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Characterization of Mutant Strain, Lactobacillus paracasei ML-7
Isolated from Kimchi, and Its Effect on the Growth of Broiler

Keun-Tae Park, Mihyang Oh, Jungok Nam, Kibbeum Ji, and Jong-Kwon Han*
Research and Development Center, Milae Resources ML Co. Ltd.

Abstract A mutant strain of Lactobacillus paracasei (ML-7) was derived by ultraviolet irradiation of the parent L.
paracasei LS-2 strain, followed by colony selection on pH 3.5 MRS agar plates, on which L. paracasei LS-2 cannot grow.
The L. paracasei ML-7 mutant strain produced an increased amount of organic acids compared to the L. paracasei LS-2
parent strain. Broiler chickens were randomly fed with one of three experimental diets: a basal diet as a control, and basal
diets supplemented with 0.3% of the L. paracasei LS-2 and L. paracasei ML-7 strains. When concluding the study, the
final body weights of the broilers fed with the supplemented basal diets were found to be significantly higher (1.9% for
LS-2 and 6.2% for ML-7) than the control broiler group. Broilers fed with basal diet supplemented with the mutant L.
paracasei ML-7 strain showed increased body weight and food intake, compared to broilers fed with the basal diet with

or without the parent L. paracasei LS-2 strain.
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M B
TS B EZRE Rk (lactic acidyS AYatsk= viE|E]
olZA AAoT SAE, SF AL 5L Y5 sl= HE 2
F5 Alxsker gl AREM Abgte] HHE A9 Aol o
Fe 7o m 77l 78k Ziii GHA UTE FAF ok

}o

=

e 54
o 1\]—
I

o

M= 7152 it O fakte] Aatold Akt

B ‘E&Eﬂﬂgﬂ drkke 5 thdd deE
ol &HIL AUTH1,2). FAb Eoplld ZAE doTls Wad A

=2 drde, o H}, félﬂit% 1 %01] et AdggAE 2

ke A7EITE Do G4), B ikt WW

23t 5o 71k 715l 04% %}

date] S AAskaL, dEne] &

L= 7159 A BHeE AR
A Bopell A fatze] Warde

H}Olo‘ﬂ—éﬂ o e

o =

\_

r°*‘
| oﬁ,
o —10
lo o

:.\':ﬁ

o

I

ﬂ(s 6).
& gl
Aakerl 3

kel A
o} 98 o
/\]—& k] o]

5
)
=

=
s}

*Corresponding author: Jong-Kwon Han, Research and Develop-
ment Center, Milae Resources ML, Seoul 138-050, Korea

Tel. 82-2-2203-7397

Fax. 82-2-2203-7398

E-mail. jkhan@milaeml.com

Received October 2, 2013; revised January 17, 2014;

accepted January 21,2014

148

A 3 7d Z(anaerobic glycolysis)e] ZF =24 UAMY 7]
o] 9E HF AHE(dead-end waste product)E YA FARE F
<o Riko] gao] x-S Fake] Al 9L stk A
#7F BAE S ATHT).

Ao HALL A
A5 =24 D-form =&
A3 ok AT IEE
T 5 NS 98 2 WA
To|t},

2 AFNXE 7= Gl ikt B3 771
TS AN HEAT AL s HAHoE Bk gk A
o3k QIFHolE Fated 2t Aol F7HE fAkdt ®lolF
A &Fslal, S (broilen)E LR sl AMYAIES B3t 77
b Agol F7HE fakt WHolFTt 7S] Ak STk mx
BEFE Bz sielnh

N

a4 l—Ev—Z}(bio-degradable polymer)2]
rm2] A&l o3| j_il,:j
To] ZAg Aitsle w52 739l
sk A= 3] ?Je 4

1=
9]
L-fo

K
A X
%m_e
© o]
= T

A
pui

9]

KX
=

L
.

e L
Mg 3F
& Ao ARE w5 AXERE E2E k] Laco-

bacillus paracasei 1825 EAdT2 AMSIAThES 5 718
W% KFCC11490P). ©] ®oll L. paracasei sub. Paracasei ATCC
27216 5} Escherichia coli ATCC 25922 2 Aspergillus fla-
vus ATCC 22546 59| 4F £ s=AEAIAE (Korean Col-
lection for Type Culture, Daejeon, Korea)ollA] £ o} A}-&-3}

ATt

EL_



A2

Mz A A}

A& njofel] ARS8 MRS, LB #]X]= Difco (Difco Labora-
tories, Detroit, MI, USA) A|&S A3 3L, lactic acid, acetic
acid, succinic acids2l X+ A19FS Sigma (St. Louis, MO,

USA) A&FS A3t

QIBHo|F M=}
H 5 Adslr] fJ8] -80°CollA RS9 BHdF L para-
casei LS-25 MRS agarol] 18717}, 87|14 7oA vl 2 &
Azl F, MRS ARl 18A17F wigstATE. ARl ol A
Hjeel #Al9] F== visible spectrophotometers 18517 600nm
oA FF=(0.D, optical density)S ZA3t, 0.1 WFE H,
MRS agar Hix|o] =ate] fAkte] XAREC] 99.9%7t He &
A9 10W UV lamp 30cm AZ|oA 387 A8l E4r0)
£ FEET®). UVE 2ARE & °F 100719 F2UE 22
plate 10785 5, F 1,00071¢] S2UE A&kl Ar kS
f3le] AT 7 plated 7ol FEYUE AEste] pH A
FORRt Py Hx};)r L AREES BAsle] HEAoT § )
o #AE sttt 22 #olFE A wiR|e] v &
80% glyceroloﬂ % H&E &3 3}04 -80°CollA] B3I B
e #FETE Ay W A S revertant YA TE &
010}“0‘4 A=A ksket. AT, UREAR] AHistelA] Ho]
A&H o R ARSI 9L, stock HFRTE TR Y
°o% AlZshe Aol wet 2 ?i"?“ﬂ’ﬁluz- gk HolFE Al ¥ 9]
Z ABEA] 2L ARSI

