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Study on the Determination of the Amount of Added Water
for Rice Cooking by Extrusion Test of Cooked Rice
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Rice Utiization Center, Kovea Food Research Institute
*Dept. of Agricultural Chemistry, Seoul National University

Abstract

The amount of added water for rice cooking was determined by extrusion test and sensory evaluation
of cooked rice. The extrusion force was positively correlated with hardness and negatively correlated
with moisture content and wetness of cooked rice. The extrusion force and moisture content of cooked
rice were 57.9 kg and 62.3% respectively at the ‘medium’ wetness (neither too hard and dry nor
too soft and watery) of cooked rice. The optimum water to rice ratio for the cooked rice having

‘medium’ wetness was 1.46.
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Fig. 1. A divice for extrusion test of cooked rice

e g0 e ¥ ooy Eae ¥ B3 T
1027 §7HA7 3 AEAY P A ARE A
el
SENE

WM Ee e 2HAERs

7} 74538k plastic 4710 30g¥ e} A
slod o, HubEEF 147 30% A

TYNA tE2A8S ek 43S S48 4
7o) 35 mm, 77} 5mmel 4F0F U

mmgl o] 527 &8 gl diev} ¥EE Feol 50
mme] YEY 4712 M 30g9 PAEE Y 2 F
Instron(M-1140, Instron)& o]&six +&EA1EL sl4
t} &A1 H-E 500kge] load celle A}&3ked, force
scale 200 kg, crosshead speed 100 mm/min, chart speed
100 mm/min % clearance 5 mm 52} FZ3}oll Al A4
shaled, We) pEA] A F-A" FAA Hol
#& kel o] & extrusion force}t Aot &
A% dies w2 WA FE+E oven methodol] 2] &k
TEGFS SAsgor, Agd AR EAE47)
2 stEA| g A 9] A3 Fig 134 20 el dek

BEZA

TS A EE o 50g HEE UAHY =2
HA FAe] gl el AZIE e WEle &
o} Az A £Az EANA AASsch B
Ade R BHE 108 Hl gexs) Aea 4
el 209 FHH F5FARLA 28 15em A
H Aol 7 x(hardness) ¥ W] =51 A3 E(wetness)
g HrREIRE siglon, saprh AzeE A 7 A
Aes} 27keke Ao dehlch of W AR A4
e, Azel BeAAaRe] A HE &)
NgF 4o AaE FaAw degel w2
Alg7 10709] HEE datav} vhe =& A s

100

80-
2 %
°
(3]
o
w407

204

0 . . ,
0 20 40 80 80

Distance (mm)

Fig. 2. Force-distance curve from extrusion test of
cooked rice

EAIEN
228 2 A5 P4 Ak SAS 54 packages
ol -8 4 AT, FALEA o 57184 L SR,

Agel A48 Fo] £RIFE 142%, 59 Z 4
wigteke 77k 1.5%¢9} 3.5%%}

are) Ak B 7 o8 )7 H SRy
o o& Hrlrt o] FolA gted olF YWdE U £
o2l Fslod EAFE she 2o AW A
A7abEelA FHwt whel Feojd SR AL 0%
o} A} WA sl7) wEo TSR A RE A UYL e
2A a7t A WA 4 len, A wE EH
ok sl wgol gk wd JAHFA Y HE dAS
7o) =& 3 Instron®|v} texturometer -2 ©]-4-3]4
AHAPE & A9 He) packingdel % el ot
st-go] Wistate] Uy eyt A LAY 5 3lrh Re-
yes S92 back extrusion testell 23] w2 AE&AS
Alwghe o) W) o8] Bl gk AHE ke
Basledch o]E o FAuY 5% vius £ o
#ubgl b AANES fE3 2A3HE A 3], AFAUA
ZAst7] sd whd @99 SHEdE dAFA S
HHE o] &3] ZAL slul, 7129 shEAI Yo A2 Fe)
dtote] = o el Pof wWstHTke oY
uboto] oA w A el ¥ W F gdT 2
el Atz kg g9 WHEE FAske Aol F
gAal vrel 233k Ve E 5 sle AlRde
ofel elAo] Trjo] &Y died o184 UEAIYE
wre) 227 2Auiyo g spsledct

sh2Alg B B A3 Hud 2FEHUA I
2] 3 A| 87} 2bo] 75 ¥4J3 Duncan’s multiple range
test A& Table 1o Jehfglch Extrusion force ¥

2



100 GEAE

a3 A A 264 A 135 (1994)

Table 1. Duncan’s multiple range test for extrusion force, moisture content, hardness and wetness of cooked

rice at various water to rice ratios

Water to rice ratlo

1.1 12 13

14 1.5 1.6 1.7 18

Extrusion force (kg) 107.6* (4.1) 84.0° (1.7) 69.4¢ (1 6)
Moisture content(%) 56.2¢ (0.0) 584' (0.1) 60.4° (0.4)
Hardness 12.8* (1.2) 11.4° (1.1) 102" (1.6)
Wetness 1.8 (1.0) 37" 1.0) 5.4¢ (0.6)

61.4° (0.9) 55.8° (0.7) 46.8" (0.4) 38.0% (0.0) 36.9*% (1.3)
61.8¢ (0.1) 62.5° (05) 64.7° (0.0) 664 (0.1) 67.0° (0.5)
87° (1.1) 82 (1.7) 507 (14) 31¢ (1.8) 32° (1.2)
669 (1.6) 7.7° (0.6) 92" (0.9) 12.0* (1.7) 12.1° (14)

Data are means and standard deviations of the measurements. The means with same letter are not significantly different

(p<0.05)

Table 2. Correlation coefficients between the results
of extrusion test and sensory evaluation

Moisture Hardness Wetness
content

Extrusion —0.9820*** 0.9278***  —(.9613%**

force
Moisture —0.9792%** 0.9930***

content
Hardness —0.9897*+*
. p<0.0001
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Fig. 3. The relationship between moisture content and
extrusion force of cooked rice
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Fig. 4. The relationship between wetness and moisture
content of cooked rice
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Fig. 5. The extrusion force and the moisture content

of cooked rice as a function of the water to rice ra-

tio
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