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Catabolic Enzyme Activities and Physiological Functionalities of
Lactic Acid Bacteria Isolated from Korean Traditional Meju
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Abstract

Three kinds of Korean traditional Meju were selected and the counts of microorganisms in these Meju were
determined. The counts of total aerobic bacteria, lactic acid bacteria and yeasts and molds were 10"~ 108, 10°~10°
and 10"~ 10® cfu/g, respectively in three Meju and lactic acid bacteria were important microorganisms in the
fermentation of Meju. Therefore, we isolated three kinds of dominant lactic acid bacteria from these Meju. They
were identified as Leuconostoc mesenteroides (98%, Lm-SMm), Lactobacillus plantarum (99%, Lp-SMm) and
Lactococcus lactis (98%, L1-GAm). Then, enzyme activities and physiological functionalities of three lactic acid
bacteria were investigated. Protease, lipase and a—amylase activities were detected in three lactic acid bacteria,
L1I-GAm showed relatively higher activities than other two lactic acid bacteria. Lm-SMm, Lp-SMm and LI-GAm
showed 45, 48 and 60% of antioxidative activity to 1,1-diphenyl-2-picryhydrazyl (DPPH), and exhibited 45,
67 and 70% of inhibitory effects in HT-29 human colon cancer cells, respectively. These results indicate that
three lactic acid bacteria isolated from traditional Meju, especially L1I-GAm are applicable to Meju preparation

for soybean paste industry.
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Fig. 1. The microbial count of Korean traditional Meju. SK-m: traditional Meju manufactured by K company in Sunchang, Jeolla
province, SM-m: traditional Meju manufactured by M company in Sunchang, Jeolla province, GA-m: traditional Meju manufactured

by A company in Goryeong, Gyeongsang province.
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Fig. 2. Enzyme activities of lactic acid bacteria from Korean traditional Meju. Lp 3099: Control, Lactobacillus plantarum KCTC
3099 isolated from kimchi, Lm-SMm: Leuconostoc mesenteroides isolated from Meju manufactured by M company in Sunchang, Jeolla
province, Lp-SMm: Lactobacillus plantarum isolated from Meju manufactured by M company in Sunchang, Jeolla province, LI-GAm:
Lactococcus lactis isolated from Meju manufactured by A company in Goryeong, Gyeongsang province. Means with the different letters
(a-d) are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 1. Biological assimilation test by lactic acid bacteria
isolated from traditional Meju

Carbon source Lm-SMm” Lp*SMmZ) LI-GAm®

Control Y

Glycerol
Erythritol
D-Arabinose
L-Arabinose
Ribose

D-Xylose
L-Xylose
Adonitol
Methyl-xyloside
Galactose
D-Glucose
D-Fructose
D-Mannose
L-Sorbose
Rhamnose
Dulcitol

Inositol

Mannitol

Sorbitol
Methyl-D-mannoside
Methyl-D-glucoside
N-acetyl glucosamine
Amygdaline
Arbutine

Esculine

Salicine
Cellobiose
Maltose

Lactose

Melibiose
Saccharose
Trehalose

Inuline

Melezitose
D-Raffinose
Amidon

Glycogen

Xylitol
Gentiobiose
D-Turanose
D-Lyxose
D-Tagatose
D-Fucose
L-Fucose
D-Arabitol
L-Arabitol
Gluconate
3-Kote-gluconate
5-Keto-gluconate

I+ 4+ +

I+ 4+ + + |
I+ 4+ + + |

|
+

I+ ++++++++++ 1+ 1+ |
I+ 4+ ++ 1+ |

|+ + |+

+

YLm-SMm: Leuconostoc mesenteroides isolated from Meju
manufactured by M company in Sunchang, Jeolla province.
2)Lp*SMmS Lactobacillus plantarum isolated from Meju manu-—
factured by M company in Sunchang, Jeolla province.
YL1-GAm: Lactococcus lactis isolated from Meju manufactured
by A company in Goryeong, Gyeongsang province.

