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Physical and cooking characteristic properties of parboiled rice

Sun-Hee Park and Eun-Ja Cho
Department of Food & Nutrition, Sungshin Women's University

Abstract

This study was undertaken to determine effect of parboiling on physical and cooking characteristic
properties of milled rice. Equilibrium moisture content(EMC) of parboiled rice soaked at room tempe-
rature(25C ) and high temperature(75C ) increased 1.8~2.7 times & 14~16 times as compare to
raw rice, and time to reach EMC of parboiled rice became longer 4 times and 1.7 times than raw
rice respectively. Equilibrium volume(EV), time to reach EV and volume increase rate constants(k.)
were similar to EMC, time to reach EMC, and k. k, of parboiled rice brought about in decrease
at room temperature and increase at high temperature. The geletinization temperature, time and peak
viscosity of parboiled rice were higher than those of raw rice. Parboiling brought about in decrease
in L/W of cooked parboiled rice kernels and L/W increased according to presoaking time was prolo-
nged. Solid content of cooking water of raw rice were higher than those of parboiled rice. Hardness
of uncooked PL20 & PLA40 soaked for 30 min was higher than that of raw rice but that of uncooked
parboiled rice soaked for 90 min was lower than that of raw rice. Springness of cooked parboile
rice for initial 10 min decresed with that of cooked raw rice and then increased sharply, cooked f r
15 min then increased slowly, cooked parboiled rice for 40 min increased more than cooked raw rice.
Color differences(AE) of PT20 samples was the lowest L value of all the samples increased but a
and b value decreased according to milling degree was high.
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Table 1. EMC, time to reach EMC and water uptake
rate constants of raw and parboiled rice during soaking
at 25°C and 75°C

Soaking Rice EMC Time to Water uptake
temperature reach EMC rate constant
©) (%) (min) k)

RR M 30 0.0430
PP 60 140 0.0441
25 PT20 62 160 0.0433
PT40 87 160 0.0670
PL20 72 140 0.0471
PL40 91 160 0.0640
RR 148 30 0.2981
PP 225 50 0.3447
75 PT20 237 50 0.3649
PT40 218 50 0.3331
PL20 221 50 0.3324
PLA0 210 50 0.3283

E 13} 2ok Aol ARZ 3§, EMCE A& 34%,
FH Yn)7} 60~91%2 ThH. Aol ofs)] oF 1.8~2.74)
Z7ketg 3, PPE 60%E 744 ik slrdd 7kadA|
7te] 442 EMCe 27151913, EMCell =dsle 4
7+ suddu)s} AdRc) of 4 o)Ak Zglen, PPe}
PL20S 140202 t}E A 2Rt} whgch 126 =3
7S EMCE Hedn)7} &yt ¢fl4~16w] AR
Z7}slgl o}, EMCol] £23le A|7He 50808 A&
7ol #}el7b @lolar Aol u)dled oF 25~3u] o)A
g2 59k A4 SR du)s ALl XA F3H-Eo]
sk o] #e B4 A F4ge Walkx A
Fahgo] =2lx, 5ryd dxele] Yro ot 53
2705 shel s, Algol A 3A1%F A7 A% nor-
mal 3}R.U7|= 41.5%, roasted FtE.A 0| 55.0%, pres-
sure SR 0)E 564%2] g DI BaRPF
vl glen, E ATME H A9 ASd= PT,
PLY A%, T2l 7hed 20220} 4022 S3tde 2zt
25%, 19% 3718 Rlerh mE HAe) Agole PP
Alge) EMCE ohE Alget 2 o)} AT HEd
dxe) A7) A4E EMCE zastdoh dxF 7t
Ao FAZF7 ek A=A7ke) Bk Al 1
2 13} o] AAlel #AG Hyow 02N EH FEF
& ALE Fale] T 1o Jeliigdch srde|
ola £EFFEEAFRE Fbsdon Ae AR
e e AABY FREEFFEE FY FrEe] FH
stm, shuel hdA o] WSS F7HEE Aot el
ASe a9 uide Aol

Q) FIASHEE

zZ Alg e Hen mee ARG Alae] HHF-AEY)
o} o)l sk A7k E 29} 23, AL A4 EVe
stRodu)rt el & 16~28u2 st rhdA)7te]

242 EVe 27 e, e AR Al o 13~15

gzze)ersA A 11 Y A 2 5 (1995)

ze7}

10 23
25T

120

0 - Ma(gH20/gDRY MATTER)
s = ° °
S =Y o

o
o

2 4 6 8 10

121 2 3 4 5 6
Time(mint?)

Fig. 1. Relationship between the moisture gain and the
square root of the absorption time for parboiled rice.

