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Effects of puffing conditions on quality attributes of instant brown rice
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Abstract
Quick rehydration time is a major requirement for instant brown rice products. This parameter correlates with
shrinkage and porosity inside the food. To achieve this, the instant brown rice should be more porous structure which
can be created by puffing technique. This work was therefore studied on the effects of puffing temperature and
puffing time on qualities of instant brown rice regarding to rehydration time, color, microstructure and textural
properties. Jasmine brown rice ev. Khao Dawk Mali 105 was selected as a raw material. The brown rice was soaked
in distilled water at ambient temperature for 10 min before cooking and boiling method was used to prepare the
freshly cooked brown rice. The cooked brown rice was initially dried at the temperature of 80°C by hot air tray dryer
until the moisture content decreased to 20% dry basis (d.b.). The cooked brown rice was then puffed at 200, 220
and 240°C by hot air tray dryer for 20, 30 and 40 s until the moisture content was 8-10% d.b. The dried samples were
rehydrated in hot water at 95°C before testing the qualities. The higher puffing temperature and longer puffing time
resulted more pores and large cavities in instant brown rice which were related to low value of volume shrinkage of
the product. More porous structure and corresponding small shrinkage could significantly reduce the rehydration
time when compared with puffing at lower temperature and shorter time. The puffing temperature and puffing time
did not affect hardness and stickiness of instant brown rice after rehydration (at p < 0.05), but such textural

properties were lower than those of freshly cooked brown rice.

Keywords: porous structure, puffing, rehydration time, textural properties
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(@) 200°C for 20 s (dried rice) (b) 220°C for 40 s (dried rice) (c) 240°C for 30 s (dried rice)

(d) 240°C for 40 s (dried rice)  (e) 240°C for 30 s (after rehydration) ) Freshly cooked brown rice

Figure 1 Scanning electron micrographs of freshly cooked brown rice and puffed brown rices (before and after

rehydration) at different puffing temperatures and puffing times.

HANNSNARALNTUAGIIBIISNIAS (Volume shrinkage) waz@tnandasisdfagil

Table 1 me\m@m:‘mmmummmﬁqm@q%ﬁQﬂﬁﬂqﬁqéﬁL‘é@gﬂﬁiﬁ%ﬂﬂﬁﬁﬂ?\l\uﬁﬂuLﬁﬂuﬁu%qnﬁmﬁq
z‘hﬁ%ﬂﬁﬂmmi@uuﬁumu shade drying Lmzmi@uLLﬁqé’qmu%"@uﬁ@mmﬁ 80°C mnmmmmmwudﬁﬁfmé’m
AednSagUitinunsiileiideulasing 7 Aensuesatieandnlunsdiniseuusiesuuy shade drying uaznI9auuied
80°C edwiliuddy veiliiuwaiiesnnszaznanlunisenuieiidundnuaziansrenasesiandenin
divanansadanalgan Figure 1 Muassitesinmunalnngmeludhandeimmeinile ethlafmaudaziing
senefresinndasuslagmuudaliinnmedandesdaieandii tinasednovdmean  Tessiuresnvaga
i%u’%uﬂfgﬁuﬁlfauvmfmmﬁﬁﬁlq m@WWW\ﬂﬁqmmﬁ@mdqu,@:’lﬂ?m@ﬂun’nﬁﬂ%muﬂdqmm@mmm'mmﬁwm‘ﬁ’n
nieegnaset it Ay Tmamwwvmiwa'qﬁ@munﬁﬁww\i 240°C wazianlunsiwila 30-40 Al Winnsve
ﬁf;ﬁ@ﬁﬁ'mmimﬂﬁﬁiﬁmwmﬁq%’@ﬂm 7.06-7.87 mﬂ@ﬂwmm‘imqmwummwaummmmwmumi‘www\iLmuﬂﬂ

nagaunisAudanudn Mnanlssann 7- 9 ety ﬁnmumwfnﬂ@mmmumi@ume] 80°C (L’]@’]ﬂulﬂﬁl 1" u’m)

Table 1 Volume shrinkage and color in terms of lightness and hue angle values of puffed rices.

. Puffing .
) Puffing temperature ) Shrinkage
Drying method “C) time (%) Color

(s) ° L Hue angle (°)

shade drying - - 56.23 + 0.66° 50.04 + 0.37" 73.41+£0.21°
hot air drying at 80°C - - 50.50 + 0.59' 55.35 + 0.57° 75.21 £ 0.47%
20 4228 +0.12° 56.41 + 0.45° 75.66 + 0.24°

200 30 20.80 + 2.86° 56.40 £ 0.78° 75.47 £0.22°

40 18.20 + 0.64° 57.37 £ 0.59° 74.76 £ 0.48”

20 21.29 + 1.83° 57.97 +0.50° 76.51 £ 0.37°

puffing technique 220 30 14.80 2 0.18° 57.90 £ 0.67° 74.25 +0.22%
40 14.86 + 0.32° 57.75 + 1.02° 73.69 + 0.94%

20 22.97 +0.82° 57.77 £0.14° 76.28 £ 0.30°

240 30 7.87+1.76° 57.48 +0.18° 74.58 + 0.56™

40 7.06 +0.25° 57.74 +0.23° 73.58 + 0.81°

Mean values + standard deviations (n = 3). Different letters within the same column indicate significant difference (o < 0.05).
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(Prasert and Suwannaporn, 2009)

Table 2  Textural properties of freshly cooked rice and puffed rice.

Drying method Puffing temperature Puffing time Hardness Stickiness
(°C) (s) (N) (N)
Freshly cooked brown rice - - 110.48 + 2.80° 6.38 + 1.14°
Hot air drying at 80°C - - 112.97 £ 7.21° 0.87 +0.19°
20 98.92 + 1.94° 4.09+0.72"
200 30 96.01 £ 8.10° 3.15+0.75%
40 96.48 + 5.46" 3.13+1.13%
20 100.96 + 4.21° 3.09 +1.31%
Puffing technique 220 30 99.61 £ 1.49° 2.84 + 2.17":
40 100.95 + 2.62° 1.84 + 1.09°
20 98.26 + 1.68" 117 £1.17%
240 30 98.68 + 3.58" 3.03 +1.68”
40 100.06 + 1.54° 2.16 +1.41°

Mean values + standard deviations (n = 5). Different letters within the same column indicate significant difference (p < 0.05).
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