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Abstract

This study was carried out to investigate the quality characteristics by packaging materials and storage temperature
to predict safe storage period for milled rice. Mechanical taste value and whiteness of milled rices stored at room
temperature were severely decreased than those of the stored at low temperature, but fat acidity and b value of
those at room temperature was rapidly increased than those of stored at low temperature. Milled rice packed in
LDPE film bag were smelled stale flavor after 4 months storage at room temperature, Hojinbyeo was not produced
flour in the rice grain surface but Dongjinbyeo was showed production of flour. pH of milled rice of Dongjinbyeo
and Hojinbyeo packed in LDPE film bag were the lowest showing 5.3 and 5.6, respectively after 6 months at
room temperature. Safe storage period of Dongjinbyeo and Hojinbyeo packed in craft paper bag were 1 month
at room temperature, those of packed in LDPE film bag were 2 months. At low temperature safe storage period
of Dongjinbyeo and Hojinbyeo packed in craft paper bag were 2 months, those of packed in LDPE film bag were

5 and 4 months, respectively.
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Fig. 1 Changes of moisture content of milled rice according to
packaging materials and storage temperature.

-@- Low temp (craft paper), @ Room temp (craft paper),
-l-  Low temp (LDPE), A Room temp (LDPE)
ANojx| s}

Fig 2% 4m|3)9] W82 e Ao et A
X 85 AA7170] 7l wet 22593 e vl
o Aeoa Ao A FAEH L fHaZo] 4



312 S FALFT A A2 A4E (2005)

Atol 7F TSt Th A-&A Al A )R] 600] 3= A%
7]13F& F A = LDPE film bag¥} craft paper bagel|A] 27}
9, SR = craft paper bagollx] 17H¢, LDPE film bagoi| A
2ol e, A4 A FX1¥ = craft paper bagel 4]
571¢, LDPE film bagol A 67§€c]]1, X craft
paper bago] 37]€, LDPE film bage 4759 & A &4 AA]
FAH L SR R An|§A]7]3%e] 270 B Ao
u], LDPE film bag©] craft paper bag2t} ¥ A= ZUe
5| Sharpe} Timme@)= EFAE BT A @A PE film
o B8t 3T AP Rerer 7Mt F2 23
£ Uehicky Busln, Q8N Wu] 23 A
717+ AgddlE VY, d880% 15¢ 2 Fsta ok
A FO)E WH 2 5T AFstAe™ 10L& &5
ARl F4] Aol & HolA] ggkout, 30T e 30€ %+
o #e14Ql AlolE Hvin kg en, A8(102 794
9] 7] o] & Al719] Aulo tigh FAARATIZEE A
sta F 17 oln, 20T BT 75 243t
o} Bl A FHol Au|fA1E Al YD B
i 2 2ot Jdoka 3k AL, Katsuharu(11) 52

it
i

=
rE

% (T o >
=
An)
ol

U E n2rhgdt 2o AAAsH ) craft paper X70]
ub fAlo 7P st tia skl o, Okabe(12)= €
Bk AL 3% 2~JiL7A & An|7t $AEv A%
T o/l i Aert 3A Skt An)r) Zadnia
St
0
o 7N
8
T Se ;
5%
S ®- AR
= \ II
Q' : ' !
olApry 1(May) 20un) 3(Jul) 4Agu) 5Sep) 6(Oct)
Storage period(months)
80 ;
§ 70
83w
£T
K
3 2
=
40

O(Apr) 1(May) 2(un) 3(ul) 4(Agu) 5(Sep) 6(Oct)
Storage period(months)

Fig. 2 Changes of mechanical eating score of milled rice according
to packaging materials and storage temperature.

