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Milled Rice Quality Preservation through Packaging Development
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ABSTRACT

A survey study from 14 rice exporters indicated that, present of insect and quality deterioration
were the significant problems of the consumer packaged rice in foreign market. The high cost due to
increase in labor wage and packaging material were also indicated. To preserve milled rice quality through
packaging, two experiments were studied during 6 month period. Milled rice obtained from dry season
crop was used in the first experiment. 1t contained 289 apparent amylose. The rice was stored in bags
made of 4 different types of material, such as polypropylene {PP), polyethylene {PE), taminated nylon
{NY15/PE17/PE70 : NY) and laminated aluminum foil (OPP20/PE20/AL/PE20/PE40 : AL ). The rice in the
NY and the AL bags might be sealed either under normal or vacuum pressure at -0.9 bar (NY-V or AL-
V} or with a bag of oxygen absorber inside. The treatment of the rice in the AL with the oxygen absorber
and stored at 15° C {AL-V15) was also tested for comparison . Milled grain derived from an aromatic rice
through polishing and whitening were studied in the second experiment. The samples were stored in the
bags made of PP, PE, NY or AL. The rice in the NY bag might be sealed under normal or vacuum pressure
or with the oxygen absorber substance inside . The results from both trials verified that all types of
packaging material could not provide an protective effect from insect infestation. Contamination of the
store pests was found more abundant in the rice kept in the PP and the PE bags. The number of the
insects increased in accordance with the starage period. The insect infestation brought into the present of
bad smell in the cooked product. This rice also contained higher level of free fatty acid and peroxide value
of its extracted fat. Sealing the NY and the AL bags under vacuum pressure or adding the oxygen absorber
could provide a protective effect to the pest development. This gave a benefit in slow down the deterio-
ration of the rice quality and the loss of aromatic flavor of its cocked product. Milled aromatic rice obtained
from polishing process tended to have a superior aromatic flavor than that of whitened grain.

Key words : rice, quality, packaging
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Figure 1 Number of consumer packaged rice exporters {A) and their opitiion on the export trend

in various continents (B) .
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Figure 2 Type of rice (A) size and packaging material (B) used for consumer package export rice

indicated by the exporters.
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Table 1 Chemical and cooking quality of milled rice before storage.

Physical grain quality Yellow grain (9s) 0.02
Damaged grain (95) 0.37
Foreign matter (9%) 0.04

Chemical quality of milled rice | Apparent amylose (%) 28.06
Gel consistency (mm.) 43.7
Alkali spreading value (96) 5.25
Protein (96) 6.84
Free fatty acid {(mg. KOH/s100 g) 16.0

Cooked rice characteristics Aroma 1.0
Bad smeli 1.0
Texture 5.37
Whiteness 6.19
Glossiness 5.19
Stickiness 5.81

Cooked rice characteristics (score) :

Aroma 1 = non 5 = moderately 9 = strong
Bad smell 1 = non 5 = moderately 9 = strong
Color 1 = yellowish or dark 5 = slightly vellowish or dark 9 = white
Glossiness 1 = dufl 5 = slighly glossy 9 = very glossy
Texture 1 = very hard 5 = not soft-not hard 9 = pastry
Stickiness 1 = separate/fluffy 5 = not sticky-not fluffy 9 = very sticky
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Table 2 Penetration rate of oxygen and water vapor through packaging material.

Rate of penetration
0 ' (ml/m*-day) Water vapor® (g/m’~day)
PE (75) ° 1895 3.6
NY (NY15/PE17/PE70) ° 36 3.8
AL {OPP20/PE20/AL7/PES53") ° 0.1 1.4

! Tested at 20-25 °C 60-809 BH
? Tested at 38 °C 90% RH

? Figure indicate the thickness of film in micron (pm)
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Table. 3 Number of insects and larvae in different packages.

Storage Package

month Polypropylene Polyethylene L. nylen L. aluminum foi
0 0 0 0 0
1 4 3 8 ]
2 196 82 48 1
3 21 137 3
4 4 15 26
5 141 241 35 9
6 569 495 35 188

Note : Rice in laminated nylon and aluminum foil bags sealed under vacuum pressure or with an

oxygen absorber inside presented no insect or its larvae.
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Figure 3

amaged grain

foreign matter

Averaged percentage of yellow grain, damaged grain and foreign matter of milled rice

during storage (A) and in different packaging (B) .
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Figure 4 Changes in bad smell score of cooked milled rice in different packaging during 6 month

storage evaluated by palatability test.
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Figure 5 Changes of free fatty acid of milled rice in different packaging during 6 month storage.

40 Feroxide value (mg. Equi. /1 kgoil)

PP PE Ny Ny-VNy-A Al

i 3
Al-V Al-A 15C

Figure 6 Peroxide value of fat extracted from milled rice in different packages after 6 month storage.
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Tabie 4 Grain quality of whitened and water polished milled rice before storage.

Whiten milled rice Water polished milled rice
Grain physical quality
Yellow + damaged grain {9%) 0.08 0.09
Foreign matter (%) 0.05 0.20
Whiteness (g6) 40.6 43.8
Chemical quality of milled rice
Apparent amylose (96) 17.0 17.6
Gel consistency (mm.) 76 77
Alkali spreading value {45) 7.0 6.9
Cooked rice elongation ratio 1.74 1.78
Protein (%) 6.44 6.60
Free fatty acid {mg. KOH/100 g) 13.4 3.9
Cooked rice quality
Aroma 6.86 7.34
Bad smell 1.00 1.00
Whiteness 7.15 7.42
Glossiness 7.34 7.88
Stickiness 7.19 7.73
Texture 7.28 7.54
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storage (A) and in different packages (B)
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Table 5 Number of worms and insects of rice in different packages.

Storage Package under normal seal
month Polypropylene Polyethylene L. aluminum foil
Whitened milled rice
1 58 2 0
2 250 4 0
3 1679 6 1
4 2448 0 0
5 3101 0 1
6 2287 984 0
Water polished milled rice

1 19 0 0
2 186 0 0
3 1138 1 0
4 1610 0 0
5 896 0 0
6 1707 0 3

Note :

Rice in laminated nylon bag show no insect infestation either sealed under normal condition,

vacuum pressure, with oxygen absorber or stored in 15 °C room.

250

TIETETRITnuEaT YR 17 atuf 3 fuoipu-Tudnay 2542



- AN AIMHEY armEaae

LRZANYT TEsIR T AUT N budeendfing

'lﬁm’mglu AL BRHDT ANLRENEH LRZAIINYN

maaﬁ?ﬂqnﬂﬂmluﬁmadLﬁmﬁu NIAT 1 TauIz i

AManrion  autReNiusInnInNT AR e
wdntion athalsfanudiafivtninsy s Liow Tgn

Ny strong9

7

3

fazuuuariiy 6.3 amnfion 6.4 \RaNiT 6.1
WAZATINIIT 6.3 TINIINLANAIVBINZLULLAAY
Wi MrusuIIIeeg denanandrariudnioy
{Figure 10} nrsiAvT I luFoaBusnrsainm
Qmmwﬂ'ﬂlﬁmﬁamﬁu

— Whiteningm=Polishing,

Viéakll

\ry strong 9

5
3
Weak 1

ESPP EEPE [mMAl Ny
7 Ny Ve Ny-AER 15C

R

9
PP EPE MIAl =Ny
T Ny VENg- AR 15C -

C

Polishing

1 2 3 4 5  6Mnh
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