(S2-B) _ B5dz 2] w& Lactobacillus9}

Bifidobacteriumds. FF2] REA

2 e g
YEARZAYA, FYATFL

=]

At g AlREHI Sle uBE dFe FU IF BREIVo2RE
Eggol Icj2 ol &HE FFE AY oy S FER Ad-HAAU
Aol A Fa], EE 54 - F3dU B2t el wel
A FF REx AT EF4IA 4% EA4E FAAIF7] AT Y Hrl
£ Aido nxjs AYrtx] AL FX8e u 23 & #45A "Heh
Lactobacillus®} Bifidobacterium WE-FAZ, A 2 74 AE, A
A JUE Y FE dBol del o8EHI Q= nie FoY UYL +F
ojtt, olEF dFE FE UAAUEE ol &3t € UYR FFoAE Hil
ViabilityE 2t BIFAE A ol€3te Fw7t o ©rl wfZol ol& #
Fo] REM2 Rardzt AU #AL ZHA Hcl, Iy u tiE FFol
H] 5} Lactobacillus$®} Bifidobacterium 42 #F+= ujed @ BE XA
o9 Zlchga 3480 HE3sich, oA A E ol ¢ EHIUY 3
83, 8714, pHoll tidt 11zg, RExY 5 S804 U= W
< XA wEoltt :

Lactobacillus$} Bifidobacterium 2] 572 ZAZ"Ho] tslod = 2%
e AFEH SRR Usitt,  olEL2 R FAAX AFF U
Bote FEAERE U2 REF F9 ViabilityE 7| FAH £ U&=
Artx] 2AEES HdEsta dct. gy HAR olF HdE I &3ty
2E gz AAE 7€ wig oych ojRL tiE nBAE #FY
52 ARAAM=E apasiA AT tfg XA S Y3t A FBE U
uFolet ZztArcl.

ok N

1) Type of strain

2) Nutrition and age in culture

3) Suspending medium

4) Conditions of freezing and drying
5) Storage conditions

6) Method of rehydration
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I, Lyophilization process | |
A1z BB S 4 APAA Agste %75 AZ7)9) 57/, A%l wlet 2
24 gebd 4 AAT, ¥ AFUMe) ProcessE Rotsh thest ek,

Culture broth

! _
Adjustment of pH (7.0)

|
Cell harvest by centrifugation

}
Mixing in suspending medium

!
Pouring into ampoules

|
Lyophilization

} Freezing temperature : -40°C

[ Vaccum degree : 0.05 Torr ©|3}

! Drying time : 20 - 24 hrs

| (Shelf %2} Sample 257} X o 71#))
Capping

|

Preservation
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LA 24 98

Lactobacillus®} Bifidobacteriume] F2EL v]Q}HojA WUFALER tia
o] |714kg RBAgste Zo Viabilityls o|& f7latel &lsted AstA Fue @
erh  webq FAARIpAA} St G2 AP wjgAdel 2% 4B &
ol4de] pH RA7F Wasict.  FFol et Wit Xloj AAT M E pH
4.5 o|3loll A= Viability7} F43] "olxcl  CaCO3 L} KHzPO4 & Buffering
agent & F7I7 E&o] HX|R g F2] Viable cell 2} pHe] HF /A=
TRt A7 ol 53] HF g YolA Viabilitys} A vehdes wig
o pHol N E FAAZ F ViabilityZ} 3 A Hojxl& F 97t dloy o] i 23
et el pHE 34 HHAE sl Fd SHAR F ViabilityE IA ¥4l
Jle AARE MR LTH).

3 TAblt 5202 HeA

SAARY FAY Viabilityst BE40] 713 A 4L nXE 2US F
AAZA ASHE Eaujsl SRRz B¥aoth.  Lactobacillussh
Bifidobacterium 52 FZAZAZ0 Yo 2 ALEHE= 7|2 E4lvle Lactose,
Starch 58 B (2.3) ¢} Skim milk (4.5.6) Stk & AFAelNY Az2ZE
Lactose L} Staréh B} Skim milk7} @4 3} oM Lactosed: AN AlR3t=
Z¥ Az 23 uel Y32 ¥ AR7F 0¥ Hyst] oo ule} Alg3te
Zo] Bmstgdct.  Lactose} Starch® E{slo] Algshd 573 Az Fo] it
< Y2sht Skim milk Hrh #& FEE Y HE4o] HojirKTable 1).
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Table 1. ' Survival of freeze—c_iried Lactobacillus. and Bifidobacte_rium

‘strains in basal suspending media

% Survival
Strain NFSM Lactose Starch Lactose 5%
10% 10% 10% + Starch 5%

L. acidophilus 36(12) 18(3) 28(<1) 22(2)
L. bulgaricus 86(24) 76(20) 64(20) 74(16)
L. casei 48(12) 36(16) 37(8) 42(10)
Bi. longum 24(<1 ). 8 <1 <1
Bi. infantis 16(<1) <« <1

<1

()& 47 AL 23 ¥ 42

A 2712 43l SHAAR BIAHZEAME= Na-glutamate, Glycine T olm|:x
AHR (7.8), Adonitol, Glycerol £&] Polyols (9), NaHCOs (10) & tl4=7} B2
ol glch.  # dFAAM HAZRE 7EL2Y Filvfo] o]lF BIAY A
7} A3E AR A3 Table 2 2 Zon 7] FUEA e AzeE

