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Table 1. Analysis of variance for pH value of milléce and physical properties of cooked rice

Source of variation df A B C D E F
Storage period (P) 12 323.4 35.0% 18.8** 70.9%* 19.5% 6.9**
Packing form (F) 2 1626.1** 581.7* 16.8** 22.4* 10.8** 271.7*
Storage temperature(T) 2 293.7** 75.1% 38.0** 12.9%* 4.4*% 81.8**
PxF 24 41.4* 28.1* 0.8 1.8* 0.8 13.1*
PxT 24 4.3% 2.8** 0.9 0.3 0.2 2.1*
FxT 4 19.6** 8.5** 4.6** 1.1 2.2%* 7.3**
PxFxT 48 2.8** 0.9 0.5 0.2 0.2 0.8
L A: pH value B: Viscousness (-H) C: Hardness (H) CDbhesiveness (#A,)

E: Adhesiveness(#  F: Balance (-H/H).
2 * = Gignificant at 5% and 1% levels, respeetiy. Numerals in this table are F statistics.
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Table 2. Means of pH value of milled rice undefatint storage time, packing method and storage

temperature

Packing  Storage Storage time (month after storage)

Method temperature 0 1 2 3 4 5 6 7 8 9 10 11 12
5~10C A998 A6.97a  A6.94a A6.92a A69la A6.9la  A6.90ak6.85ab A6.80ab A6.65bc A6.50c  A6.45c AB.4lc

Vacuum  15~20C A6.9% A697a  AB693a A69la A690a A6.88a A6.87a A6.82ah6.80ab AB.60bc A6.49c  AB.40c A6.35¢

Roomtemp. AB6.99%a A6.96a  A6.90abA6.90ab A6.87ab A6.81a-c B6.76bc B6.68bc B6.60cd B6.45de B6.3lef  B6.25ef B6.20f
Carbon  5~10C A6.9% A6.96a  AB95a A6.94a  A6.93a A6.92a A6.9la A6.86ah6.80ab AB.5Obc A6.46c  AB.44c  A6.42c
dioxide 15~20C A6.9% A6.95a  AB95a A6.93a A6.92a A6.9la A6.9la A6.86ah6.79ab A6.58bc A6.44c  AB.40c A6.39c
flushing ~ Roomtemp. A6.99a A6.95ab A6.93ab A6.9lab A6.85a-cA6.80a-d B6.73b-dB6.68cd B6.60b B6.42ef B6.30f  B6.25f  B6.21f
Sealed 5~10C A6.9%9a A6.90ab A6.88ab AB.79ab A6.66bc AB.S5c  A6.50cd AB.48c-e AB.45c AB.30d-g A6.26eg A6.22fg A6.20g
in 15~20C A6.99a A6.84ab AB6.79abAB6.67bc B6.45cd B6.35de  B6.25deB6.21de  B6.18ef B5.96fg B5.92g  B5.90g B5.859
polyethylene Room temp. A6.99a A6.79ab B6.64bc B6.51cd  B6.31deB6.26de  B6.20e B6.15¢  B6.09eB5.84fg B5.78g B5.74g B5.70g
La,b,c,d,e f,g values within the rows or A,B valugthin the columns followed by the same letter aoé
significantly different at 5% level by Duncan's tiple range test.
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Table 3. Means of viscousness of cooked rice udifierent storage time, packing method and storage

temperature

Packing  Storage Storage time (month after storage)

Method temperature 0 1 2 3 4 5 6 7 8 9 10 11 12
5~10C A0.27al A0.28a A0.29a A0.28a A0.28a A0.27a A0.26a A0.27a A0.28a .28 A0.28a  A0.29a A0.28a

Vacuum 15~20C A0.27a A0.28a A0.28a A0.27a  A0.26a A0.27a A0.26a A0.27a A0.28a .2k@ A0.28a  A0.28a A0.27a

Roomtemp. A0.27a A0.27a A0.28a A0.27a  A0.26a A0.26a  A0.26a A0.27a A0.26a .28 A0.26a  A0.26a A0.25a
Carbon 5~10C A0.27a A0.28a A0.28a A0.29a  A0.29a A0.28a A0.28a A0.28a A0.28a .28@ A0.28a  A0.27a A0.27a
dioxide 15~20C A0.27a A0.27a A0.28a A0.29a  A0.28a A0.29a A0.29a A0.28a A0.28a .2k@ A0.25a  A0.25a A0.24a
flushing Roomtemp. A0.27a A0.28a A0.28a A0.27a A0.27a A0.28a A0.28a A0.26a A0.27a .2R@ A0.26a A0.25a A0.24a
Sealed 5~10C A0.27a A0.28a A0.27a A0.26ab A0.26ab A0.26ab A0.25ac A0.25a-c A0.24a-d A0.22b-d A0.20d  A0.20d A0.21cd
in 15~20C A0.27a A0.27a A0.27a A0.26a  A0.26a AO0.25ab A0.25ab A0.25ab A0.24a-c A0.21b-d A0.20cd A0.19d A0.20cd
polyethylene Room temp. A0.27a A0.27a A0.26ab A0.25a-c B0.22bc B0.22bc  B0.22bc B0.21cd  B0.21cd BO.17de B0.17de B0.15e BO0.l4e
! See Table 2.
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Table 4. Means of hardness of cooked rice undégrdifit storage time, packing method and storage

temperature
Packing  Storage Storage time (month after storage)
Method temperature 0 1 2 3 4 5 6 7 8 9 10 11 12