Table 2. EV, time to reach EV and volume increase
rate constants and parboiled rice during soaking at 25
°C and 75°C

Soaking Rice EV Time to Volume increase
temperature reach EV  rate constant
() (%)  (min) (ky)
RR 31 30 0.0606
PP 69 120 0.0544
25 PT20 50 80 0.0400
PT40 81 180 0.0433
PL20 63 80 0.0590
PLA40 88 160 0.0600
RR 163 35 0.2531
PP 250 50 0.2942
75 PT20 250 50 0.3076
PT40 250 50 0.2883
PL20 250 50 0.2920
PL40 225 50 0.2825
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Fig. 2. Relationship between the volume gain and the
square root of the absorption time for parboiled rice.

dubAQl opa sy A Holrh A9 setback
REE FEA -3t 2ot strded st 10%
F59 RE ARoME %3S B 12% FEe
Ae BE A87F —3E, 11% XA+ PT40, PL40
Al&¥E +3, PP, PT20, PL20S —3t& 2o F=9}
st 7hdAZRe] wE} Apo)E viehli sl

3. Fusy

(1) whetel ey 54

7+ AgE YHAL AR 08 2T F9
dhetel =718 54T A 49 2ok HibFe
srate] L/We FRel #AIQe) shrdv]z} Agrc

Table 4. Length/Width of cooked raw and parboiled
rice during soaking at room temperature

Soaking time(min)

Rice
0 30 60 90 120 150

RR 209 18 19 187 19 180
PP 258 200 212 19 201 194
PT20 267 197 214 200 203 196
PT40 267 201 216 201 213 196
PL20 269 208 224 202 210 188
PL40 265 217 227 194 207 187

Table 3. Amylogram indices of raw and parboiled rice flour

Rice Concen- Initial Initial Peak Temp. 15 min Height Set- Break
flour tration pasting pasting height at height at back” -down?
time temp. peak 50T

(%) (min) (c) (B.U) ) B.U) (B.U) (B.U.) B.U)
10 29 68.50 690 92.50 370 620 —=70 320
RR 11 27 65.50 940 88.80 460 740 —200 480
12 26 64.00 1290 86.00 550 860 —430 740
10 33 74.50 870 94.50 650 990 120 220
PP 11 29 68.50 1250 93.00 820 1150 - 100 430
12 28 67.00 1720 90.25 1030 1330 —390 690
10 29 68.50 830 94.50 590 930 100 240
PT20 11 28 67.00 1190 91.00 760 1100 —-90 430
12 27 65.00 1630 88.75 870 1230 —400 760
10 31 71.50 880 94.50 700 1010 130 180
PT40 11 28 67.00 1280 93.25 930 1280 0 . 350
12 26 64.00 1720 90.25 1140 1540 —180 580
10 30 70.00 860 94.50 640 950 90 220
PL20 11 29 68.50 1250 91.00 790 1120 —130 460
12 28 66.25 1710 90.25 970 1310 —400 740

10 31 71.50 660 94.50 750 1040 380 —90
PL40 11 28 67.00 1220 94.50 970 1410 190 250
12 26 64.00 1700 93.25 1230 1590 -110 470

U Setback: Viscosity on cooling to 50T -peak viscosity

9 Breakdown: Peak viscosity-viscosity after 15 min at 9457
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Table 5. Effect of cooking time of raw and parboiled
rice on solid content(%)

Table 7. Effect of soaking time on springiness of coo-
ked rice during cooking at boiling water

Cooking time(min) Soaking Cooking Springiness(g)

Rice time time

10 20 30 40 (min) (miny RR PP PT20 PT40 PL20 PL40
RR 5.03 11.57 15.32 19.44 0 043 050 044 049 058 0.72
PP 4.88 946 13.01 16.08 10 040 044 037 048 040 049
PT20 4.92 11.33 1447 17.90 30 20 054 062 054 070 049 0.65
PT40 427 9.16 11.16 13.80 30 055 065 063 065 062 0.63
PL20 470 935 12.51 15.66 40 057 063 061 071 0.64 0.71
PL40 3.74 7.92 9.95 12.71

Table 6. Effect of soaking time on hardness of cooked
rice during cooking at boiling water

Soaking Cooking Hardness(g)
time time
(min) (min) RR PP PT20 PT40 PL20 PLA4O

0 394 360 300 362 441 460
10 027 029 033 035 034 045
30 20 024 027 027 027 026 027
30 022 026 028 026 025 025
40 019 021 021 028 021 023

0 307 181 146 0.73 128 152
10 026 032 029 032 027 027
90 20 019 028 028 028 026 027
30 020 022 023 026 023 025
40 016 023 024 025 022 023
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0 048 059 043 046 052 067
10 026 059 044 062 048 071
90 20 040 067 061 068 060 071
30 041 061 065 069 059 068
40 051 066 067 068 061 071
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Table 8. Effect of degree of milling of raw and parboiled rice on color of raw and cooked rice

Degree of RR PP PT20 PT40 PL20 PL40
milling(%)
L 56.79 53.28 55.31 5196 52.42 52.52
0 a 250 2.28 2.14 328 247 2.68
b 1663 15.62 17.84 18.08 16.05 17.15
AE 3659 1.945 4541 4408 4234
L 60.72 54.58 60.24 56.26 56.76 5491
4 a 0.49 0.27 0.06 0.44 0.13 -0.13
b 14.82 1363 14.26 15.04 13.12 12.98
AE 6.258 0.854 4455 4324 6.126
L 6106 57.18 61:21 57.52 57.71 56.77
6 a —027 058 0.08 -036 -034 —058
b 10.79 11.28 1281 14.01 1199 12.42
AE 4,002 2.056 4.827 3559 3.980
L 6187 58.48 62.75 58.80 57.89 57.03
8 a —0.77 -115 -115 —1.05 —1.06 -0.88
b 9.54 12.03 1124 13.05 1111 1345
AE 4.251 1952 4672 4.260 6.223
L 65.36 63.10 64.70 64.30 64.60 64.60
8 a —2.24 —222 —2.26 —2.01 -2.03 —1388
(cooked b 491 7.00 5.99 767 711 6.73
rice) AE 3.078 1.266 2.965 2.309 2.005
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