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The Rice Quality and Chemical Characteristics Affected by Moisture Content and
Drying Delay Time after Harvest in Rice
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ABSTRACT This study was conducted to establish the
post-harvest management system in rice. Harvested hulled
rice was gathered into large-scale bag and combine bag, in
which the rice quality and the influence on quality change
were investigated on various storage periods and moisture
contents. Moisture content of hulled rice ranged from 23.7%
to 28.8% on different harvest times, which grew lower as
harvesting time was delayed. When desiccation was retarded
hulled rice in large scale bag was changed in color and
emitted an offensive odor in 3 days and that in combine
bag showed similar symptom in 4 days. Inner temperature
in large scale bag was changed a lot when the storage
period was prolonged and also the moisture content was
higher while that in combine bag increased regularly corres-
ponding to the moisture content at the time of harvest.
Moisture content of hulled rice stored in large-scale bag
increased 2 days after harvest and the more moisture con-
tent showed the more increased tendency, while in the case
of combine bag the moisture content was not changed
much whether the hulled rice contained low or high mo-
isture content in harvesting. As desiccation was delayed
fatty acid increased much more in large-scale bag than in
combine bag even though protein and amylose content
were not changed. As desiccation was delayed more and
hulled rice contained moisture more in harvesting head rice
ratio of brown rice decreased and green-kerneled rice and
damaged grain ratio increased and quality of milled rice
also became deteriorated. As a result, desiccation day to
minimize the deterioration of rice quality was estimated 1-2
days in large scale bag and 2-3 days in combine bag after
harvesting.

TCorresponding author: (Phone) +82-63-561-2312
(E-mail) ksjS5027@hanmail.net

35

rice, moisture content, quality, chemical charac-
teristics

Keywords :

ALE)e] £#3}, 7155, AFEA of
P 52 BT} 71500 mhet
HAstr| of HA T

#/30]
AN
cthdb %, 1990). &3t FAof| To{dls 242
7], AEw BEyr 37] 5o IEAT ofiEs 3

chal ghek, drbele e

o
b o
(-'EI o}
lo
i
i of

=

=

EY

o,
o
H

ox
]
o
E
o

=
H]—l:}l—o] = s

r i
W e @ Ho

oy
flo

o
fir w
b
o2

o

s

Lt
)

ZRelA2
23 23 A AuTels 28T
BT TEECERT

B 9] AzE AT
S 7R, 1989; ©] 5, 1990). ]
88 A4ai] vige] F2o] £4
7)o Az3slojoF sh=t] ]| v]
Rice Processing Complex) oA AH&E o= YA

)
i
2%
=

N

Lo
1
o =
4>
%t on
g
W
év

ul
oo o oft rir

o of A Jo

=y

R
o ol

—

12

e
J "
ol
)
fl

I =

F

N
i
.
&
o
z

5

=

fo ..



36 BHEIX|(KOREAN J. CROP SCI.), 51(S), 2006

29 ugoz Azseol 2530 A2
A3k7t SeEch

A M SFFA S ARAA 0] A2FY 9 43%H]
H7] o3, Eu W AT 12217F o4& Ti7|he vlgo) 42%
2 e ol ma By whe) Al BYIz] YUk He
Zgkoln] Eu FZupRlEYE ALEEHE v]&0] 75.6%F
zojalelz ARG o A2)le) HE daol At
T, 2003). #9) SFAE2 2%, T8, 7HAe, bt
8 Ul*@g o] aclo] gt 1 5 2= 3 g
of AujHOR TSR WS AT A9 T
et dedde &4 A eA
Teo FEEEE JGAA FHY BN

o) me o3

> Tlo o -
o]
i 2%
RTINS
rlo
o

o=
oy

rlo ol
e M
mo o
o
J]’ﬂl HE
o
T]'O i

2o X
it g
£
(b
o
2
o
>
§
H:l
9‘1‘
>}.
ﬁ
o
°
T
=
o
fo

# S0l YA A=
Fod FE2AFE STHA 9%
Hoh oA E & FHe v a2 2 7
A U7] vigo] FEAAE a8
8 3 7|2t ol A=A Aok gt whet
AzAd e E9 4 F2 9
FAGEA7IE LA 3

l‘-lrtlzdoﬁéuz

[*]

BN oox A o P B oo
P
ta
4}
i)
o
Ot

a3
-8
=2
E)
l"ll" e
oft
ot
filo

2 Aol AR W AIEESS EFHE 20039 Ak
FA7NEY R APEYOIA BT YRS ARE AMG
SEGITE o] 5 30 FRE VA0 d3lom Aul=
AEBZFO T A2-QARZE]E 11-4.5-5.7 kg/10ag 2+27} A]
A A7) 78] 50%, E98] 20%, 48]

