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Abstract

Brown-rice hydrolyzates with different degrees of hydrolysis (DH) were fermented using Leuconostoc
mesenteroides (Ln. mesenteroides) KC51 strain at 30°C for 15 hr. Changes in pH, titratable acidity, viable cell
counts and phytate degradation during fermentation were investigated. The acid production was increased with
increasing DH of brown-rice hydrolyzate. At high DH (48.2%), the pH and titratable acidity reached to pH
3.41 and 0.82% after 15 hr fermentation, respectively. Regardless of DH of brown-rice, however, the viable
cell population of Ln. mesenteroides KC51 was slightly increased to 4.0~7.2X 108 CFU/g during the 6 hr of
cultivation. The phytate content in brown-rice hydrolyzates decreased with increasing DH of brown-rice
hydrolyzates. The level of phytate was reduced to around 50% of initial concentration at high DH condition.
When the fermented brown-rice was kept at 4°C, pH, titratable acidity and number of viable cells were nearly

maintained for 14 days.
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Fig. 1. Degree of hydrolysis of brown rice flour by enzyme
treatments.
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Fig. 2. Change of pH (panel A) and titratable acidity (panel
B) of hydrolyzed-rice fermented with Leuconostoc mesen-
teroides KC51 strain at brown rice suspension with different
degrees of hydrolysis. @, BR-C; v, BR-L; B, BR-LS.

Table 1. Effect of degree of hydrolysis of brown rice on the
production of organic acid in saccharified-rice suspension
fermented with Leuconostoc mesenteroides KC 51 strain af-
ter 15 hr cultivation

Medium" Lactic acid (%) Acetic acid (%)
BR-C 0.0561 0.0364
BR-L 0.212 0.142
BR-LS 0.327 0.200

D - - - e .
BR-C is cultivated in 4% non-saccharified brown rice sus—
pension.
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Fig. 3. Growth of Leuconostoc mesenteroides KC51 strain
in brown rice suspension with different degrees of
hydrolysis. @, BR-C; v, BR-L; B, BR-LS.
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Fig. 4. Degradation of phytate dissolved in brown rice sus—
pension with different degrees of hydrolysis by Leuconostoc
mesenteroides KC51 strain after 12 hr cultivation.

phytate?] ®37} S7lsle Aoz AT Ln mesen-
teroides KC51 2] vl %=} o A phytate7} £33 23]
HA Bdhe AL A9 phytase &4do] vwi§- o
(22), M FFHA A pH7F Wst2R2 HA pH 7o) LT
F A&HA Eate Ao 710 Ao 2 fddn, & &

A3k phytateE 3] 31 phytase=(23) Bl A S BH3t=
AN dEEonz & AFY Adds 7|&EY A

(12)¢} 5L 3tA Ln. mesenteroides KC51 T 2] phytate
el &gl 719l o}b Aoz ferEth Phytate Bal234dS
Zve FAbTE 58 Lactobacillus 4:2) VA E(24,25)0]

By} 1o Leuconostoc 4 fAktol] B3k Bl v
k==

0| 2= HZEHA

Ln. mesenteroides KC51 2 45/ HaFL Ax
st7] 918 71x HlolHE fikd REAFS A4 {5
HERZ A% 5 F29 ¥sE g1l 95t rhrRd=
7} Zgolgk @nl EEEANA OAZE HEAIZ] T 4°CoAlA ¥
BastAA pH, FABE 9 ’}E‘?Tgl @ﬁ}% ZAFsE A o
(Table 2). 1497HA] A3t A W 7he3| =9 F-H31A
pHS}F AN EE A9 FASHAT 3 Ad5E A% 14

A7tA] & WIS HolA| &o} Ln mesenteroides KC51 T
F9 dr HaEL AT TAV) §le AeE Ay
Aot & Ln mesenteroides KC51 @59 dv| Mg &S

Table 2. Changes in quality of fermented brown-rice suspension with different degrees of hydrolysis during storage at 4°C

Period of storage (days)

