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This study was conducted to develop an economical optimum medium composition for the mass pro-
duction of Lactobacillus plantarum and Lactobacillus reuters, livestock probiotics. Medium ingredient fac-
tors were selected on the basis of MRS broth composition, and the 15 ingredient variables were as
follows: sucrose, glucose, molasses, yeast extract, corn steep liquor, soy peptone, dipotassium phos-
phate, manganese chloride, magnesium chloride, tween 80, sodium chloride, sodium acetate, ammo-
nium citrate, sodium sulphate, and ferrous sulphate. The Plackett Burman design, consisting of 20
runs, was employed for the analysis of ingredient effects on cell growth of L plantarumand L. reuteri
As a result, sucrose, glucose, molasses, yeast extract, corn steep liquor, soy peptone, sodium acetate,
and ammonium citrate positively influenced the growth of L. plantarum Additionally, yeast extract,
soy peptone, KoPHO,, and tween 80 positively influenced the growth of L reuteri. Positive effects were
found from sucrose, yeast extract, and soy peptone in the integrated analysis of the effects of both
L. plantarum and L reuteri. Finally, effective medium components for both strains were found as fol-
lows: sucrose (20.0 g/1), glucose (5.0 g/1), soy peptone (11.0 g/I), yeast extract (5.0 g/l), KoHPO, (0.2
g/1), CHsCOONa (2 g/1), and MgCl, (0.02 g/1).

Key words : Screening effective medium, L plantarum L. reuteri statistical method, Plackett-Burman
design
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Table 1. Used variables and their levels

] Levels

Variables Tow (1) High (+1)

X, Sucrose 1.0 10.0

X, Glucose 1.0 10.0

X5, Molasses 1.0 10.0

X, Yeast extract 1.0 10.0

X5, Corn steep liquor 1.0 10.0

X Soy peptone 1.0 10.0

X7 KoHPOy 0.5 5.0

X MnCl, 0.05 0.5

Xg MgCl 0.05 0.5

X5 Tween 80 0.1 1.0

X7, NaCl 0.5 5.0

X713 Sodium acetate 0.5 5.0

X73 Amminium citrate 0.2 2.0

X4 Sodium sulphate 0.2 20

Xi5 FeSOy 0.005 0.05
2 E5 MINITAB (version 14, USA) ZZ 138 A8} ST}
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Table 2. Configuration of 20 runs Plackett-Burman design and their responses and sum of standardized response

Variables

T
Responses

Runs

Xi X2 X5 Xo X5 Xoo Xo Xg X

/\/]0 X]] /\/]2 X73 /\/]4 X75 Lp Lr SSZ

1 -1 1 1 -1 -1 -1 -1 1
1 1 -1 1 1 -1 -1 -1 -1
-1 1 1 -1 1 1 -1 -1 -1
-1 -1 1 1 -1 1 1 -1 -1
1 -1 1 1 -1
1 1 -1 -1 1 1 -1 1 1
1 1 1 -1 -1 1 1 -1 1
1 1 1 1 -1 -1 1 1 -1
-1 1 1 1 1 -1 -1 1 1
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_
N = o
1
[ =
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=
1
_
— =
_ =
[N
1
_ =
LI |
[EENSEY
1
_ =

-1 1 1 1 1 -1

1 -1 1 1 1 1
-1 1 -1 1 1 1

1 -1 1 -1 1 1
-1 1 -1 1 -1 1
-1 -1 1 -1 1 -1
-1 -1 -1 1 -1 1
-1 -1 -1 -1 1 -1
20 -1 -1 -1 -1 -1 -1 -1 -1 -1

g
oo Qo Tl W
1 LI R . |
L L P LI L
L L LY

LI IR . | 1
o

-1 1 -1 1 1 1 313 188 1.09
1 -1 1 -1 1 1 290 192 1.05
-1 1 -1 1 -1 1 288 173 0.99
-1 -1 1 -1 1 -1 220 273 1.15
-1 -1 -1 1 -1 1 297 219 115
-1 -1 -1 -1 1 -1 230 1.72 0.86
1 -1 -1 -1 -1 1 250 249 1.14
1 1 -1 -1 -1 -1 277 236 1.16
-1 1 1 -1 -1 -1 3.04 215 1.15
1 -1 1 1 -1 -1 417 255 151
1 1 -1 1 1 -1 316 333 1.53
-1 1 1 -1 1 1 321 178 1.07
-1 -1 1 1 -1 1 321 221 1.20
1 -1 -1 1 1 -1 165 144 0.64
1 1 -1 -1 1 1 1.63 259 0.99
1 1 1 -1 -1 1 1.06  1.58 0.56
1 1 1 1 -1 -1 272 205 1.05
-1 1 1 1 1 -1 190 1.28 0.65
1 -1 1 1 1 1 212 126 0.69
-1 -1 -1 -1 -1 -1 078 112 0.36

