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Effective Thermal Conductivity of Rice Starch
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Abstract

Effective thermal conductivity of rice starch was measured by the probe method. The thermal conduc-
tivity increased from 0.065~0.09 W/mK to 0.13~0.23 W/mK as the moisture content increased from
0 to 28.2%. At constant bulk density, the temperature effect on the thermal conductivity was positive
and getting larger as the moisture content increased. In the moisture range 7.2~33.6%, a very weak
peak was found at 65C in DSC thermogram. Positive effect of interaction between temperature and
moisture content on the thermal conductivity was thought to be due to the increase of thermal conduc-
tivity of water with temperature, not to starch gelatinization phenomenon. A regression equation (r’=
0.963), Ke=—0.111+0.000203 T+0.00173 M.C.+0.000247 p,+0.000035 M.C.-T, was obtained in the
range of moisture content (M.C.) of 0~28.2% (w.b.), temperature (T) of 25~70C and the bulk density

(Py) of 650~800 kg/m®
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#7%-(Sigma Chemical Co., St. Louis, MO., USA)
el HgEe) FH55 vlele] Ye RIS
NANEE 24T F (109~282% wb.) 3ol 4] 244] 7k
ot A A FEE3F 0%2] Al E= vacuum ovend:
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2z &3

AlR.9] WE(hulk density)= W7 5em, =o] 114
cmel drjEos AR 4vd AEE Ay Fe
Awgstel Fahdom, g Apget Faae w

+ 650~800 kg/m*7} EH=E s9lrh gtghekoe] x
A%l AF Eote] U (particle density)= helium gas
stereopycnometer(Model SPY-2, Quantachrome Corpo-
ration, Syosset, New York, US.A)E -%#3}¢ic}.
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= 2t} Reference junction . 2+ cold junction compen-
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Rl Exr} obd aj7Aa] whAgt ohg, dAlel power
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Fig. 1. Cross section of the thermal conductivity probe
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Fig. 2. Experimental setup for thermal conductivity
measurement
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Fig. 3. Effect of bulk density on the thermal conducti-
vity of rice starch
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Fig. 4. Effect of temperature on the thermal conducti-
vity of rice starch

AdAEco) d8s vy F 9l
2%, A9 UE, 5§ 55 5 7 Uk 2
o2 gojAl 2ARE o]E Al o +
- o 409 AR} BF 1% FE
Qe Aeg yelgton Fglo] & ¢#M2E TR,
2%, A1x, 2349 £olgick =3 dAFeR oF
3] F(setpwise multiple regression)& 3sld-& o 4712
AAE 2% EFF A5 AT datas] HolE 938
% A9E ¢ odgen] e AL 75l 937
%E, dEHE *1]94’\]?.1 7390l 92.8% A% 75stAct
w3k WEet 713g Trlle ARASIE —09730]2h

h&“&ﬁ]ﬂ dojhoe g o)E5L HE F{Helx|
o) galEgich uwehy SR, &%, Y IR
QA 7be] wEAHgo) &gt dAE ol g AAE
e o FEFIer, FEYFURIL 1% F

oA §943lE Aeg Jvelgew o) F FEE
v SR 52 ARAT (0992)7F Lol
el SRty ox, Wy, PRYS-LE e £E

1m

N PN 2 50 Hir
;mmw

2



4 gharalEalahs) ) 4 26 4 Al 15 (1994)

A dEHAE 48 A5t dge HE Add
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Fig. 5. DSC thermograms of rice starch at moistures
7.2~33.6%
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