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Abstract

Attempts for evaluating the modification effect of brown rice with solid state fermentation of mush-
rooms, Phelinus linteus and Cordyceps militaris were made by analyzing the hydration kinetics as a
function of temperature and time. The water absorption by raw and fermented brown rices was directly
proportional to the square root of hydration time and could be described by the simplified solution of
Fick's diffusion equation. Water uptake rates and diffusion coefficients in fermented brown rices at lower
temperatures than gelatinization point were about 2~4 and 2~7 times higher than that for raw brown
rice, respectively, Considering the bran layer of brown rice was significantly correlated with the water
uptake rates and diffusion coefficients in raw and fermented brown rices at the initial stage of hydration,
these results suggested that the bran layer of brown rice was modified by the solid state fermentation
of mushrooms. This modification effect of bran layer was also observed by the change of surface struc-

ture using the scanning electron microscopy.

Key words: brown rice, solid state fermentation, mushroom, hydration kinetics

M OB

ol BlolM 4AE AAHE P3(caryopsis)EA]
et FHR F8] g o] Wvol| nia] yuto]
HARA L AsPdo] wre BdHE ZHe=Th(Roberts ef al.,
1980).

mpetx] FujRchs ol &AA Y ujolE AAT
HulPJE 2 F2 A8 led, v 244 ¢
vjotell= &4k}, FH gAY, I F e
AEo] FHA FFElo] Ao Ha 715 AF
o2 F4lo] wolx| 2 Utk(Kahlon er al., 1996;
Nesaretnam et al., 1998; Kahlon and Cow, 2000;
Lloyd et al., 2000).

Corresponding author: Shin-Young Lee, School of Biotechnol-
ogy Bioengineering, Kangwon National University, Chunchon
200-701, Korea

Phone: +82-33-250-6273, Fax: +82-33-243-6350

E-mail: sylee@kangwon.ac.kr

=

oo Holle ol Ayt FARERAl A% &
A v el N, A|E sled, 58] 2 ¥
ole drje @dE FEdeH, ¥ 5 5 A
HPAE zhe Aoz geiAy gl a2y ol
gk Aty 2= nvEy £ HES] "a
ol wi§-

Uitz o s JHulE Bl JAANTE AN E T3t
of &o] Fsed, Ave EF Axye ©

-y FujdER e A HEZ QAo st Ay

178

S5 i, & 49 AHoz Fg-gri(Litle
and Dawson, 1960; Lee and Kim, 1994). == F<t
el pE Foo digh dF Aol &3, #v
= AYE A FO0F Ho glonz Eo A}
4 q 78 F5EEr) g =ga E Yo
2 B4 AHE U8 Aor dEAY edl(Steffe
and Sinh, 1980; Kim er al, 1984; Song et al.,
1988; Kim and Sohn, 1990), "8 $E-EFE 7]
BHoR Fi9o FiHJoz Ay ri(Becker,



o) g L4 Yoje] 8} o) B vl A7 179

1959). MM &vle] A F& T 3ol W&
SE84 A7 dud 7 2 2 addte
Z1ZARZA WS T uE Zenh
opdell A AsE uie} o], Hrle JA 274
FEFT e FAAFTE AZol ojste] Auft
A Huz veF GaltRe] Sad ojsid el A
5 729 FYAIF YEdTE duje 24 S
& B3 et i S8 zolrt vepd Ze]
o & drelide ol E Ao Atslo Gl
of &g dvje] TaEe] @ £ F3 #% AT
o] dgog, 2% WAAFIH, TF3R)l s
ke wE ol teiM At 2xe TR
A R FeEe] Wi FY8 oR2E, &
S8R MsiRen, 48 st xeolE

Hlw HEsld 2R FHEHE A s

Mz W Yy

Mz

E Ao ARESE vl F9 AAF AR 200008
Lo EE 3 R A st AlgE A}
g3t

gE #0lel M=

28 dule 948 dVE 70% FERHeE
g v, WA A2 FFCIZ: Phelinus linteus,
B581%: Cordyceps militaris) 5% JZE3}5L 25°C
Ax 677t wiFE F FAst Az =
F dnlg FEFFES 12% dolt.

80| Xte| HelEN 3 EHTE BHE

B2l el image capturing boardd ARE-3ho]
PCol A3} image analysis system (Optimas Co.,
USA)L g2 #4383t &A= CCD camera
(Panasonic, wv-CP410), PCI video frame grabber
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Fig. 1.
illustration of symbols, see Table 1.
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Calculation of fractal dimension for projected morphologies of raw and fermented waxy brown rices. For
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Table 1. Geometric characteristics of raw and fermented waxy brown rices

Raw brown rice Fermented brown rice
R(Raw) C (C. militaris) P (P, linteus)
Major axis length (mm), > 52140599 53340727 5.18+0.891
Minor axis length (mm), * 2.95+0.297 3.08+£0.35 2.77£0.689
a/b 1.76 0.266 1.73£0.302 1.87£0.562
Surface area (mm°), S 4224638 45.1+7.87 384%115
Volume (mm’), V 23.9+3.61 26.41+4.60 20.6+6.19
NAY 1.76 £0.370 1.701+0.418 1.86+0.788
5.0 - 6.0 6.0
] L 30°C 50°C 60°C
5 4.0 4.0
230 : '
8 3.0 3.0
220
£ 2.0 2.0
3
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Fig. 2. Water gain during the hydration of raw and fermented brown rice at different temperature. For illustration of

symbols, see Table 1.
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Fig. 3. Relation between the moisture gain of raw and fermented brown rices and square root of the absorption time.

For illustration of symbols, see Table 1.

Table 2. Calculated hydration rate constant of raw and
fermented waxy brown rices

Temperature Hydration rate constant (min™')
(O R C P
30 0.015 0.038 0.038
40 0.022 0.042 0.050
50 0.024 0.065 0.089
60 0.032 0.092 0.117
70 0.041 0.094 0.140
80 0.098 0.128 0.173
90 0.193 0.134 0.195

For illustration of symbols, see Table 1.
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Fig. 4. Surface structure of raw and fermented rices by scanning electron microscopy.
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Fig. 5. Arrehnius plot of raw and fermented waxy brown
rices. For illustration of symbols, see Table 1.
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