AA zjolF Hr}
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Table 2. Effect of protective substances on the surviyal of

freeze-dried strains

Protective subs- % Survival
Strain -tances added to
NFSM After Freeze- After 4 weeks
dried in R.T.
None » 28 <1
Lactobacillus Na-glutamate 38 11
acidophilus
Adoni tol : 29 <1
- NaHCO3 40 v 26
None - 26 <1
Bifidobacterium Na-glutamate 30 10
longum _
Adoni tol 24 RGN
NaHC03 38 ' 22

olg} T ol Azte AMEEF, MY, TEIR =W Fol AR ti=
7] Wil 4™t - & dFHoAAE i ¥ F3I ARAAM HHA £
Fd B3 Ae] BY HEE HEC] 3t thEH A2 B2 AMRE EduwE 2
tstaict. '
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Modified suspending medium

~ SKkim milk
Lactose
Na-glutamate
Gelatin

NaHCO3

4}71  Modified suspending

12x
5%
1x
1x
6x

mediun®. &  Lactobacillus acidophilus$}

Bifidobacterium longum®] EZAZAZ A¥E 12 e EsA S wje] AEA}

B x| &= Table 32} Ztl.

Table 3. Global result of freeze-drying experiments .using

modified suspending medium,

Lactobaci- Bifidobacte-
Results of experiments 1lus rium longum
acidophilus
Viable count of culture ( x 108/ml) 42 48
Veight of freeze-dried sample from
1000ml culture (g) 24 25
Moisture of sample (%) 4.6 4.8
Viable
After Count 1230 1180
freeze- ( x 108/g)
Survival dried
of % 70 61
sample
Viable
After 4 Count 1008 826
weeks in ( x 108/g)
R.T. :
% . 57(82) 43(70)
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4%@ 2 re B0l 2E Al 9%

SAAZ AF 4% ViabilityE L}E}"H"ii 271 REY of Viability7}
B43] 9olX& F97 wrh ool & Hzbs oA AR ulel Pol FAb
oje] 7, RIAL ¥, BRE 274 (AL BE YD BE) Tl g3t 2A
PR WS 4 ok, 1Y 53 544X F *]i-—‘ 2 ol A %
& Erhe AME& ¢ F AdLdriil). AR ARy £EEFS uedE 243
7l ¥EY 7 FEUZE ol o] RE ’“o*°ﬂ.-'§-4’5]°lt}. TEHY
4-8%ol e A Aol7} Yot 10% o|gold BEo] AA HojAUrh: AMLE
o4 4 el oyt =& %‘al-"—l FHS YL BEET} AZHENN ¢S
Tt FZAAZR ¥ UL ditFeR FAAZX 24 o3ty 3
SERT FUY RAGAMT Suspendlng medium &} A& &3l AA 9 €
4% 7] wj&o] Suspending mediumg Design ul o] HolE Hstx] ¢tod
¢t}

5, Bifidobacterim 38 W7 o] B2

574 A2 FFE Aoy Aalo] o 28 wlol: FYR wiAolA 2 - 3x}
#le] Activation o] Hasirt. Aol g =HEC ¥ uwf wH 7|
BEEY FHIAR 4F & A83H7] Rrle Activation® Aeje] #FF-& WA
@712 BES AL @ Wt ook ojul o] §FE Subculture MWHE AY
Azt Aol & d8E& € 4 AUcrh.  Lactobacillus I3+ dutyel wyel
Agar stab culture U} Fortified skim milkol] gt A|Zt wjgsle] Yata &
1A 3-4 F= #¢ Viability W Ae]d EMo] |25 x|t Bifidobacterium o
F 4FY oluo] Viability7} glojZch. £ dFHeME Ayt i ujz]
oA uwjek3t 47| wrle] Bifidobacterium longum wjorel-S WHE Fortified
skim milk of 20-30% =2 ®ESl] Yane] Yiie] RESIH 2744 |4
4] Viabilitye} deld §4& A 4+ ASS ¢UcrkTable 4).
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Table 4. © The effect of subculture method of the " activity of

Bifidobacterium longum.

Subcul ture Activity* of strain preserved for (days)

method
1 2 3 7 14 28

Agar stab
cul ture 0.4 0.2 0.2 NG** NG NG
Fortified

skim milk 0.8 0.4 0.4 0.2 NG NG
cul ture
New method:
studied 1.2 1.2 1.2 1.2 1.0 0.7

% Acidity of the culture grown in skim milk for 12 hours

*% No growth

wESF A W BFA ggF Aditel  o]&E:  Lactobacillusg}
Bifidobacterium 52 FZAZAZ Wo] sl W Jx] RALE AESIYL)
ol9} AL 2AL A I 54, A AFAY FAAZR A uizl E Ao
E Uehd 4 9o A= AESIA YUxIgt SHAAR F Rehydration
of Y3lAME F& Viabilitys A ¢ € 4 dezm:  (12.13), njg
Rehydration 221& ¥ys| Fx] ¢¢od s,
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