 368-373
{1958)

Takeda, C. and Hizukuri, 5.! Characterization of the
heat dependent pasting behavior of starches (Studies
on the gelatinization of starches Part 1), Nippon
Nogel Kagaku Kaishi, 48, 663-669 (1974)

Lee, HS. and Rhee, H.S. . A comparison study on acern
and chestnut starch gels Korean J. Soc. Food Sci., 7,
11-14 (1991)

Kim. HS. " Effect of amylose and amylopectin on the
texture of mook. PhD). Dissertation, Seoul National
Universily (19873

(2000d 749 34

i

)