5~10C A2.71al A2.7l1a A2.73a A277a A286a A290a A29la A2.89% 988 A28% A289a A290a A2.92a
Vacuum 15~20C A2.71a A275a A276a A2.84a A2.87a A293a A292a298a A2.92a A29la A290a A290a A29la

Roomtemp. A2.71a A2.72a A2.77a A2.86a A294a A293a A2.93a .9A2 A294a A295a A2.96a A294a A2.96a
Carbon 5~10C A2.71a A275a A278a A2.84a A2.86a A2.82a A284a2.88a A2.88a A2.85a A2.8%a A286a A2.89%
dioxide 15~20C A2.71a A279a A280a A2.88a A2.82a A2.86a A284a298a A2.85a A2.90a A290a A290a A29la
flushing Roomtemp. A2.7la A2.80a A2.83a A2.89a A290a A2.88a A29la 982 A294a A294a A293a A292a A2.95a
Sealed 5~10C A2.71a A274a A2.82abA2.83a A2.83a A2.84abA2.86ab A29lab A29lab A3.0lb A3.03b A3.0lb A3.03b
in 15~20C A2.71a  A2.79ab A2.82ab A2.88a AB2.91abAB2.90abAB2.93abA2.92ab A2.92ab A3.00b A3.00b A3.0lb A3.02b

polyethylene Room temp. A2.71a  A2.79ab A2.85a-c A2.90a-d B3.05a-d B3.06c-e B3.07c-e B3.10c-e B3.1lde B3.10c-eB3.12de B3.12de B3.16e
! See Table 2.
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Table 5. Means of cohesiveness of cooked rice uthifferent storage time, packing method and storage

temperature.
Packing  Storage Storage time (month after storage)
Method temperature 0 1 2 3 4 5 6 7 8 9 10 11 12

5~10C A0.71al A0.70a AO.7la AO.72a A0.72a A0.72a A0.7la A0.73a .788 A0.73a A0.72a A0.74a A0.74a
Vacuum 15~20C A0.71a A0.7la A0.7la A0.72a A0.7la A0.74a A0.75a 0.7A4a A0.73a A0.75a A0.74a A0.74a  A0.74a

Roomtemp. A0.71a A0.7la A0.7la A0.70a A0.74a A0.74a A0.75a .788 A0.73a A0.75a A0.74a A0.75a A0.75a
Carbon 5~10C A0.71a A0.72a A0.73a A0.74a A0.74a A0.74a A0.74a 0.7A4a A0.73a A0.75a A0.73a A0.74a  A0.74a
dioxide 15~20C A0.71a A0.7la A0.7la A0.70a A0.73a A0.74a A0.75a 0.78a A0.74a AO.74a A0.74a A0.74a  AO0.75a
flushing Roomtemp. A0.7la A0.72a A0.72a A0.73a A0.74a A0.75a A0.74a .788 A0.73a A0.74a A0.75a A0.75a A0.75a
Sealed 5~10C A0.71a A0.70a A0.7la A0.7la A0.72afA0.72ab A0.73ab A0.73ab AO0.75ab A0.76b A0.76b  A0.77b  A0.76b
in 15~20C A0.71a A0.7la  A0.72ab A0.73ab ABO.74ab AB0.75ab AB0.74ab AB0.75ab AB0.74ab A0.76b  A0.77b  A0.76b  A0.77b
polyethylene Room temp. A0.71a  A0.7l1a  A0.72ab A0.73a-c B0.76b-d B0.76b-d BO.77cd BO0.77cd B0.77cd B0.79d B0.80d B0.80d  B0.81d
! See Table 2.
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Table 6. Means of adhesiveness of cooked rice utifferent storage time, packing method and storage

temperature
Packing  Storage Storage time (month after storage)
Method temperature 0 1 2 3 4 5 6 7 8 9 10 11 12

5~10C A0.17al A0.17a AO.16a AO0.15a A0.16a AO0.l6a A0.16a A0.16a .18 A0.15a A0.15a A0.16a A0.15a
Vacuum 15~20C A0.17a A0.16a A0.17a A0.15a A0.16a A0.16a A0.15a0.18a A0.15a A0.16a A0.16a A0.16a AO0.16a

