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Abstract: Whey based medium was optimized for the
production of viable Lactobacillus crispatus KLB 46 isolated
from the vagina of Korean women. Among the various nitrogen
sources such as yeast extract, beef extract, and proteose peptone
no. 3 supplemented to whey, beef extract showed the highest
viable cell production. The addition of Tween 80 to the whey
based medium increased viable cell concentration. As beef
extract supplementation is not economically attractive, corn
steep liquor was added as a supplementary nitrogen sources.
When corn steep liquor was supplied with beef extract with
the ratio 5 : 1, the viable cell count was 3.11x 10° CFU/mL.
Also, the addition of mineral salts containing sodium acetate
(5 g/L), potassium phosphate dibasic (2 g/L), magnesium
sulfate (0.1 g/L) and manganese sulfate (0.05 g/L) to the whey
medium increased viable cell count further (5.00x 10’ CFU/mL).
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she 2AS Akt [1,2]. A Uielld Al s
O 71= Gardnerella vaginalis‘} TV @714 v|A=
219 Lactobacillus 978 155 A=Al $t} [1,3].
Lactobacilluss 738 %22 3|&s= 2> A Y
Mg AEE dov)e Fallds AlASH] wdel
A 55 $I8lo] SQslt) [4,5]. A R A Ul A A5
S 315317 918l] o328 57-2] non-prescription AlE-2 o8-
Sk <= Qlom AlfE = AF O 2= Lactobacilluse E3S)
= FA1% (yogurt, acidophilus milk)©]Y} Lactobacillus
ah¢-r 9} AA Aol vk [2]. Al AdS ARl
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Cheese wheyi= A5 A4t AlellA] Arks]= FrkEol
™ 4.5% 37} 0.8% WA, 12|51 v|Eke] F71ET) vEt
WS skl QT [6]. o1E] ARl 2J8e] cheese whey
7} F8=o] Ql= viK|E o831 Lactobacillus®l) 23t Z1ak
dkgof tist A7 =T [7,8]. £ ATRollA= cheese
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O] T % 5%, Tween 80 2 77]=0] QJaks 13Tt

i

]

o2 it = rlo

Y

e

2. 45 23y

2.1. Strain, medium and culture condition
2 AFref|M= AoX 22l% Lactobacillus crispatus KLB
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465 AREEISITE [4]. T 10% glycerol 2o e &
deep freezer (-70C)el] HESIAATE. Cell:= MRS #lI#] (Difco

Lab., US.A)ZS o]-&5}o] 37°CollA] 12417 591 vijokslSict.

2.2. Aerobic and anaerobic cultures

71 9 A7V =1 flsle] foam 2719} rubber E2171
& ©]83}] incubator®l|X] shaking (200 rpm) ! static WI%F
< SISt} 2%+ 37 Collx] 241K 2F 250 mL Erlenmeyer
flaskel MRS HI|#] 50 mLS ¥ s3It

2.3. Whey-based medium

4728 % cheese whey (Sigma Chemical Co.; 65% lactose,
11% protein)®l| £ 410 F3EE7F 5%7F = =5 cheese
whey S A77d5to] AREsISITE Ao Sl e JF
S 17 9]} proteose peptone no. 3, beef extract, yeast
extracts, corn steep liquor (CSL)E 712} H]3}0 cheese
whey HiAol| Z7Fsit. thE viA] FALER wE £
3] cheese whey HIX]el| 347}t 3 85% (v/v) phosphoric
acid®} 50% (v/v) NHOH S48 o] g3lo] pHE 552 %
Asto] AMESISIYE 1% (vv) L. crispatus KLB 46-8 HlIA]]|
HAESH 5 37CA wjeFstar At S84 5E 30417
B SsI3ITh

2.4. Analytical methods

At S 3]45k0] MRS platellA] spot-counting
method [9]& ©]-&3lo] S35t vlleFel 2] optical density
= spectrophotometer (UV-1601, Shimadzu, Japan)S A&
5to] 600 nm2] IHgell A SAskqlek. kel e] pHE pH
meter (MP220, Mettler Toledo, Switzerland)= =7d 33Tt
Cheese whey HlIX]] THlalS Heks7] 18197 Protein assay
kit (BioRad Laboratories, Hercules, U.S.A.)S AM-3IAT}

3.8% 94 %

3.1. Aerobic and anaerobic cultures

L. crispatus KLB 46°] *378-& foam plug 2} rubber plugs
ol gsto] F7] ¥ Fr|xAdstelA 22 st
L. crispatus KLB 465 57]3%71°l14] shaking incubator®]]
A werstl S wl A= 15A17F Fof| A A4S
o} (Fig. 1). Static BJF 27 A] L. crispatus KLB 46°]
At SV BB 71wkt Adaglo] A A1E
Qe ol At wiodAlA 15417 5 1.58 x 10 CFU/mL
o] o, wepa] o] B AHS F7)A static 227104
A3

3.2. Effect of nitrogen source

Az 0 Fele] cheese wheyE A735E 5 S74E w9
A F% 8.18 mg/mL ©|$A|T autoclave ©]F- WA FE

