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Changes in Physicochemical Properties of Brown Rice,

Parboiled Paddy and Parboiled Brown Rice during Storage
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Abstract

Brown rice (BR), parboiled paddy (PP) and parboiled brown rice (PB) from a Thai rice variety
(Chainatl) was packed in sealed in sealed in polyethylene bags in order to investigate
the effect of storage at different temperatures of 4°C, 25°C and 37°C for six months on the changes of total
lipid, free fatty acid and pasting properties. Samples were evaluated every month. Results revealed that total
lipid, free fatty acid and the RVA pasting values of the rice flour changed during storage. A degree of
changes depended upon type of the products, time and temperature. Storage of BR, PB and PP at 4°C
resulted in less change in total lipid than those stored at the higher temperature (37°C). At 25°C, the total
lipid of all rice samples gradually declined (P<0.05) after storage for six months. Free fatty acid of all samples
were significantly (P<0.05) affected when stored at 25°C and 37°C whereas it remained unchanged at 4°C
during storage for the first two months. After six-month storage, the free

fatty acid significantly (P<0.05) increased. Study of starch pasting property by using a Rapid Visco
Analyzer (RVA) showed that at higher temperature, the pasting property had greater changes in all rice

samples and it was retarded at low storage temperature.

Keywords : Free fatty acid, pasting properties, brown rice, parboiled paddy, parboiled brown rice
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, . 4 84.63:141™  8790+136°°  84.144233"  8085:4.07%"  8361x1467" 72212100 80.08+2.02°
AU , )
25 84631410 883202247 87604636 72432300 72313.78"0 72205577 70.6025.30""
Breakdown )
37 84631417 88613363 67.0842.04"° 51944120 458042.34% 38204197 5.7513.33%"
, . 4 160.58x1. 44" 1507821257 16595+2.16°"  166.43:4.05°"  161.6843.00"0 149710231 158352210
AR , ) ‘
25 160.58+1.44%" 1708722457 196.10£5.63%" 1945263747 206.96£5.62"°  196.05+6.33°"  198.10x4.69""
Consistency )
37 160.58+1.44°" 186324378 2112247087 206.63+3.92%7 194394395 179.6544.20"  159.38+2.85%"
V oa e 4 759562177 7188:1.06%0 818202417 85582376%  78.0723.00% 775151917 75.2642.69™
AMTAUAL
25 75.95:2.17"  82.55£323%%  108.50£4.98™  122.08:1.75%Y  134.6544.5777 123842166 127.42+2.63%7
Setback
37 7595+2.177 97708135 1441346647 154.6043.11%" 1485042337 14145£2.80°"  123.63x5.48"

¥Values are expressed as meanES.D. of five determinations. In a column, means followed by the same Ietter are not significanily different at P<0.035 by Duncan’s multiple
range test. In a row, mean followed by the same number are not significantly different at P<0.05 by Duncan’s multiple range tests.
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'
= a

H H ey Q’ & 1] d - 0
M13197 4 maldoumlasguantiamaasvestnandesiliszniemanusnuigungd 4, 25 wag 37°C
I~ ~
1Wua 0-6 AoU

fuanliamad gungil zozrIa (fsu)
o
RVU 89 0 1 2 3 4 5 6
, - 4 70.92:0487  5096£1.84"" 59524425 54.931220% 65031289  48.96£1.69""  60.18£2.20"
manunilagigs
25 70924048 5083107 574315677 57704177 58.00:3.05°  47.53:3.41°  47.80:2.68°"
Peak viscosity
37 70.92:048%0  47.42:089" 598543367 55761287 486313147 422541577 467941527
, a v 4 77924033 55506121 64.7824.027  63.5082.02° 714323287 55162172 64.92:1.85%
MANUingag
25 77924033 54382069 622745317 62374506 65.16:222%7  54.0263.03"" 523812877
Final viscosity
37 77926035 520341127 68484476 61.8743.20F  5532:7.077  46.69:136  s0.67e222™7
, . 4 143120507 189741387 18101177 11492036 19.80:0.78%0  13.98:1.13°  17.7121.17¢
MMITYUAS
25 143120507 256321877 17552187 1638207477 14814166 13.93x0.88"7  1299+1.21%"
Breakdown
37 14318050 19973071 138540650 1163:0.86  12.93:1.16" 10482116  14.48:0.66™°
, . 4 213260347 235220867 23371377 20071077 261920917 201821580 22.4540.95"
AN IMAIAD
25 21326034%7  2018+1.59" 22384116 210041477 21982214 20425090 17.5751.45%
Consistency
37 213240340 24372071 224841360 12.74£1.18°° 196241087 14.92:0.547  18.35:0.72°7
v oa 4 7.00£0.25" 45480917 52620757 856c126™ 6391088 6200087 27420.46™
ANTAUAD
25 7.00:0257 3552082 4832095 462:092"" 7.16:159%  6.48:043°% 45840827
Setback
37 70020250 4612065 §63£1530 61060437 6682096  4.44£126"° 387105

¥Values are expressed as meanES.D. of five deferminations. In a cofumn, means followed by the same letter are not significantly different at P<0.05 by Duncan’s multiple
range test. In a row, mean folowed by the same number are not significantly different at P<0.05 by Duncan’s multiple range test.

'
= a

P = wa A 3 1 g @ o
Ms19i 5 malaounlasguauifwaasuesiuldenilsseniumanuineguvgil 4, 25 uag 37°C
Furat 0-6 1@ou

oo a Y -
fuauiAmans quMnl $2821701 (1ABY)
N ]
RVU o 0 1 2 3 4 5 6
, - 4 70.92:048%  5096x1.84%" 595204257 54934220 65.0322.89%"  48.96x1.69"" 6018220
MANUMTAgIgA
. 25 70.92:0.48%"  5083:1.07°" 574315677 577044177 580083057 475313417 47.80:2.68""
Peak viscosity
37 7092:0.48 " 47421089 59854336 55761282 486313147 422541537 46794152
, “ v 4 77924033 55524121°"  64.78:4.02°  63.50:2.02°7 71431328 s5.16£1.72°7 64922185
nNurtiagane
| 25 77.92¢0.33""  5438:0.69°7 6227453177 6237:5.06  65.16:222%°  54.023.03°°  s52.38:2.87"
Final viscosity ]
37 77924033 520321.12%"  68482476°" 618713227 553207077 46.69£136° 5067222277
, . 4 1431£0.50% 18972138 18101177 11492036 19.802078%Y 13981137 17712117
fINITYURD
25 14312050 25.63+1.87° 175561877 163840747 14.8121.66  13.932088"7  12.99¢1.21""
Breakdown
37 143120507 199720717 13.8520.65°" 116320867 12932116 10482116 14482066
, . 4 213220347 23520086 233741377 200721.07° 26192091 20.18£1.52" 22452095
AN IIAAD
25 213203487 29185159 223821160 210061477 219822147 20.42:090""  17.5721.45%
Consistency
37 21326034 24376071 2248:136% 17748118 19.62:1.08"  14.92:0.54%" 183520712
Vom e 4 7.00:025" 4542091 5262075 85621.26™ 6391088 62020877 4742046
ANTAUAL
back 25 7.00:025"7 3551082 4832095%" 4620092 71621597 64820437  458:082"
Setbac]
37 7.00£0.257 4612065 863:1.53"7 61080437 6682096  444:126"°  3.87¢1.05

*Values are expressed as meanES.D. of five determinations. In @ column, means followed by the same letier are not signiticantly difterent at P<0.03 by Duncan's multiple
range test. In a row, mean followed by the same number are not significantly different at P<0.05 by Duncan’s multipie range test.
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