0%01\::] Z+a)= 714 70%, 8] 30%, 1L e
7R 2 A1gsieh FEYA 9 71E XH“HJJrﬂl:: FE
453 S LAY Eolsle 3471k 84 159
QL UL B4 F AMLE 1L10T712A &4 F
S0 SFgom SBAF 1299 1AL Table 13+ 2k
o A Hxo) Suse geis) sl 297t 919
W gERe 20%0) HE Sesiasr S8 Azt
94] 308, 11A] 308, 144] 308, 17A] 308 5 43]o] dH
Setsto] 17t SYRU(T00 ke)o BHFIEHA0 kgl &
o el opss
23 3 ARAD g3t BAYIE TH| Slato] 22
o Ze| ofHE A 19, 29, 39, 4A7kA] W] W
tach ZOUlR FUEY 01] 24 7| ZA|(Thermo recorder
TR-728, Japan)& Yol & =& 7|83 om, A2E FY
Folol A 5 kg AFHFFAL, ’\l?ﬂHH ZA S EFFS T E
&7 7)(PB-3160 Kett, Japan)& ZA34ch AHE AEE
A2/ LEE 45T ZR3t] SEFFo] 15%7} 8 Wt
SEECER R D EEEUE T
Azg FzE F0|7|(ST-50 Yanmar, Japan)e} ¥jn|7| (%
£, RAT2)E AMEsle] 10BER TAs1T, SAnE 5
QA & =2l RN-500(Kett, Japan) o 2, THullal ¢k &
3}3} A2 AN-700(Kett, Japan), ©]&-2 MA-90 system/-‘-] u]
7|(Toyo, Japan)& ©|-&-3to] 2 A2 H = 39HE ZARSHGICh

At o

SEAIZHEE Hx SESHEF
B £ 25 T 456042 ojuff BY REIFE 1
~34%(LT, 1988)2 ket UubA o= v £IFA] 4=

\O

Table 1. Weather conditions during the pre- and post-harvest period.

Temperature (C) Duration of Amount of Cloud Average wind

Date sunshine precipitation cover speed

Average Max. Min. (hr) (mm) (%) (m/sec)
2DBH’ 16.4 19.2 14.2 0.0 18.0 96 1.7
1DBH' 14.3 19.6 10.2 1.8 0.0 73 1.8
Harvest time 11.8 17.6 7.7 5.4 - 31 1.8
iDAH 12.7 19.9 7.4 8.7 - 19 1.6
2DAH 12.8 20.0 7.6 59 0.0 34 1.1

'DBH : Day before harvest time

‘DAH : Day after harvest time.
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Table 2. Moisture contents at different harvest time.

Item 9 : 30 am

11 : 30 am

14 : 30 pm 17 : 30 pm

Moisture contents (%) 28.8a

26.6b

25.1¢c 23.7d

Means followed by the same letter are not significantly different at the 5% level by DMRT.

Table 3. Changes of color and smell of rice grain according to day after harvest and different store bags.

Large scale bag

Combine bag

DAH
Color Smell Color Smell
0 No change No smell No change No smell
1 No change No smell No change No smell
2 No change Slightly No change No smell
3 Change Brown Slightly No change Slightly
4 Change Brown Very strongly Change Brown Slightly
DAH : Days after harvest
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Fig. 1. Change of internal temperature of stored rice according to harvest time and day after harvest.
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Fig. 2. Change of moisture content of seed according to harvest time and day after harvest.
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Table 4. Changes of contents of protein, amylose, fatty acid in brown rice grain according to harvest time and day. after harvest.

DAH Harvest time Protein (%) Amylose (%) Fatty acid (%)
Store bag
0 9:30 6.7 18.9 153
9:30 6.8 18.8 15.9
11 : 30 6.9 18.8 15.9
1 14 : 30 6.9 18.9 15.9
17 : 30 6.9 18.8 155
Average 6.8 18.8 15.8
9 :30 6.6 19.1 19.1
11 : 30 6.9 18.7 18.7
) 14 : 30 6.7 19.0 19.0
17 : 30 6.8 18.8 18.8
Large Average 6.7 18.9 18.9
scale bag 9 :30 6.6 19.2 19.2
11 : 30 7.0 19.0 19.0
3 14 : 30 6.8 19.0 19.0
17 : 30 6.8 19.0 19.0
Average 6.8 19.0 19.0
9 :30 6.5 19.3 19.3
il : 30 6.9 19.2 19.2
4 14 : 30 6.7 18.9 18.9
17 = 30 6.7 19.1 19.1
Average 6.7 19.1 19.1
9 :30 6.9 18.6 153
11 : 30 6.9 18.6 15.2
1 14 : 30 6.8 18.9 15.8
17 = 30 6.9 18.8 153
Average 6.8 18.7 15.4
9 :30 6.9 18.8 15.8
11 : 30 6.9 18.8 15.7
2 i4 : 30 6.8 18.9 15.9
17 : 30 6.8 18.7 154
Combine Average 6.8 18.8 15.7
bag 9 : 30 7.0 18.7 15.9
11 : 30 6.9 18.7 15.8
3 14 : 30 6.9 18.8 15.9
17 : 30 6.8 18.7 15.5
Average 6.9 18.7 15.7
9 :30 6.9 18.9 16.2
11 : 30 6.9 18.7 15.8
4 14 : 30 6.8 18.9 16.0
17 : 30 6.8 18.8 15.7
Average 6.8 18.8 15.9