-@- Low temp (craft paper), -
-l Low temp (LDPE) |, e hhee

Room temp (craft paper),
Room temp (LDPE)

KAt 3t

A patksle] A8 AWite e AA=E] FH43E A
o2 o]gyo] FEO AAF HAAGE Bdste FL&
3 QAR AMEE=U(13), WoldAM =
linolenic acid7} FA| ¥ 24X A 2 FAAH < 193 =
o] Ao} glom Fr|Fe Abaet Ajsie] riaEa|
g0} fejR e YAl Ho] 1Rl Bt ¥
AA Hed FEe 229 drgo] w2 45 WEA
A HETK13). Fig. 32 AWAEe] AslE Uil Ao R
A A717ke] Aol whel F7HsE on, 2B} -2
A, 28]z 37 FRIee Blsie] F7HEe] vtk A
Aol Are ARFFEY FL, FEEE, 258
g, ZAFE, TAAA F o2 8%lo] BAst= HeR
deA et oA gl A A tzo) of gk kA Ak
Al 20 mL KOH/ 100 g dry matter2 o} 9] 21} Wi
talxe BEsA Ao UA Zot vyt dnje] Ve
T8l M At-g-3taL 3ITH(13). Craft paper bag £ 0.2 32
A AW 7hY AFFE AP EE HHA G
¢l 21 mgg VeR) v} LDPE film bag 4ol 4= 3704 (7
D} 4714@Y) Atolel 20 mgo] A& Ve o, T30
T craft paper bag¥} LDPE film bag 25 A7 3714 (7€)%
L @DAtelol eEAAAGBAIRI 20 mgS Z275H 3L, A
LA AFA] craft paper bagel] ¥43F Fx1H 9} LDPE film

—_

2
Dongyn
:n L
3
520
[Se)]
@ £
w I
30 ;
|
0 I : s : !
OAo)  1May) 2Adun)  JUul)  AAgu) SSep) &OcH)
Storage penods(months)
40
Hown
3) -

8

iy
=}
I

Fat acidity
(KOHmMg/100g)

o

olApr)  1(May) 2(Jun)  3(Jul)  4(Agu) 5(Sep) 6(Oct)
Storage perods(months)

Fig. 3 Changes of fat acidity of milled rice according to packaging
materials and storage temperature.
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Fig. 4 Changes of color(b value) of milled rice according to
packaging materials and storage temperature.
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Fig. 5 Changes of whiteness of milled rice according to packaging
materials and storage temperature.
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Table 1. Production of stale flavor, flour rice grain surface and changes of pH of milled rices during storage at room temperature

Stale ~ flavor Flour of rce gram surface pH of rice flour
Varieties ~ Packaging matenals
2(Jun) 4(Aug) 6(Oct ) 2(Jun) 4(Aug) 6(Oct) O(Apr) 3(hl) 6(Oct)

Craft paper ®} O O O ©} - 67 63 62
Dongpin

LDPE film o] + +H O + + 67 6.0 53

Craft paper O O O O @) O 67 63 62

Hojyn
LDPE film O + + O O O 67 61 56




259k ZTRA

¢, LDPE film bagel| ] 27} o]l o™, AR FA & craft
paper bagoll A Fx¥ 9} S 7} 27) ¥, LDPE film bagol]
M FAH 7L S/, 238 = a/iDel]lth o|F ¢} nlE
o]l Sl pH 600]/42 7IE o =g wln] AF 22744
A A7V e 71 7HE- craft paper bag =R A B8] = 47019,
AW & 3780|311, LDPE film bagoll ] F3H o 331
H 25 2ol o, A2AFAl = B 9} azlv] e
craft paper bag3} LDPE film bag &5 67] |3t}

& o) Abs7I 315

£

tri-fold craft paper bagol] E7sle] A2} 2ol 73}
FANUSE AR ATt w3 A7)t A
48 Aujx| e} W= FA48] ZAasta Aateel 4
b3t F7IsI L, 2P|, A its, A% bile TAAE
s A2kl ofgt xlol7} 85t ov W e XA
o &J& zto|7} 7 craft paper bag E.vt LDPE film bag ¥ 7
N4 E=3hTh Craft paper bagell A= A7 671 L Foll = ©]F]
7} 19121} LDPE film bag 2744 3189} o108 25