71 dd 371 HolF 232|d

MRS agar HjA|oM 12t A¥E @FS258 F7)4t *gjd
o] Z74% Wo|F2 ~38Ysl7] I3 methyl red AAFS A
faloinh AEE Z2USLS 27 o 2AE AR sl methyl
red ZIA1<ko] 10 ppmo] 7t B MRS agaroll 7HEA HEFE5 0
o, AEHUAS 22Y FH 2] F2 Mow wer) W
e 752 AEE ).

pH Xzt HiX|ollMe] Ho|F A

AEE #FEo] pHAZE viRleA 8] A7 dS Eelstr] Sl
lactic acidE ©]&3t] pHE 5%E 3.57F4 W& MRS agar Bl
£ o] &3ttt AARA] MY A A7 MRS AR ol A
galdon, 44 H=E spectrophotometer] €3 600 nmolA]
3= 2 serial dilutionoll 9]t A4 =4S WHAIIAT

Lo 1
N

718 ddE £

ZAS ws A S 10,000 pmeE 1087 AR & 5
e 10mLS FH3te] filter papero] 12HgF -, 0.45 pm mem-
brane filter (Agela Technologies Inc., Wilmington, DE, USA)=

Y st AR T 713 3% 242 HPLC (Waters
Co., Milford, MA, USA)Z #4352, ODS column (Reversed-
phase C18 column, Prevail Organic Acid, 4.6x150nm, 3 pm,
Alltech Co., Lexington, KY, USA)S A}&3}t} olgdoz
0.25 mM phosphate bufferS AF8-3F] 1 mL/min®] f<& Z710l|A]
EAS AAEIRA, 210 mollA FFEE S TH10).

FAZe| WalY 148 Tolo| WH X Ft
BE @R T BANE AQ A9 eI, 4
240 WFHALOR, E colits 37°C, &

Sk Wol 79 87 AlR B 149

Table 1. Strains used in the study

Source Number
Lactobacillus paracasei 1.S-2 Patent strain  KFCC11490P
Lactobaci'llus paracase subsp. ATCC 27216
Paracasei
Escherichia coli ATCC 25922
Aspergillus flavus ATCC 22546

Table 2. Composition and nutritional values of chicken broilers
diet

ntrol +
ftem Control Lacc(t)olzaocillus
Ingredient Content (%)
Corn 524 52.1
‘Wheat powder 5 5
Fish meal (55%) 2 2
Poultry by products 2 2
Soybean meal (46%) 23.6 23.6
Fullfat soybean (Extruded) 5 5
Limestone 1.33 1.33
Salt 0.24 0.24
Glucose 1 1
Dicalcium phosphate 1 1
Tallow 4.9 49
Vitamin, Mineral premix" 0.15 0.15
Lysine-HCI (50%) 0.45 0.45
DL-Methionine (81%) 0.31 0.31
Threonine 0.07 0.07
Cholin-HCI 0.05 0.05
Maduramycine 0.05 0.05
Yeast culture 0.2 0.2
Lactobacillus 0 0.3
Calculated Value
Protein 20.19 20.19
Crude fat 8.59 8.59
Calcium 0.92 0.92
Phosphorus 0.32 0.32
Lys 1.35 1.35
Met+Cys 0.91 0.91

YVitamin contains followings in 1kg : vit A, 10,0001U; vit D3, 5,000
IU; vit E, 20 1U; vit K3, 3mg; vit B2, 6mg; vit B, 6.3mg; vit B12,
0.016mg; niacin, 50mg; Ca-pantothenate, 13mg; Folic acid, 13mg; Cu,
Smg; Mn, 110mg; Zn, 100mg; Se, 0.3mg; Fe, 40mg; Co, Smg
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Fig. 1. Growth curves of Lactobacillus paracasei and its
screening strain and mutant. Lactobacillus sp. were cultured in
MRS medium at 37°C under, anaerobic condition for 48 h.
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Fig. 2. Anti-growth overlay assay with Lactobacillus paracasei LS-2 compared with its UV irradiation mutant Lactobacillus paracasei
ML-7 against the A. flavus (left) and E. coli (right). a) L. paracasei LS-2, b) L. paracasei ML-7.

Table 3. Composition of organic acids in media of L. paracasei
strains

Organic acid ATCC 27216 LS-2 ML-7
Lactic acid (g/L) 0.55 0.61 1.13
Acetic acid (g/L) 0.01 0.02 0.05

Succinic acid (g/L) 0.01 0.01 0.01

Table 4. Effect on body weight, feed intake, feed efficiency of
broiler fed various Lactobacillus by 3weeks

Feed intake Weight gain
Group (@/bird) (g/bird) FCR
Control 0402359  6602£255" 1.42:0.07
Control + a
L paracasei 152030, 550345 6214376 1414010
Control + 964.0+78.8  701.0+38.6® 1.37+0.06

L. paracasei ML-7 0.3%

**Values (MeanSE) within columns no common differ significantly
(p<0.05).
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