0 2 4 7 9 12 14
- BR-L 378 3.85 3.85 3.83 3.75 3.82 3.90
p BR-LS 3.62 3.63 3.67 3.62 358 356 3.68
Titratable BR-L 0.369 0.405 0.405 0.405 0.423 0.414 0.414
acidity (%) BR-LS 0.390 0.396 0.414 0.441 0.441 0.414 0.405
Viable cell BR-L 31x10° 2.8x10° 29%x10° 1.5x10° 1.2x10° 12x10° 14x10°
counts (CFU/g)  BR-LS 26x10° 1.3x10° 15x10° 1.6x10° 1.3%x10° 1.1x10° 19x10°




835 I/ BB F9 formulation 7L Al FAbTe] A%
oLy 37} A= B-glucan¥ &L oA (26275 H
FHAY Aol

o oF
L —./

A-S o] &3 A 2 probiotic foodE 7RE3}7] $13F 7=
AFZ B ATE FP3tATh 1A s3] dr] Ao
a—amylase, a—amylase?} glucoamylaseE 2|3+ & T2
Azste JpeRA R0 dolgt dr] BHES Axs A
Az A £ F2+t9 Lo mesenteroides KC51 #5%5
4%(w/w) dv] B3 E dgdd Igu)FsiEA dve 7}
T =7 Ak BA, el AE 7 phytated] w3l w1 X
AN BAE AR &S dn

2 vustgnt wgde] pHe Av)
Foll whe} 43t W a-amylase}
glucoamylaseZ £33+ 2% HZE % 1547t pH 3412
T53] rAstATh olu wjFdel] AT ZHiko] ZZ
0.327%%} 0.200% Fr=o] AU A=) HEl = pH
o] Wgle} FARSHA 7t dl 2o vlE gt bt A T B
o] Bl &)X Ln mesenteroides KC51 #FE &
% 6217kl 4.0~72x10° CFU/g $&7HA $748 3 A
Fol| & Hge fidoy dxTdAs JF AT & A
F7F oA Ak gedokelxlel phytated] TS Fn)
MR =7 SMESFE B4 %Y] a-amylase} glucoa-
mylaseZ ®3t 7R ErE M =2(482%) A%
phytate®] ¢F 50%7} ®al &A™ a-amylaseZ # 2|3}
7R ETE E2(225%) Ao E AL EAEHA &2
. Ln mesenteroides KC51 T W g o] A2 4°Coll
A 1497 A% 5 pHe}F AR8AE, Adre Ao Atk

il

om n

A0
o

1. Blandino A, Al-Aseeri ME, Pandiella SS, Cantero D, Webb
C. 2003. Cereal-based fermented foods and beverages.
Food Res Int 36: 527-543.

2. Ramakrishnan CV. 1993. Indian idli, dosa, dhokla, khaman,
and related fermentations. In Handbook of indigenous fer-
mented foods. Steinkraus KH, ed. Marcel Dekker, New
York, USA. p 149-165.

3. Mugula JK, Narvhus JA, Serhaug T. 2003. Use of starter
cultures of lactic acid bacteria and yeasts in the preparation
of togwa, a Tanzanian fermented food. Int J Food
Microbiol 83: 307-318.

4. Kedia G, Wang R, Patel H, Pandiella SS. 2007. Use of mixed
cultures for the fermentation of cereal-based substrates
with potential probiotic properties. Process Biochem 42:
65-70.

5. Oh CW, In M]J, Oh NS. 2008. Characteristics of rice sour—
dough for Jeungpyun prepared by mixed culture of
Saccharomyces cerevisiae and Leuconostoc mesenteroides
strains. J Korean Soc Food Sci Nutr 37: 660-665.

6. Charalampopoulos D, Wang R, Pandiella SS, Webb C. 2002.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Sandberg AS.

Application of cereals and cereal components in functional
foods: a review. Int J Food Microbiol 79: 131-141.

. Angelov A, Gotcheva V, Kuncheva R, Hristozova T. 2006.

Development of a new oat-based probiotic drink. /nt J
Food Microbiol 112: 75-80.

1994. Antinutrient effects of phytate.
Nutrition 18: 429-432.

. Lopez HW, Krespine V, Guy C, Messager A, Demigne C,

Remesy C. 2001. Prolonged fermentation of whole wheat
sourdough reduces phytate level and increases soluble
magnesium. J Agric Food Chem 49: 2657-2662.