AR

Table 2. Safe storage period of milled rice based on eating score, fat acidity, b value, stale flavor, flour rice grain surface and changes

of pH depending on packaging materials and storage temperature

(umit  month)
Mechantcal  eating Fat acuduty b Value Whiteness Stale flavor, surface
woe (> 60) flour and pH Safe storage period
Variet Temp (< 20 mg) (<13) (>38)
g;g L%;E Craft pape Lf?lrf;E g;;g Lf%rl;E g;;it Lf]i)lrI;E Craft pape LDPE film Craft pape Lfll)lriE
Dongin Room 2 2 5 3 3 2 1 2 4 2 1 2
Low 5 6 6 6 6 6 2 5 6 6 2 5
Room 1 2 3 3 2 2 1 2 3 2 1 2
Hopn Low 3 4 4 6 5 6 2 4 6 6 2 4

U2 FA oA Aol A A7 e
oA o] &4 3182  UE xS FALS 7R ARV
o= Aefsta 91em(22) A 13y HollA ol 47,
AL VTR @ Adge] Ayt § Havt sHe
A7 FAAA7IZE e 2 31T weka] Au]R], A
A, A, Wi, 1ld 55 7IEeE 3 AR
T 4ot He 713 Vel AR A2ATA] A
7132 craft paper bagol|l A Fx1W ok 5718 25 1704,
LDPE film bagol| 4| = 271 € o} 9) a1, A4 AFA] craft paper
bagoll A FZI8| o s3I 2T 27§ e]Ql ot LDPE film
bagoll M & SX1W 7} 570, AL A/ E = Aol vls}
of A2o|A 2ujo]} Ao, AN e AWMU &
A 2% LDPE film bago} craft paper bagel] ¥} 3slo] 2}
A vk o 7 A oM e s31H & SX1H e &
F2F Aot gl o A 2A el A= TR SxiH e
Hjstod 1598 % AUt o 3o Axt= sinlA A 2]
FAE Heirs WA 5 A2l Adsbd oA Kot
o] ok 717hEet An|E fAE ¢ glom et
A7) 733 7% craft paper bag 2.t LDPE film bago|]
¥ - Ak Aol FARAG Feig Aom AHHA

=

g

Q ok
=

A% AN F o|FH 7} whow, F%1H o] LDPE film bag =7
Al 4 FHE v Fo] FAEUI craft paperE ol A=
6714 A% min| g HEo] ulio] IO s
v TAAE BEsta nEo] FAHA &tr) 2w,
AR, M b, W, pH, o] B PlREAE VIEeR
gk win) A7 Fs7|7He Ao A craft paper bagoll A E7)
87 1~-5704, 39 E 1~3719 0]l 1, LDPE film bag
oA e TS} ST} 2~37 Lol o A 2ol
craft paper bagollA] 21w ¢} 27} 2~67]4, LDPE
film bagoll A= X7} 5~670¢Y, 217} 4~670H 0|
o} P A7 7EE A2 A A craft paper bagoll A X1
o} S 7} 17§¢, LDPE film bagell A= 2784}l a1, A
LA 7] craft paper bagoll 4] E2IH ¢ S20W B 2704
o]l 21} LDPE film bagol| A& 319 5704, x1H 474
42 FAT F ilon] FHT}; Ao, craft paper bag
Bt} LDPE film bagell A 2ufjo]d At wepr win] o
LDPE film bagol] && A 243z Ateel F7) 4
n|2] Z o] k4 Fof ok FHA S AAlstd 1E
S AT 7 Jomz A Ao FH A 5

Aolet & 4 vk

Sk

rak

1. 5205 EARE (2004) 522 5H, 236

O
2. 4FE o) nFE & LS A% 78 F #Els,



316

10.

11.

