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Gel Properties of Mook Manufactured from Acorns Harvested
in Various Countries according to Storage Period
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Abstract

Gel properties of Mook manufactured from acorn harvested in various countries [domestic (KAS), Chinese
(CAS), and North Korea (NAS)] were analyzed according to storage period. Gel properties included water binding,
syneresis of gel, DSC (differential scanning calorimetry), X-ray diffraction, SEM (scanning electron micro-
scopy), texture, Hunter's color value, and sensory value. Water binding of NAS, CAS, and KAS were 233.8%,
217.3%, and 215.0%, respectively. Syneresis of gel from KAS, CAS, and NAS were 2.06%, 1.85%, and 1.45%,
respectively, after 1 day of storage. There were significant differences upon storage for 1~3 days (p<0.05),
whereas were no significant differences upon storage for 4~ 10 days. Peak temperature of gelatinization property
by DSC was 55.28°C for KAS, 54.45°C for CAS, and 54.12°C for NAS after 1 day of storage. Hardness of texture
in NAS, KAS, and CAS were 374.9, 357.4, and 348.9, respectively, after 1 day of storage. Hunter's color L value,
and a value were highest in NAS, whereas b value was the lowest in CAS. There were no significant differences

in any particular sensory values.
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Ho X-4 3Hx+ X-ray diffractometer(model
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Table 1. Water binding capacity of starches prepared from
acorns harvested at Korea (KAS), North Korea (NAS) and

China (CAS) origin (%)
Samples KAS NAS CAS
Water binding 950,08 9338418 2173406
capacity

"Mean +SD.

“Means with different letters are significantly different at p<
0.05 as determined by Duncan’s multiple range test.
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Fig. 1. X-ray diffraction pattern of starches prepared from
acorns harvested at Korea (KAS), North Korea (NAS) and
China (CAS) origin.
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Fig. 2. Scanning electron micro-
photograph of starches prepared
from acorns harvested at Korea
(A: 500, B: 1,500, C: 3,000%),
North Korea (D: 500%, E: 1,500 %,
F: 3,000x) and China (G: 500x,
H: 1,500%, I: 3,000%) origin.

Fig. 3. Scanning electron micro-
photograph of gel starches pre-
pared from acorns harvested at
Korea (A: 500x, B: 1,500%x, C:
3,000 x), 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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Table 2. Syneresis by storage days of gel starches prepared
from acorns harvested at Korea (KAS), North Korea (NAS)

and China (CAS) origin (%)
Days KAS NAS CAS
1 2.06+0.02"4P? 1.45+0.17"° 1.85+0.117°
2 5.37+0.62* 2.83+0.68"* 5.89+0.69*
3 5.29-+0.82" 3.45+0.44" 5.64+0.25™
4 3.88+£0.27™98 3.20+0.42° 3.42+0.15"
5 3.53+0.36™" 3.01+0.09” 2.89+0.50"
6 3.22+057"¢ 2.74+0.36° 2.24+0.29¢
7 2.16+0.09™P 2.28+0.12° 1.75+0.61°
8 1.77 +0.08"PF 1.784+0.08" 1.54+0.61"F
9 1.324+0.14™F 1.56+0.20" 1.29+0.14%
10 1.35+£0.22"F 1.53+0.01" 1.31£0.13%

UMean +SD.

YMeans with different letters within a row (a,b) and a column
(A-E) are significantly different at p<0.05 as determined by
Duncan’s multiple range test.

¥ns: not significant at p<0.05.
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Table 3. DSC characteristics by storage days of gel starches prepared from acorns harvested at Korea (KAS), North Korea

(NAS) and China (CAS) origin

Days KAS NAS CAS
.. o T, (°C) 50.27 51.15 49.77

1 Transition temperature (°C) T, (°C) 55.98 5412 5445
Enthalpy, AH (cal/g) 0.57 0.48 0.31

. o T, (°C) 47.78 45.59 44.30

3 Transition temperature (°C) T, (°C) 49.46 47 45 4611
Enthalpy, AH (cal/g) 0.72 0.54 0.49

.. o T, (°C) 45.60 43.50 39.19

5 Transition temperature (°C) T, (°C) 4798 45.40 43.14
Enthalpy, AH (cal/g) 1.03 0.80 0.89
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Table 4. Texture by storage days of Mook manufactured from acorns harvested at Korea (KAS), North Korea (NAS) and

China (CAS) origin

Texture properties Days KAS NAS CAS
1 357.4+33" 3749+89" 348.9+145"
Hardness 3 404.9+8.8" 414.7+17.1% 385.6+23.4°C
5 433.8+6.0" 480.2+14.6° 404.1+16.7°°
7 460.1+35.2"* 520.1+21.9* 445.1+14.3"
1 0.96+0.03™9" 0.97+0.07° 0.95+0.01"
Soringd 3 1.03£0.09™4 1.05+0.09" 1.00+0.01*
DriNgINess 5 0.97+0.01"" 0.99+0.01" 0.97+0.07"
7 1.00+0.03"* 1.10+0.11* 0.99+0.03"*
1 0.99+0.06™* 1.00+0.08" 0.97+0.02*
Cohesi 3 0.97+0.01™"8 0.98+0.03*" 0.97+0.03*"
ONEsIveness 5 0.95+0.00"" 0.97+0.02" 0.96+0.01"
7 0.95+0.02"8 0.96+0.01" 0.95+0.02"
1 3555+12.3" 368.6+5.8" 337.9+145"
Gumminess 3 398.3+25.9™¢ 409.7+32.4° 373.3+14.0°
u 5 425.0+15.2"" 457.3+165" 395.1+£27.2®
7 440.1+30.2°* 497.3+29.0* 427.4+8.4"
1 339.0+24.0™" 341.0+10.2" 331.8+19.4"
Chewiness 3 377.5+18.4" 401.2+16.6% 373.7+13.4
5 412.8+85™ 45244151 410.1+24.6°
7 455.0+12.5"* 5189+44.4™ 421.8+15.1"
UMean+ SD.

?Means with different letters within a row (a—c) and a column (A-D) are significantly different at p<0.05 as determined by Duncan’s

mulnple range test.
ns: not significant at p<0.05.
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Table 5. Hunter’s color by storage days values of gel starch—
es prepared from acorns harvested at Korea (KAS), North
Korea (NAS) and China (CAS) origin

Table 6. Sensory evaluation of Mook manufactured from
acorns harvested at Korea (KAS), North Korea (NAS) and
China (CAS) orgin

Days KAS NAS CAS Sensory properties KAS NAS CAS
1 25.79+0.08"F  30.48+0.10"  28.44+0.05"F Color 579+1.81"? 550+1.09 5.43+1.34
3 26570067  31.37+0.08" 29.63+0.07" Taste 486135  364*115 4.00+1.80
L 5 27.18+0.06°  31.97+0.08°  30.29+0.07" Astringency 5.29+1.33 4294144 4.14+1.35
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