+ 2.12 mg/mLo|3th. Fig. 201l Aol Wk L. crispatus
At ks el 29l vt wikel o) 7

b =2 ATSE beef extract7} AAY 0T ALEEH S
] A5tk Beef extract®] 557120 g/l & o, A5
1.59 x 10° CFU/mL®]3It}. Beef extract®] 557} 20 g/L
oldel w], 5= beef extract "ol HISH A F7F
kA= okt

1010

10°}

108}

Viable cell count (CFU/mL)

3 6 9 12 15 18 21 24
Time (h)

(-e- foam plugs at shaking condition, - A- foam plug at static

condition, -o- rubber plugs at shaking condition, - A - rubber plug

at static condition)

Fig. 1. Aerobic and anaerobic culture conditions of L. crispatus
KLB 46.
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(m: proteose peptone No. 3, =: beef extract, m: yeast extract)

Fig. 2. Effects of various nitrogen sources on viable cell production
of L. crispatus KLB 46.

3.3. Effect of Tween 80

Tween 80 Lactobacilli] 7370l &2 Jg-S = <z}
Z <424 It} [10]. Cheese whey BIA|olA] At<rol] sk
Tween 802] J&-= &GS Table 10 el thgh
Tween 802] 3 F2sI3Ith. Whey iAol Tween 80
A7k sk 47t 7.7 FFHEE Dol AT
£ 1.5x10° CFU/mL®E MRS Hix|olx] wiekals w) o2& &=
Q= Aol fAket olgint.
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Table 1. Effect of Tween 80 concentration on the growth of L.
crispatus KLB 46 in a whey-based medium

Viable cell number (CFU/mL)

Tween 80 concentration (%)

0 1.6 x 10°
0.05 1.0 x 10°
0.1 1.2 % 10°
0.15 1.2 % 10°
0.2 1.1 x10°
0.25 8.7 x 10°

Table 2. Effect of addition of CSL and beef extract on the viable
cell production

BE/CSL (g/L) CFU/mL ODeoo Final pH

10/20 1.4 x10° 7.1 3.89
10/30 1.9 x 10° 7.6 3.92
10/40 2.4 x10° 7.7 3.95
10/50 3.1%10° 7.9 3.97
10/60 3.0 x 10° 8.3 4.00
20/0 13x10° 48 3.96
20/10 1.4 x10° 6.7 3.92
20/20 1.7 x10° 7.5 3.93
20/30 2.1x10° 7.8 3.96
20/40 22 x10° 8.0 3.99

BE: Beef extract.

CSL: Corn steep liquor.

&l

S 10’}

&

S

=

=

o

o

3

(@]

2

g 10t

=

10 20 30 40 50
Concentration (g/L)

(m: with Tween 80, o: without Tween 80)

Fig. 3. Effect of beef extract on viable cell production of L. crispatus
KLB 46.

3.4. Use of CSL as nitrogen source

Whey HIA]el] 20 g/L beef extract®} 0.1% (w/v) Tween 80
= 7RIS W & L. crispatus KLB 46 375771 4o
Ao}, 19 LactobacillusE o2 AAksE7] YaliA 1
7} beef extracti= A Wa G2 H]E-& A7 =T
TGS vtk mebA i Aol HAYeEA CSL
= whey HlRlol] ARESISILE. CSLE= 714 0] #pA]9k H]El,
opu| Ak, mlu|E ) A W RIS ek A
Q1 24t} Whey HIA|ell CSL2] %71 100 g/L &
L. crispatus KLB 462] Htl] 8= ©F 1.04x10° CFU/mL

o]
HjkA] E5to] ofedgo] ISt} wEbA] beef extractL} CSL
£ 717} ARgel| Hoks E3tete] ARgshe Alo] aufzo]
t}. Table 29]] CSLE} beef extract] &3} v] Sl WS Ao
FE 423k} Beef extract®} CSLE 1:5% E35}0
whey HlAoll H7}Fet91-S ol A7} beef extractRF AFE-
3191wk ok 26 (3.11x10° CFU/mL) ¥ Qlc}.
OD %k CSLel| 2230 Q= 4 ulitef] gkt k3 o
= 7 e FHF pHell= & #kol7F IRt

AT 2Eu 32 CSL =X wix] ] A=7} 2ot

3.5. Effect of trace element

nEd AT iR 2 TR X O] QIR AT Al
3 7ol Qlojx] FAlolth MRS HiA] o] AREE= w|E
HA4E H7lshaA A5 573 AY}, ammonium citrate
2 glL)E A2]3} sodium sulfate acetate (5 g/L), potassium
phosphate dibasic (2 g/L), magnesium sulfate (0.1 g/L),
manganese (0.05 g/L)7} 37} E9ke 7350l A<= 5.00 x
10° CFU/MLE "3 27 EehE%] oke- ujx) o] Ao
4.47 x 10’ CFU/mL ¥r} ¥9kom MRS IR} 3.30) 3=
= AAE 9 Al

4. 2E
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A7 4= Th Wheys= COD7} 2ot Hziglo] wizd 7
T el S wHH|RE 7 AFelA] dojl AiE
0]83}q Lactobacillus crispatus KLB 46 ~372] th=F Ak
S 93t x| = o] 87} st
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