~ —! negative.

Y+ positive.
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Fig. 3. Antioxidative effects of lactic acid bacteria from
Korean traditional Meju on the DPPH free radical. Lp 3099:
Control, Lactobacillus plantarum KCTC 3099 isolated from kim—
chi, Lm-SMm: Leuconostoc mesenteroides isolated from Meju
manufactured by M company in Sunchang, Jeolla province, Lp—
SMm: Lactobacillus plantarum isolated from Meju manufactured
by M company in Sunchang, Jeolla province, LI-GAm: Lactococcus
lactis isolated from Meju manufactured by A company in
Goryeong, Gyeongsang province. Means with the different letters
(a—c) are significantly different (p<0.05) by Duncan’s multiple
range test.

units® Ao g =& Ao 7 et a-amylased &
d S LI-GAme] 7FF 58 Ao 2 el ARl A

NoIA S840l F Az YU EHAANY.

HFZ2FE 22(st RAtTe| aits gut

DPPHE ©]&3t 3% f4kte ditst a9 43
ZA3= Fig. 33 24 f4ka e o)v B A& T3k
kst a7t ol BRauEolA $hoh(25-27). B Ao

AFEE 24 Lm(Zeu. mesenteroides)-SMm, Lp(Lab.
plantarum) -SMm, LI(Lac. lactis)-GAm< Z}7}; 45%, 48%,
60% =9 free radical 24 EHE YeE o, Li-

GAm9] d2tsl At 718 S Ao = yeigt. 4t
3} 715l st &H A A=07) Lac. plantarum
KCTC 3099(Lp 3099)7} 60%<] free radical &4 &E3E 1}
Bl A vuds o, WS FH ik 3itks a7
3 9&‘:} S W FE 0] 83 HE
= d= 5%

ok

2,
ofl
—{o

Mo o
o

i

¢

=
=

ox
tlo

fof o W o > N
o 2 0% o
o, T

ool

i}

Ho

UrEP’]’ uko} 71‘:} %ﬂ' o] probiotic®. 22X 7}A& 2%
A371543 B olgc] 7HAE FFEFHE A9 dTFE
5ol Rusold g=dl1630), B AP AHEH 3% &

=
[<)



1858 AR - g An]

90
b a
1 T

60 - ¢

I d
30 A
0
Lp 3099 Lm-SMm Lp-SMm LI-GAm

Fig. 4. Inhibitory effect of lactic acid bacteria isolated from
traditional Meju on HT-29 human colon cancer cells in MTT
assay. Lp 3099: Control, Lactobacillus plantarum KCTC 3099
isolated from kimchi, Lm-SMm: Leuconostoc mesenteroides iso—
lated from Meju manufactured by M company in Sunchang, Jeolla
province, Lp-SMm: Lactobacillus plantarum isolated from Meju
manufactured by M company in Sunchang, Jeolla province,
LI-GAm: Lactococcus lactis isolated from Meju manufactured by
A company in Goryeong, Gyeongsang province. Means with the
different letters (a—d) are significantly different (p<0.05) by
Duncan’s multiple range test.

At GA] HT-29 A 29t M3 tish AZAAA avs
Uetdth. Lm-SMm, Lp-SMm, LI-GAme Z}z} 45%,
67%, 70%2] SAE A7 A EJ_”]'E e lon, gz

el Lp 30994 73—‘%‘: 520/4 °Hﬂ O*Xﬂ ﬁﬂr—g— b‘rEhH
e

ok K 2 o
é

o o oo do

182

N
-

to rlo wo

o

e -

lm m[o

At o7 wFe] wFo| 7 A H
-’Jfolol 5’4°ﬂ Frabt A wFo HE ] Zlo
40% e A2 )
5, 3% $FHFE

o
=
A3}, Leuconostoc mesenteroides, Lacto-

_&

=1

ESU

ofN
lo

N
fo
r:LI

o

3}

pul

oft ¥ Kl ¥
o
filo
>
M

|
bacillus plantarum, Lactococcus lactis= &5 o0, o]
247y Lm-SMm, Lp-SMm, LI-GAmZ %93t} 3%
Ao g4 -‘?;}/‘4—‘" =223 A3} 5 protease, lipase,
S Yz £3] LI-GAmo|] Az og
é% e Atk DPPHE ©]-83te] 3t &
A3}, Lm-SMm, Lp-SMm, LI-GAm< 7z}