Roomtemp. A0.17a A0.17a A0.16a A0.15a A0.15a A0.16a A0.16a .18 A0.16a A0.15a A0.15a A0.15a A0.16a
Carbon 5~10C A0.17a AO.16a A0.16a A0.16a A0.16a A0.16a A0.17a0.18a A0.15a A0.16a A0.15a A0.16a AO0.15a
dioxide 15~20C A0.17a A0.17a A0.16a A0.17a A0.16a A0.16a A0.15a 0.1ka A0.16a A0.15a A0.15a A0.16a AO0.15a
flushing Roomtemp. A0.17a A0.17a A0.16a A0.16a A0.15a A0.16a A0.15a .188 A0.15a A0.16a A0.15a A0.15a AO0.15a
Sealed 5~10C A0.17a A0.17a A0.16a A0.16a A0.16a A0.16a A0.16a 0.18a A0.16a A0.16a A0.15a A0.15a AO0.15a
in 15~20C A0.17a A0.16a A0.16a A0.15a A0.16a A0.16a A0.16a 0.18a A0.16a A0.15a A0.16a A0.15a AO0.15a
polyethylene Room temp. A0.17a  A0.17a  A0.16ab A0.15a-c B0.14b-d BO.13c-e B0.13c-e B0.13c-e B0.12de B0.12de B0.12de B0.12de BO.lle
! See Table 2.
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Table 7. Means of balance of cooked rice undeeufit storage time, packing method and storage

temperature
Packing  Storage Storage time (month after storage)
Method temperature 0 1 2 3 4 5 6 7 8 9 10 11 12

5-10C  A0.100a1A0.103a A0.110a A0.10la A0.097a A0.093a A0.089a A0.093a A0.095a A0.096a A0.096a A0.100a A0.099a
Vacuum  15-20C  A0.100a A0.102a A0.100a A0.095a A0.090a A0.092a A0.089a A0.093a A0.095a A0.092a A0.096a A0.096a A0.092a

Room temp. A0.100a A0.100a A0.100a A0.094a A0.083a A0.088a A0.088a AD.09la A0.088a A0.084a A0.087a A0.088a A0.084a
Cabon  5-10C  A0.100a A0.100a A0.100a A0.102a A0.10la A0.099 A0.098a A0.097a A0.097a A0.10la A0.100a A0.094a A0.093a
dioxide ~ 15-20C  A0.100a A0.097a A0.100a A0.100a A0.099 A0.10la A0.102a A0.09a A0.098a A0.093a A0.086a A0.086a A0.082a
flushing  Roomtemp. A0.100a A0.100a A0.099a A0.093a A0.093a A0.097a A0.096a A0.089 A0.091a A0.09la AO.081a A0.085a A0.08la
Sealed  5-10C  A0.100a A0.102a A0.096b A0.090ab AQ.091ab A0.090ab A0.085a-c A0.085a-cA0.082a-cA0.073bc AD.066C AD.066c A0.069c
in 15-20C  A0.100a A0.097a A0.096b A0.090a A0.089ab A0.086ab A0.085a-c A0.085a-cA0.082a-cA0.070bc AD.066C AD.065c A0.066¢
polyethylene Room temp. A0.100a A0.097a A0.092ab A0.086a-cB0.073b-d B0.071b-d B0.071b-d B0.068¢d BO.068cd BO.058de BO.054de B0.048e  BO.04de
! See Table 2.
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Effects of Packing Method and Storage
Temperatureon the Qualities of Small Packing
Milled Rice'

Mei-Chu Hong and Shiun Sohg

ABSTRACT

The variety of rice, Taichung 189, processed intdled rice, was packed with
vacuum, CQ@ and air in PE bags and then was stored at diftetemperatures. The
stored milled rice were sampled each month for pear to study the effect of storage
time, storage temperature and packing method omtaim qualities.

The results showed that pH value of milled rice reased in parallel with the
length of storage time. The smallest differencephh value was found when the milled
rice both under vacuum and with carbon dioxide liilag were stored at low temperature
of 5C to 10C or 15C to 20C. The pH value decreased significantly when the ric
was packed in a sealed polyethylene bag and sttresom temperature.

Texturometer (GTX-2-IN) was used to measure thespdal properties of cooked
rice. The results indicated that hardness and dgelesss increased, but viscousness,
adhesiveness and balance decreased during storbage willed rice was sealed in
polyethylene bags. Those stored at low temperatsinewed the better physical
properties than stored at room temperature aftersimilar length of storage. There was
almost no change in the physical properties of esokce when milled rice both under
vacuum and with carbon dioxide flushing were stomddany one of three different
temperatures for one year. The summer's temperatufaiwan is usually over 30, so
packing milled rice under vacuum or with carbonxdd® flushing or storing it at low
temperature may provide the best result in prolivegh quality of milled rice.

Key words: packing method, storage, milled rice, quality.
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