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Gelatinization Properties of Crude Starches Prepared from
Acorns Harvested in Various Countries
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Dept. of Food & Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

Gelatinization properties of crude starches from acorns harvested in various countries (domestic (KAS),
Chinese (CAS), and North Korea (NAS)) were analyzed, especially blue value, amylose contents, amylogram,
particle size, and SEM (scanning electron microscope). Amylose contents of NAS, KAS, and CAS were 33.65%,
32.00%, and 30.48%, respectively, and a similar tendency was observed in blue value. According to amylogram,
initial paste temperature was 72°C for NAS and CAS and 71°C for KAS, whereas peak viscosity was 580 BU
for KAS and NAS and 570 BU for CAS. The cooling viscosity and setback of NAS and CAS were higher than
those of KAS. The average particle size was 23.17 microns for KAS, 23.53 microns for CAS, and 82.14 microns
for NAS; particle size ranging from 5~40 microns was highly distributed in KAS (68.9%) and CAS (73.8%),
whereas 57.1% distribution was observed for 5~40 microns and 27.2% for >80 microns in NAS. Gelatinization
ranges of SEM photography of CAS and NAS showed a more swollen, extremely disintegrated, and folded struc-—
ture than that of KAS. From these results, gelatinization properties, especially viscosity, setback of amylogram,
particle size, and SEM photography, differed according to the country.

Key words: blue value, amylose, amylogram, particle size, scanning electron microphotograph
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C (mg/mL)
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Table 1. Blue value and the amylose compositions of starches

prepared from acorns harvested at Korea (KAS), North
Korea (NAS) and China (CAS) origin

Origin Blue value Amylose (%)

KAS 0.34+0.00"? 30.48+1.22"

NAS 0.42+0.00° 33.65+£0.47"

CAS 0.37£0.01° 32.01+0.86™
YMean -+ SD.

YMeans in the column with different superscripts are signifi-
cantly different by Duncan’s multiple range test at p<0.05.
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Fig. 1. Brabender Amylograms of starches prepared from
acorns harvested at Korea (KAS), North Korea (NAS) and
China (CAS) origin.
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Table 2. Amylograph data of starches prepared from acorns
harvested at Korea (KAS), North Korea (NAS) and China
(CAS) origin

Characteristics KAS NAS CAS
Gelatinization temp. 71°C 72°C 72°C
Temp. at peak height 87°C 87°C 87°C
Max. viscosity (P) 580 530 570
Viscosity at 95°C 560 560 550
Viscosity at 95°C after 530 540 520
15 min (H)
Viscosity at 70°C 790 830 880
Viscosity at 50°C (C) 1015 1210 1080
Breakdown (P-H) 50 40 50
Setback (C-P) 435 630 530
Total setback (C-H) 485 670 560
Relative breakdown 0.10 0.06 0.09
(P-H/C-H)
A7l 9ofxA Hed ol A& A& v 27]9
Z7} AEng A4 1Y 52 APAGR). B F7HE
AR JAEZREHY £2E5(19) == 89 AEHF o
A FAHEND 7|9 27] 53} LEE ojgE QA
o] e 9 By REA 9 £2} 7t 3T AL Fo] FF
& vl A A U] U PRI AU RS A1 A
[ o0 oT= 5

A BE5 o Zt=thal SR THIR). REF
AEo F3MALE teiAd= Moon 5(2)¢ 71.5°C,
Sohn¥} Moon(12)2] 73°C, Chung 5(20)9] 62~64°C, Kim
7 Lee(21)9] 70°C ©]3} 5¢] o8] 714 it Ao, &
AFAME 27 TIMA2E7}F B3haty F=ako] 72°C
22 s non, Iigte] T1°CE Ytk 27 &
A REE T2 AT e e & Aol gle A
© 2 Yeyth o83 Axte SR GFME Bigo]
ATH1?). ol YBd B A FZEI} vlssta B4 3t
A2 AFAETE 2 A7t 9SS € F Aok HaH =
AE FU4, B3ake] 580 BUCIRLH, F34e ojriTh
e 570 BUZ et 95°Col M o] e FUit &
ghiko] 560 BUR =toH, S34ke] 550 BUR e
15% A7 & A= wgolXes 4k 530 BU, &34t
540 BUo| 1ot} Z34ko] 520 BUE WA YUehygtth A%
TE F3abo] 7P wgkth 50°C7HA WZAIZ W) dojube
Ao A& WX 5, F4h FUeE AolE
Bt € 9 Ag=de digt Aae o] A=<l breakdown
& Ak FaAke] H3kakR T Zith WE ] w3 EA Y
YA A#AAE el e Y4-E=(C)9) setback(C-P)
%k, total setback(C-H)#k2 &34+ F=4ke] U akRTh
=t AA Q] ofd 2 a9 L 7t T HuH=E

of =23 F ot Fadhe BES Bolal vhA] Wl o

T T T =

AE7F AA Bk AAR22), FHARAD), $55H
2(23) 5% 2o 3 eLE

Fol Attt Park¥® Koo(24)+ &
AAHo g Arrt Zristta Bastg o)
o

#3 A=

A3 g3
Moon 5(2)



—-KAS —0-NAS —=»CAS

Particle size (um)

Fig. 2. Particle size distribution of starches prepared from
acorns harvested at Korea (KAS), North Korea (NAS) and
China (CAS) origin.
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Table 4. Mean and 10%, median, 90% size of starches pre-
pared from acorns harvested at Korea (KAS), North Korea
(NAS) and China (CAS) origin

Particle size (um)

Surface area

Origin

Mean Median (at 50%) (em*/mL)
KAS 23.17 12.71 8,445
NAS 82.14 14.65 7,670
CAS 23.53 18.31 6,480

Table 3. Percent particle size distribution of starches prepared from acorns harvested at Korea (KAS), North Korea (NAS)

and China (CAS) origin

Range of particle size (um)

Orlgin 0 10-<20  20-<30 80-<40 40-<50 50—<60 60—<70 70—<80 80~<90 90—<100
KAS 98 199 337 89 64 43 43 39 2.3 2.0 17
NAS 100 191 %.2 80 38 16 14 16 12 1.2 1.2
CAS 64 87 333 206 12 6.2 56 43 19 11 05

Oriin ~ 110~ 120~ 130~ 140~ 150~ 160~ 170~ 180~ 190~ Total

g 110 <120 <130 <140 <150 <160 <170 <180 <190 <501
KAS 07 06 04 04 0.3 0.2 0.1 0.1 0.0 0.0 100.0
NAS 06 05 05 05 06 0.6 0.7 0.8 0.9 19.1 100.0
CAS 01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0




Fig. 3. Scanning electron microphotograph of starches pre-
pared from acorns harvested at Korea (A: 500x, B: 1,500,
C: 3,000x%), North Korea (D: 500%, E: 1,500%, F: 3,000 )
and China (G: 500x, H: 1,500, I: 3,000x) origin.
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