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Proximate Compositions Changed Before and After Fermentation of
Rice Spent Water
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ABSTRACT - Rice spent water (RSW) is generated when rice is rinsed before cooking. RSW has been discarded
into sewerages due to its low usage in our daily life and become a major domestic wastewater for many years. But
RSW can be used as a value-added resource because it contains various beneficial bioactive components. Therefore,
fermented rice spent water (FRSW) has been already produced in our previous value-added fermentation process. In
this study, proximate compositions and contents of other typical fermentation products were compared between RSW
and FRSW. Both RSW and FRSW contain approximately 99.3% moisture and 0.7% total solids. Compared to those
of RSW on a dry basis, carbohydrate content of FRSW was decreased by 44.8% and crude protein, lipid, and ash con-
tents of FRSW were increased by 16.4%, 18.8%, and 36.6%, respectively. In addition, starch granules of RSW were
intact as those of rice flour were, but those of FRSW were not. RSW did not have lactic acid, but FRSW had 212.13
and 181.25 g/kg D- and L-lactic acid, respectively. Free amino and ammoniacal nitrogen contents of FRSW were 12
and 7 times higher than those of RSW, respectively. Lactic acid, free amino, and ammonical nitrogen contents were
considered to be increased in FRSW because carbohydrates could be disintegrated into lactic acids and proteins into
free amino or ammoniacal nitrogens during the fermentation process.

Key words: fermented rice spent water, proximate composition, lactic acid, free amino or ammoniacal nitrogens

it

!
i o
f

Rl
G ol HI
lo
ol
9
>,

P

S-FuEhE 70, 80dth A3}
S ol WA 22 <l Hir)
she] heE tiFEo g g
3] -ejel g g dys Bl

HEA 7 AzEstAl o7 oL
gk, AT, F4
AEstrrt AA 2 & - A o
A Bt b F29 +d

2] TPgell A 2 AlH A dAys)
T Fo eddo® guA it

20
=

o

i

]S A3

i

iy wo

N,
X ot
k=

o
o ofN O o @ o

%2
<

-
i)

5
o

s
o
i
=
o

LI

d

90%E AxIsted
Heo® Atk

= AtE ] st
o] & SRS 7]
A7E 8,500 7hHgo]

g 4

e }40

Ol

*Correspondence to: Keun-Sung Kim, Department of Food Science
and Technology, Chung-Ang University, 72-1, Ansung, Gyunggi
456-756, Korea

Tel: 82-31-670-3032, Fax: 82-31-675-4853

E-mail: keunsung@cau.ac.kr

192

rtf.
=
]
2
lo

6,300 ppmol] ©]21 o

2 [
= o
12
e off

£

i)
B
=
i,
Ir
N,
o

A ARRE F Qe BER
o] °oF 4408 A=
dHA U

o= HrFo] Ayt 7pg ol Eint
7R ol A U 3 FAd=
S EIT) olef o] A THEEA
Al Folle
EAlst, Aoz

o] o]¢fo = Az} A

o

o
ol

-

fo & i 10 >
PRV

o o Ty
f I

o8 rir
ﬂ‘/
4

o rob X
o

o,
[

o
wr o

> o
£

[e}

N T

S

og
oL
M
o

=4

o,
off
£

ok

1

[e]

ofs
2
=,

ML off
o

=)
o,
it
1>
o oo

i
2

k]

i,
=

i ki
il
>
ol



o
e

"3 o
tof
o
o
et
=y
tlok

1,
fe
e
1o
et rlo
ofo
ol
o
i
e,
r
¥o,
v
o rH
11—‘
it
U
rO
o

U RC qyloa
dnoox Rl o o Ok

o
tle o
i
oo
i

oft O}L, l“o _&

s, R

(o) mlo
N
~
B>
=
)
"
R

¥ off
>,
=2
0
N
2
e
|
fru
s
)
o
opp

4>
0
o
o
£
rxé ¥
Q‘L
£
H
=
2
R
S
o8
_?L
=

ol
g
M¢
=y
o
il
2
2

-0,
o
&
2
2
&
=
G
S

Og
@
=]
-
"U
=l v

2
L
oo o
o
2
i
|8
b
lo
ne f

%> ro{s
E
i
I8

3
i

tob

12
L,

i

qul
_%3 2

922

1\% :

