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Effect of Reducing Agents on Bifidobacterium Fermentation of Saccharified Rice Solution. Lee, Ju-
Yeon, Chulkyoon Mok*, Jong-Hyun Park, and Hak-Gil Chang. Department of Food and Bioengineering,
Kyungwon University, San 65, Bokjung-dong, Sujung-ku, Sungnam, Kyunggi-do 461-707, Korea — This study was
intended to develop a new rice product by the fermentation of saccharified rice solution using Bifidobacterium and
to select an appropriate reducing agent to provide the anaerobic condition for the growth of Bifidobacterium during
fermentation. The enhancement of the growth of Bifidobacterium in saccharified rice solution was achieved by the
treatment of reducing agents such as ascorbic acid and cysteine. The physical and chemical properties of the fer-
mented product were evalnated, and the effect of the reducing agents were compared between ascorbic acid and
cysteine. The fermented product with the addition of ascorbic acid shows the lower pH and the higher titratable
acidity comparing the product with the addition of cysteine. This indicated that ascorbic acid was more appropriate
reducing agent than cysteine for the fermentation of the saccharified rice solution. The number of viable Bifidobac-
terium in the fermented product with the addition of ascorbic acid (2.2 X 108 ~ 3.4 X 10° CFU/ml) was greater than
that with the addition of cysteine (8 X 107 ~ 2.8 X 10® CFU/ml). Ascorbic acid supplement also contributed better sen-
sory properties, such as flavor, taste and overall acceptibility than cysteine supplement did.
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Amylolytic enzymess o-amylase®} glucoamylase (amylo-
glucosidase)E- Sigma Chemical Co.(St. Louis, MO, U.S.A.)°ll
A F4155itt. Alpha-amylase(EC 3.2.1.1, Type X-A : from
Aspergillus oryzae)®}; glucoamylase(EC 3.2.1.3, from Rhi-
zopus moldy2} BAd-2- Z¥Z} 300 units/mg sotid®} 22,500 units/
g solidg o} Alpha-amylase] 05.7}1;— 20 °C, pH 6.9, 3E%
o} AF-2] maltose 1.0 mgs F2]4])7]H, glucoamylase®] =
7}i 55°C, pH 4.5, 3% 22 1#4 glucose 1.0 mg= 7}
SREEle AL 1 unit® ASpEeh T3 AR §40 9k
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Al&lof) A} AJek2 Sigma Chemical Co.(St. Louis, Mo,
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pH meter(Model 520A, Orion Research Inc. U.S.A. Y& A}
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Press tubeol] Taelg YL 37 °Cell A 42417k LEEE A

F 2714 8¢ AR A )43 & MBS(modified Bifi-
dobacterium selective medium)[11]] =28} anaero-bic
jar(Difco, Detroit. MI, U.S.A)el A 4&F A5} anacro-bic
catalyzer®} gas generating systems= $.1 37 °CollA 3¢
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Fig. 1. Changes in color of resazulin reacted with sacchari-

fied solution after boiling for 5min with respect to reduc-

ing ageni.
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Fig. 2. Changes in color of saccharified rice solution with

0.04% ascorbic acid during boiling.
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Fig. 3. Effects of heating temperature on color of sacchari-
fied rice solution with 0.04% ascorbic acid.
S22 100°C, -1 90 °C, —@~: 80 °C
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Fig. 4. Effects of reducing agents on L value and a value

of saccharified rice solution during heating at 100 °C.
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Fig. 5. Effects of reducing agent according to content dur-
ing fermentationon pH of saccharified rice solution.
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Fig. 6. Effects of reducing agent according to content dur-
ing fermentation on titratable acidity of saccharified rice
solution.
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Fig. 7. Effect of reducing agent according to content on
viable cell count in Bifidobacterium fermentation of saccha-
rified rice solution.
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Table 1. Influence on the sensory evaluation of the Bifidobacte-
rium fermented rice solution by 0.04% addition of ascorbic acid
or cysteine

Reducing Sensory items™®
agents color flavor  taste mouthfeel overall
ascorbic acid  6.1a 5.8a 3.8a 6.0a 6.7a
L -cysteine  6.4a 4.8b 4.7b 6.0a 4.6b

*Means with the same letter are not significantly different (0= 0.05)

1k £11219) Bifidobacteriumel &k F2uka Q72
ascorbic acid®.T}= cysteined A 71E 7%l #Al47} o
S7V8P Bifidobacterium 2] “37HE& A8 Jloz B A
) 25}9} Aol 7} gich

a3 A 1219 Aol w2= 292 MRS brothE 3
71t 129 39 27 2Rl FLAZA cysteine?} ascorbic
acid® A 718l P52 vkl 5% AEste] 37 °Cel)
M 3718 e wjoFsta Al Aot pH, AAHALES] HA]
A H3E Al&slgnd 2 A3} 3HRIA| A cysteine= A}
£-3}93-& ofl ascorbic acid Fo}E ARGA =} =79 A
71 & <kzsielvt 22 Alke] A wel 7o
AR &5 7} welam YAzl A AR " ¢
ottt o= 2719 B Y U 7] FAle g 7o
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1w 571019 L-cysteine = SEHE 718l Z) 2o
X2} Falat Z7ve] Z7del A A Bif breve2] Abiel]
gt WAA=E 24 A7 27 0.05~0.10% L-cysteine
= AN E W SAx o #4kskgae] digh U
AR 253 A3E velde] 0.05~0.10% L-cysteines &
7¥ste] mioFelgg of SAlolut AFA] Abde ojgk A s)
5 €Y 5 Y= ik Ads ¥ ook ey 2 o
A3} Bifidobacterium Bckz70) B-UA 2 A1435]7]
&t L-cysteine & A7} 57 A3LE elsle] A)E] A
2317] oj=lg Pk O]"-f]‘":q' ‘“‘E A= —r—]q@‘%l' Zog
Folx|glor 3edvl & FESIs
acid7} B & -3t P\:]."R’_.Z"i = A
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e o

B AFefx= H7)A Ao A AESE= Bifidobacterium
2] ZAls =A1517] $J5t L.JJﬂi ZrdAe]) ascorbic acid 2+
cysteine= A 715t Bifidobacterium 588 F a5 Be5
3& AR dgatl S aAg)7) A BhAE d
7}ddhe 24 whslel-2 Hr)Eq] AR e =S
A18}7] A resazuliner A A e B ARSE)A] 7] Z A
H3}E ZA8]5 ). Ascorbic acide} cysteined] EAkAr5-S- ¥)
a8k A7}, ascorbic acid 7} cyqteine Hrol ke 27 A a7k
o] Zhaot FEEA FdHo| -3t BRAIE Aokt
v o FEe] o]a}ehA Q] Wil ascorbic acid S %7}t
T7]- cysteine S H7}gh Ao} o pHE -2 AAA
=& vy BE 3 Bifidobacterium<2] 3= ascorbic
acid 2777} 2.2 108~ 3.4X 108 CRU/MmISI =] ¥H3) cysteine™d
71 8.0 107~2.8X 10* CFU/mlZ ascor-bic acid & H7}3h
73%- Bifidobacterium2] 5o A=} T7AL At
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