=
Q
w
o
o
Z:

3 X

B

gusaw
F-?Lm

i rlo §
fo

A
ox

7}

R

45%, 48%, 60%2] free radical

- -

u g

a7 ZIHE YERIAL,

MTT assayS ©]-83te] HT-29 14 24 A AR
S 243 A 747 45%, 67%, 70%] A AA 57}
= eyl uets A5 F2RE 283 53 4t
TS AFAZ 4G lojA 8440 Ie Aoz A7tE
AAH, vF Az oA ~EHZ AMEEHAS w FFA
Fo FAS FHAZ & US Aoz JUEY.
ZAte 2
2 ATE 201098 5EXETH F5ATAIEY ez
*EBH%OD% olof] ZAL=HY
= ¢

10.

11.

12.

. Lee KH, Kim ND, Yoo JY. 1997. Survey on the manufactur—

ing process of traditional Meju and Kanjang (Korean soy
sauce). Korean J Soc Food Sci Nutr 26: 390-396.

. Oh HI, Park JM. 1997. Changes in quality characteristics

of traditional Kochujang prepared with a Meju of different
fermentation period during aging. Korean J Food Sci
Technol 29: 1166-1174.

. Choi KS, Lee H]J, Kwon DJ. 2009. Physicochemical and mi—

crobiological properties of Korean traditional Meju. Korean
J Food Preserv 16: 217-222.

. Yoo JY, Kim HG, Kim W]. 1998. Physicochemical and mi-

crobiological changes of traditional AMeju during fermenta—
tion in Kangweondo area. Korean J Food Sci Technol 30:
908-915.

. Lee JS, Yi SH, Kwon SJ, Ahn C, Yoo JY. 1997. Enzyme

activities and physiological functionality of yeasts from
traditional Meju. Kor J Appl Microbiol Biotechnol 25:
448-453.

. Choi KK, Cui CB, Ham SS, Lee DS. 2003. Isolation, identi—

fication and growth characteristics of main strain related
to Meju fermentation. J Korean Soc Food Sci Nutr 32:
818-824.

. Lim SI. 2000. Purification and characterization of protease

produced by Aspergillus wentti isolated from Korean tradi-
tional Meju. Korean J Food Sci Technol 32: 161-167.

. Lim SI, Kim HK, Yoo JY. 2000. Characteristics of protease

produced by Bacillus subtilis PCA 20-3 isolated from
Korean traditional Meju. Korean J Food Sci Technol 32:
154-160.

. Byun YG, Kim SH, Joo HK, Lee GS, Yim MH. 1998.

Isolation and identification of protease producing bacteria,
Bacillus subtilis YG-95 from the traditional Meju and its
production condition. Agric Chem Biotechnol 41: 342-348.
Kang M]J, Kim SH, Joo HK, Lee GS, Yim MH. 2000. Isolation
and identification of microorganisms production the soy
protein—hydrolyzing enzyme from traditional Meju. J Ko-
rean Soc Agric Chem Biotechnol 43: 86-94.

Lee Y, Chang HC. 2008. Isolation and characterization of
kimchi lactic acid bacteria showing anti-Helicobacter py—
lor1 activity. Korean J Microbiol Biotechnol 36: 106-114.
Lee SG, Han KS, Jeong SG, Oh MH, Jang AR, Kim DH,
Bae IH, Man ]S. 2010. A study on the sensory character-
istics of yogurt and antimicrobial activity of Lactobacillus
plantarum LHC52 isolated from kimchi. Korean J Food Sci



13.

14.

15.

16.

17.

18.