= fo

e =
A
=
i
e
mO
42w
ol

o
T,
f
£
o
o,
g
ox
et
E
ol
o
_&
L«L
2 7
o
§e)
kd
O 4
e
[2‘1
ol

gy
<
3
2

> o
>
&
r
i,
I8
it

L
kol
12
_Q

i
N
Az
ofj
it
3
=T
2
fiu)
o}

L

ot g
o rlo
i

=
=

_,.d
o
L
e
¢
9
s
NXE

2 st & bE 34 F
ol B4 Rzeiy] 58 @

r2 ’é”“” & 2 gl A o s
,%3

[o fo

o
o

T

d
%0
Rt N
.1}
fir
r{&
m

el
ﬂlf &
w0
.

[e3
Fo =
oio

s}

fEk 2 o off
Ol
“'T‘
N
L

e £33 el EEel ARE Ao A

o o AR ArES e AYsi] ¢
dtof EithEl wlgo] Awm L gk olef o] FgEr)
S A S8R E Eo)7) Slste] JYgdFE 58
of ZEg wRelo] ofn JuE e} 1y PR B =i
M AEg Ie A5 JRugE sloksly) st W
Ao grgn g Se] AwE drgale] AidRS &
AL, AWM weeslEa v R AEe] g
HEk AEE webeba dhqivh o9k e A Auh=
s BEAE olRate] AFE, W, BigE 51
2 AREE S sted 2o xAER S8 5

RS

ZH

B ) ’\FQ“E 4%%-?—% A g (pH 6.8),
el Rk Y (pH 4()-?‘ (FF)ete] 228 (Ansung,
Gyungki-do, Korea) Oﬁ’ﬂ Alg- wgke), A gl 855 o
2= A microfloras} %é*&ﬁ"# 95 FE I3 EM
Q_ ;\}Q_g}g% MLU:U% HLJ@@]@% @ucﬂ u‘rﬁoﬂg }g/‘\l—a}
Sii=u @-ncDJ,]_ M B2 H]—Eoﬂ AA= EAAZR (FD5512;
lishin lab Co., Ltd., Yangju, Gyungki-do, Korea) &}o th
o TS TEAN F ooy FeE d3kele] B4
ARSI BE Ade AAE 2R 13 5B A7
Ak 20°Cel] WSt

T 7 @A B7FE, AR Yol oy Ak dp

gyl et ANk ghke AOAC DS AR5l
BASIATE o e A M AR AMgsl e,

Proximate composition of fermented rice spent water 193

105°C2] dry ovenol A 6X)17F Ax & =3k 23§
on, 550°Ce] wiow

w
]
&
a
Ed

FAPEXIHEDE S 0189t starch DM T
A7VRel B ZAxE Uad ArmE o g
Fl HAAES gold-palladiumSZ ¥ (Hitachi C-1010
ionsputter, Hitachi Co., Ltd., Tokyo, Japan)dt th& FAFA
A} @7 (SEM, Scanning Electron Microscopy, Hitachi S-
2380N, Tokyo, Japanys ©|-&-8le] HAE e} starch vl

T2E HEshTHO

2] }é_}tt‘j \:ﬂ—

WS gl WT 2 Yy olo]p-¥ 9 LY lactic acidi

D-8 % L-¥ lactic acid®*3-2 D-/ L-lactic acid assay kit
(Roche-Biopharm, Darmstadt, Germany)S AM&3}od kit A
ZIAZRE AFE kit protocolel] wel BAMEkA) 2
AAET 2FTE 1:10 U2 EFslo] shaking incubator
oA 200 rpm o2 1057 FE8 EHLE 10,000 rppm O
2007 AR E St FEdg F8ko] filtering (0.45
um) $F £ 80°CoIA 1582 7Hdstel A W s o
2= D-/L-lactate dehydrogenase B A ol
7ol AAELE st & lactic acid@HS EAE}