'Responses were cell turbidity from Lactobacillus plantarum (Lp) and Lactobacillus reuteri (Lr) and the turbidity was measured

spectrophotometrically at 600 nm.
’55 means sum of standardized responses of Lp and Lr.

Table 3. Analysis of variance for cell growth of L plantarum and L reuferi and their sum of standardized responses

Degree of

Sum of Mean of

Responses Sources F value P value
freedom square square

Main effect 15 12.31 0.82 8.16 0.028
L. plantarum Residual error 4 0.40 0.10

Total 19 12.71

Main effect 15 5.58 0.37 3.83 0.102
L reuteri Residual error 4 0.39 0.09

Total 19 5.97
Sum of Main effect 15 1.62 0.11 749 0.031
standardized Residual error 4 0.06 0.01
responses Total 19 1.68
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Fig. 2. Main effect plots for variables on cell growth of
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each effect was standardized by standard normal
distribution.
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Table 4. Comparison of cell growth efficiency

Medium L plantarum L reuteri
Viable cell count, logl0 (CFU/ml)
Optimized medium 9.69° 8.82°
Commercial medium 9.54° 917°
MRS medium 949" 9.31°
SEM 0.005 0.002

'Different superscripts in same column mean significantly

difference (p<0.05)
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Table 5. Cost of optimized medium'

Cost, g/l for

Medium KRW/ kg use KRW/1
Optimized medium

1) Sucrose 5,000 20 100
2) glucose 5,000 5 25
3) soy peptone 50,000 11 550
4) yeast extract 50,000 5 250
5) K;HPOy 5,000 0.2 1

6) CH;COONa 5,000 2 10
7) MgCl 5,000 0.02 0.1
Total 936.1

'Cost for purchase of individual medium ingredients was
calculated approximately.
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X2 BN uMiE 0|88t Laciobacilus plantarumt  Lactobacilus  reuter®l RE&  HHX| ME
ol %MH
us2! xauf Ags ol - BHY' - AN - xR A 2old' - Hojg? - 24’
257
(FHZ2ag, Bty e384, AT FEY-4AT)

B AFE 7158 ATAZA o] &40 $48 Lactobadllus plantaruni} Lactobacillus reuteri®] U] A HE 9
BAH HA MA2E =37 st FHAANG F EF ME AT AT 8IS FAd WA
2 ¢ MRS brothE 7|F2.2 314, sucrose, glucose, molasses, yeast extract, corn steep liquor, soy peptone,
dipotassium phosphate, manganese chloride, magnesium Chlorlde, tween 80, sodium chloride, sodium acetate,
ammonium citrate, sodium sulphate % ferrous sulphate 5 % 157148 g3 dth. 4 WA EEC] &4 d#FE
o NEARG WA= Q1EAE 20719 AP 02 FAE Plackett-Burman design "5 o83l 48t
O AR L plantarum®] 437 3L X sucrose, glucose, molasses, yeast extract, corn steep liquor, soy pep-
tone, sodium acetate, ammonium citrate 5°] F3A < EF(positive effect)E YEMN AT L reuteri®] 75,
yeast extract, soy peptone, Ko:PHOj, tween 800 4] =E7He] AA7E & 344 a3/} eyt + 7k &5
oA dojzl EEstE /A a9 F 98 A3 A3, sucrose, yeast extract, soy peptoned A 578 2 <l
a7 detstth HEH 02 L plantarun®} L reuteri T 05 FFH0E ALY § e FE WA JEER
sucrose (20.0 g/l), glucose (5.0 g/l), soy peptone (11.0 g/l), yeast extract (5.0 g/l), KoHPOy (0.2 g/l),
CH3COONa (2 g/1) ¥ MgCl (0.02 g/1)& A= 5%

581