19.

20.

21.

A v Tl 2 FAAEE

Ani Resour 30: 328-335.

Cha SD, Kim TW, Lee DH. 2010. Isolation and identification
of Lactobacillus plantarum CIB001 with bile salt deconju-
gation activity from kimchi. Korean J Microbiol Biotechnol
38: 222-262.

Butler JP. 1986. Bergey’s manual of systemic bacteriology.
Williams & Wilkins, Baltimore, MD, USA. Vol II, p 1104.
MacFaddin JF. 1980. Biochemical tests for identification of
medical bacteria. Williams & Wilkins, Baltimore, MD,
USA. p 36.

Choi SS, Kim Y, Han KS, You S, Oh S, Kim SH. 2006.
Effects of Lactobacillus strains on cancer cell proliferation
and oxidative stress in vitro. Lett Appl Microbiol 42:
452-458.

Lee JM, Hwang KT, Heo MS, Park KY. 2005. Resistance
of Lactobacillus plantarum KCTC 3099 from kimchi to oxi—
dative stress. J Med Food 8. 299-304.

Lee JM. 2005. Adhesion of kimchi Lactobacillus strains to
Caco—2 cell membrane and sequestration of aflatoxin Bi.
J Korean Soc Food Sci Nutr 34: 581-585.

Chae SK, Kang KS, Lew ID, Ma S]J, Bang KY, Oh MH,
Oh SH. 2004. Food Analysis. Jigu Publishing Co., Seoul,
Korea. p 675.

Kim SY, Park Y], Lee CY. 1971. Factors that influence the
activity of a Candida lipase. J Korean Agric Chem Soc 14:
207-212.

Lee ]S, Kwon S]J, Chung SW, Choi Y], Yoo JY, Chung DH.
1996. Changes of microorganisms, enzyme activities and
major components during the fermentation of Korean tradi-
tional Deonjang and Kochujang. Korean J Appl Microbiol

g]

23.

24.

25.

26.

21.

28.

29.

30.

7E argdd g 75

1859

Biotechnol 24: 247-253.

. Blois MS. 1958. Antioxidant determinations by the use of

a stable free radical. Nature 181: 1199-1200.

Skehan P, Storeng R, Monks SA, McMahon J, Vistica D,
Warren JT, Bokesch H, Kenny S, Boyd MR. 1990. New col—
orimetric cytotoxicity assay for anticancer drug screening.
J Natl Cancer Inst 82: 1107-1112.

Cho YH, Oh SJ. 2010. Casein phosphopeptide (CPP)-pro—
ducing activity and proteolytic ability by some lactic acid
bacteria. Korean J Food Sci Ani Resour 30: 443-448.
Ahtupa M, Saxelin M, Korpela R. 1996. Antioxidative prop-
erties of Lactobacillus GG. Nutr Today (Suppl) 31: 515~
52S.

Korpela R, Peuhkuri K, Lahteenmaki T, Sievi E, Saxelin
M, Vapaatalo H. 1997. Lactobacillus rhamnosus GG shows
antioxidative properties in vascular endothelial cell culture.
Milchwissenschaft 52: 503-505.

Kim HS, Ham JS. 2003. Antioxidative ability of lactic acid
bacteria. Korean J Food Sci Ani Resour 23: 186-192.
Moon GS. 1991. Comparison of various kinds of soybean
sauces on their antioxidative activities. J Korean Soc Food
Nutr 20: 582-589.

Kim MH, Im SS, Yoo YB, Kim GE, Lee JH. 1994. Antiox—
idative materials in domestic Meju and Doenjang 4. Sepa—
ration of phenolic compounds and their antioxidative activity.
J Korean Soc Food Nutr 23: 792-798.

Kim JE, Kim JY, Lee KW, Lee HJ. 2007. Cancer chemo—
preventive effects of lactic acid bacteria. J Microbiol
Biotechnol 17: 1227-1235.

(2010 11€¥ 18¥ #H4% 2010 1149 30¢ A=)