. Moritaka, S., Sawada, K. and Yasumatsu, K. (1971)

Stuches on cereals V. Relation between lipid content of
milled rice and deterioration of rice flavors during
storage. Eiyo To Shokuryo, 24, 474-476

Shibuya, N., Iwasaki, T., Yanase, H. and Chikubu, S
(1974) Studies on deterioration of rice during storage.
I .Changes of brown rice and milled rice during storage.
Jpn. J. Soc. Food Sci. Technol., 21, 597-603

. Shin, M G, Rhee, J.S. and Kwon, T.W. (1985) Effects

of amylase activity on changes in amylogram character-
istics during storage of brown rice. Agric Biol Chem.,
49, 2505-2508

. Lee, J. H, Kim, S. S, Suh, D. S. and Kim, K. O. (2001)

Effects of storage form and period of refrigerated rice

on sensory properties of cooked rice and of
physicochemical properties of milled and cooked rice.

Korean J. Food Sci Technol., 33, 427-436

. AOAC. (1996) Offictal Methods of Analysis, 15th ed.,

Association of Official Analytical Chemists, Washington,
D.C., USA p.788-789

Sharp, R. N. and Timme, L K (1986) Effects of storage
time, storage temperature, and packaging method on shelf
life of brown rice. Cereal Chemists, 63, 247-251 [J.
Korean Agric. Chem Soc, 33, 24-33 (1990)]

. Kim, M. R. and Hwang, I. K. (1987) The changes of

sensory and instrumental characteristics for rice stored
at different temperature, Korean J. Soc, Food Sci., 3,
50-58

BB#Eh, KFEF— (1995) KRR BARRMOFIER
p.103-125 #EEE

Yasumatsu, K., Moritaka, S., Bichu, S., Ishii, K.,
Shimazono, H. and Fujita, E. (1965) Studies on cereals.
. Flavor deterioration of polished rice during storage.
J. Jap. Soc. Food Nutr, 18, 62-65

12.

13

14.

15.

16.
17.

18.

19.

20 Ha)3 (2003) &L o8B A= 2o

21 o|&7], A71E, A,

22

Okabe, M. (1979) Texture measurement of cooked rice
and its relationship to eating quality. J. of Texture Studies
10, 131-152 [Korean J. Food. Sci. Technol , 33, 427-
436 (2001)]

Kim, O. W. and Kim, D. C (2004) Safe Storage period
of paddy under different temperature and moisture content
conditions, Korean J. of Food Preserv., 11, 257-262
Han, J. G, Kim, K,, Kang, K. J. and Kim, S. K.(1996)
Shelf-life prediction of brown rice in laminated pouch
by n-hexanal and fatty acids during storage, Korean J.
Food Sci. Technol., 28, 897-903

Lee, H. J., Kim, T. H. and Jeon, W. B. (1991) Grain
aging and sensory changes influenced by milling and
packaging in rice storage. Korean J. Crop Sci., 36,
266-270

TEFA (2005) nEH A AL F47)E, 3135
Juliano, B.O. (1985) In Rice : Chemistry and Technology,
Houston, D. F.(ed), 2nd Ed., Am. Assoc. Cereal Chem.,
St. Paul, Minesota, p.443-460

Eun-Ja Cho and Sung-Kon Kim (1990) Changes in
Physicochemical Properties of Brown and Milled Rices
during Storage. J. Korean Agric. Chem. Soc, 33, 24-33
A g, whEt, A, s (2005) A3 AN
o g #f% Wk A, dmFEAAA T
FTHHSHE, A 2005, 91-97

27k 3
el 64, 106-108

EFF (1998) v|=Fe] 2=AIYH
W AR GG, AEADG ABATFEILA, 1937
HAZERERE (1973) &> b ) -ZL_-R-0) T
%, #p, p.15-90 {Korean J. Food Preserv., 11(2),
257-262 (2004)]

(A3 20059 49 212, A= 20059 78 299)