= hLE
€ 342 39 H*Eo’roﬂ Fspglor AAES ot

o 1o

k.
§L

o o

M 3SR Yirole] YRLON 3 ofolcd Uk

”~ Mﬂ xo g& 7MEE FF4 100mLE &3 & 5
% 7t 250 mLol HEE FRHFE FUke ol %
513l filter paper (Whatman No.1, Whatman Ltd., Kent,
England), 2 ]34k &5 YR UolE] B opvmE] Ha
S A AlRdlog Abgeiith dRUVoke H4 F
22 Indophenol-blue® NS ARE-3to] Z2A3Ach 24 A8
o 0.1 mLol A% (phenol 10 g, Na,Fe(CN),(NO) 2H,0
0.05 g /water 1,000 mL)y#+ B (Na,HPO, 12H,0 9 g, NaOH
6 g, NaOCl 10 mL / water 1,000 mL)~9~ zFzF 2mlA A7)
ske 37°Coll A 2087 WEEAIZL & 630 nmoll A FHEE
Sk obrlee] Ha S AlRd 25mLel] 4
formalin &% 20 mL2} £5/5 20 mLE F71slo] pHSol E
) 7k4) 0N NaOHE o 2 #Agsta, A4 Al Avjd

1



194 Min-Ju Kim, Sung-Soo Park, Dong-Ho Kim, and Keun-Sung Kim

Table 1. Proximate compositions (%) of rice flour, rice spent water (RSW), and fermented rice spent water (FRSW)

Moisture Crude ash  Crude protein ~ Crude lipid Crude fiber ~ Carbohydrate
Non-fermented
Rice flour 12.19 0.56 5.89 1.25 0.41 79.7
Wet RSW 99.40 0.1 0.14 0.12 0.001 0.24
basis
Fermented
FRSW 99.30 0.16 0.17 0.15 0.00008 0.22
Non-fermented
Rice flour 0 0.61 6.52 1.38 0.45 91.04
Dr}/ RSW 0 16.37 22.91 19.64 0.16 40.92
basis
Fermented
FRSW 0 25.80 27.42 24.19 0.01 22.58
NaOHE ) g olgste] ZHSYY, BE S5 =8 Bae AAY FRTFS 44 1219% 9.40%
_@ H@o@% FPataon AAEe] Ha AAGS 9930%0] 3, FBE S ZHZF 03.56%, 0.10%, 0.16%%
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2 AR QWS B4

roh
i)
X

wet basis®} dry

basis2 7-23te] Table 10 VebAIch A7ts, Aes 4

Non-fermented

°

Bt Kim"™ §2] d7=aolM sEE
I g 8o R o] 13.04%, 32 o] 0.69%, =
FeFo] 6.67%, AW ko] 1.32%, 12|37 AH

ghere 7+zh 5.89%, 0.14%, 0.17% ©]
Zk7} 125%, 0.12%, 0.15%% ey},
z} 041% 0.001%, 0.00008%3 2.9, A

5 sheke 747} 79.9%, 0.24%, 0.22%
n) A7} 9]

Fig. 1. Scanning electron microphotographs of rice flour, rice spent water (RSW), and fermented rice spent water (FRSW). RSW and

FRSW were freeze-dried for microscopic analysis.
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Table 2. D-/L- lactic acid contents of rice flour, rice spent water
(RSW), and fermented rice spent water (FRSW)
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Table 3. Ammoniacal and amino nitrogen contents of rice flour,
rice spent water (RSW), and fermented rice spent water (FRSW)

D-lactic acid L-lactic acid
Non-fermented
Rice flour (g/kg) 0" 0
RSW (g/kg) 0 0
Fermented
FRSW (g/kg) 212.13 181.25

D All results were presented as a dry basis.

free amino
nitrogen (%)

ammoniacal
nitrogen (%)

Non-fermented

Rice flour 0.38Y 0.0095

RSW 6.06 0.7636
Fermented

FRSW 44.11 9.1162

D All results were presented as a dry basis.
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