Reale A, Konietzny U, Coppola R, Sorrentino E, Greiner R.
2007. The importance of lactic acid bacteria for phytate
degradation during cereal dough fermentation. J Agric
Food Chem 55: 2993-2997.

Huang LS, Sok DE, Kim HC, Yoon WK, Kim HM, Kim
MR. 2006. Phytate determination in various cultivars of
Korean rice. J Food Sci Nutr 11: 67-72.

In M], Choi SY, Kim HR, Park DB, Oh NS, Kim DC. 2009.
Acid production and phytate degradation using a
Leuconostoc mesenteroides KC51 strain in saccharified—
rice suspension. J App!l Biol Chem 52: 33-37.

Oh NS, In M]J. 2008. Production of a fermented soymilk us-
ing a new strain Leuconostoc mesenteroides KC51 isolated
from Kimchi. ] Korean Soc Appl Biol Chem 51: 83-91.
Park DJ, Oh S, Ku KH, Mok C, Kim SH, Imm JY. 2005.
Characteristics of yogurt-like products prepared from the
combination of skim milk and soymilk containing saccha-
rified-rice solution. Int J Food Sci Nutr 56: 23-34.
Latta M, Eskin M. 1980. A simple and rapid colorimetric
method for phytate determination. J Agric Food Chem 28:
1313-1315.

Son TW, Sung JW, Kang WW, Moon KD. 2003. Food
Processing. Hyungseul Publishing Co., Seoul, Korea. p 227.
Mok C, Han J, Kim YJ, Kim N, Kwon DY, Nam Y]J. 1991.
Lactic acid fermentation of rice and quality improvement
by amylolytic enzyme treatment during fermentation.
Korean J Food Sci Technol 23: 739-744.

Bae HC, Paik SH, Nam MS. 2004. Fermentation properties
of rice added yogurt made with various lactic acid bacteria.
J Anim Sci & Technol 46: 677-686.

Helland MH, Wicklund T, Narvhus JA. 2004. Growth and
metabolism of selected strains of probiotic bacteria, in
maize porridge with added malted barley. /nt J Food
Microbiol 91: 305-313.

Yang Y, Tao WY, Liu Y], Zhu F. 2008. Inhibition of Bacillus
cereus by lactic acid bacteria starter cultures in rice
fermentation. Food Control 19: 159-161.

Martinez C, Ros G, Periago M], Lopez G, Ortuno J, Rincon
F. 1996. Phytic acid in human nutrition. Food Sci Technol
Int 2: 201-209.

Oh NS, In M]J. 2009. Phytate degradation by Leuconostoc
mesenteroides KC51 cultivation in soymilk. A#- J Biotech—
nol 8 3023-3026.

Liu BL, Rafig A, Tzeng YM, Rob A. 1998. The induction
and characterization of phytase and beyond. Enzyme
Microb Technol 22: 415-424.

Sreeramulu G, Srinivasa DS, Nand K, Joseph R. 1996.
Lactobacillus amylovorus as a phytase producer in sub-
merged culture. Lett Appl Microbiol 23: 385-388.

Kim EY, Kim YH, Rhee MH, Song JC, Lee KW, Kim KS,
Lee SP, Lee IS, Park SC. 2007. Selection of Lactobacillus
sp. PSC101 that produces active dietary enzymes such as
amylase, lipase, phytase and protease in pigs. J Gen Appl
Microbiol 53: 111-117.



Hu| B Eol| A Leuconostoc mesenteroidess] 8% E4 1123

26. Yang SH, Seo SH, Kim SW, Choi SK, Kim DH. 2006. Effect 27. Vasiljevic T, Kealy T, Mishra VK. 2007. Effects of beta-
of ginseng polysaccharide on the stability of lactic acid bac- glucan addition to a probiotic containing yogurt. J Food
teria during freeze-drying process and storage. Arch Sci 72: C405-411.

Phaem Res 29: 735-740.
(2009 49 169 FH4 200949 7€ 6 A=)