DAH : Days after harvest
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Table S. Changes of brown rice and milled rice quality according to harvest time and day after harvest. (%)
‘ Brown rice quality Milled rice quality

Store ba DAH  Harvest time  Head  Crack-ed Greenkern Damaged  Dead Head  Floury  Brown
g rice rice el-ed rice rice rice rice rice rice

0 9:30 65.1a 11.1 134 9.6a 0.8 92.7a 0.8 6.4

9:30 53.8 10.5 16.7 17.8 1.2 91.7 0.9 7.4

11 : 30 56.6 13.2 15.0 14.1 1.1 92.2 0.9 6.9

1 14 : 30 64.6 11.2 13.8 9.5 1.0 94.1 1.0 49

17 : 30 65.8 10.7 13.6 9.0 0.9 92.1 20 6.0

Average 60.2ab 114 14.8 12.6ab 1.1 92.5a 12 6.3

9:30 454 53 19.1 18.9 1.3 86.5 0.7 12.8

11 : 30 56.2 14.5 15.6 12.5 1.2 90.8 0.9 83

5 14 : 30 62.3 14.5 12.6 9.7 09 93.0 0.8 6.1

17 : 30 63.6 111 13.9 10.5 0.9 91.9 ‘1.0 7.1

Large Average 56.9bc 13.8 15.3 12.9ab 11 90.6b 0.9 8.6
scale bag 9:30 39.1 14.3 213 24.1 1.1 85.9 1.2 12.9
11 : 30 47.3 18.3 19.0 14.8 0.7 85.3 1.2 13.4

3 14 : 30 58.9 15.3 14.3 10.6 1.0 90.9 0.9 8.2

17 : 30 61.8 14.8 12.9 9.7 0.8 91.4 1.4 7.2

Average 51.8¢cd 15.7 16.9 14.8bc 0.9 88.4c 1.2 104

9:30 329 17.3 21.9 26.6 1.4 83.2 1.0 15.8

11 : 30 477 19.8 149 16.3 1.3 85.1 0.7 14.3

4 14 : 30 56.1 16.2 12.3 147 0.7 89.8 0.7 9.5

17 : 30 55.5 17.9 154 9.9 13 87.5 1.3 112

Average 48.0d 17.8 16.1 16.9¢c 1.2 86.4d 0.9 12.7

9 :30 55.1 10.3 16.6 17.2 0.7 91.7 0.9 7.4

11 : 30 57.1 13.3 15.7 12.6 1.2 92.9 1.0 6.1

1 14 : 30 64.6 11.2 13.8 9.7 0.7 93.6 0.9 5.4

17 : 30 64.8 10.6 14.2 9.6 0.8 923 1.5 6.2

Average 60.4ab 11.4 15.1 12.3a 0.9 92.6a 1.1 6.3

9:30 53.8 10.5 16.7 17.8 1.2 91.1 0.9 8.1

11 : 30 559 13.7 14.8 14.4 1.2 90.8 0.9 8.3

2 14 : 30 61.9 114 13.8 12.0 0.9 92.5 1.2 6.2

17 : 30 63.3 11.9 133 10.7 0.8 91.7 1.4 6.9

Combine Average 58.7b 11.9 14.7 13.7a 1.0 91.5a 1.1 7.4
bag 9:30 43.3 11.6 16.7 27.6 0.8 87.8 0.7 115
11 : 30 51.8 10.1 14.9 28.3 0.8 89.1 1.2 9.7

3 14 : 30 60.4 12.9 14.1 11.6 1.0 92.0 1.0 7.1

17 : 30 64.4 12.1 13.7 9.0 0.7 91.4 1.4 7.2

Average 55.0bc 11.7 14.9 20.6b 0.8 90.1b 1.1 8.8

9:30 37.0 11.2 16.9 34.0 0.8 84.4 1.0 14.6

11 : 30 48.0 10.4 16.5 24.2 0.8 85.5 0.9 13.7

4 14 : 30 56.9 121 141 16.0 0.9 90.1 0.9 9.0

17 : 30 60.1 10.7 13.6 14.7 0.9 90.7 0.9 8.4

Average 50.5¢ 11.1 153 22.2b 0.9 87.7¢c 0.9 11.4

DAH : Days after harvest

Means followed by the same letter are not significantly different at the 5% level by DMRT.
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