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Abstract

This study was conducted to investigate the effect of cryoprotectants on the storage stability
of Lactobacillus fermentum SK152, which was isolated as a probiotic candidate. Solutions
of 10% glucose, trehalose, dextrin, and skim milk powder were used as cryoprotectants. The
survival rates of L. fermentum SK152 after freeze-drying were 5.6% (dextrin), 2.2% (skim
milk powder), 1.7% (glucose), and 1.5% (trehalose), suggesting that dextrin was most
effective at minimizing the cell death of L. fermentum SK152 by lyophilization. The survival
rates of L. fermentum SK152 stored at 4C ranged from 37% (dextrin)-90% (skim milk
powder) after 8 weeks, while those at 20C ranged from 4% (dextrin-12% (skim milk
powder) after 7 weeks, indicating that skim milk powder was the best at minimizing the
cell death of L. fermentum SK152 during storage, irrespective of storage temperature,
among the cryoprotectants used.
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24 ARPEE =o571% oHAITH9), 1 Bdks 759 S5 2 Aol ot & & 9k
2oz AHA QUtH10]. AR|oNA Eet L. fermentum SK152% B3 Aol dish gt2lS
7L 4 Bt ofe}, tfet AER A tigh AR fAAE BERotal Q7] whelllll], 4k
A 77 =oAL & 4 ok wEbA, & dolMe ARSA A7t L fermentum
SK1529] 5271z 3 4 A7t stell BEE0] vAe IS RABIIA SHGiH.
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1. A

Skim milk powder(BD, USA), glucose(Duksan, Korea), trehalose(ti83}=, Korea), dextrin
hydrate(t133H, Korea) 62 52E A Ao ARESIAT. FARF9] HiE 9I5f Lactobacilli
MRS broth(BD, USA)?} Bacto™ Agar(BD, USA)E AM8stairt.

2. A2 A HYEH

AN BEdt Lactobacillus fermentum SK152(NCBI Accession No.: PRINA318540)%
37ColA 33] Acfulret Fof & Aolo] ARESIGIH. olF B/do] fAIE 455 MRS HAH||of
0.1%(v/v) FZslaL 24417k B2t vioFsldom, 5,000 g, 4CollA 105 B9t FAEE S| dAIS
3gololtt. Bl5g FAIE 0.85%w/v) 2|44l @Elote] AlAgH Sof Aol ARSI

3. SEUx

dxBsle] 345t SK152 FAIS skimmed milk powder, sucrose, trehalose, dextrin
hydrate 10%(w/v) 8ol 27t H7}slal 217 @e6l9ity. —60TA 24417 5<%t 528 Tl
SAAZ7|(EYELA Co., Japan)E AR&31] 0.05 torr 2204 48417t B9 Axet9ih 52A%
3F Fo| AEE ST EHote] EEsfolglon, AA4T) 9 A4=(200)0 EstAA #4717l
2 AEE%)= S5

4. 434 5%

A52 0.85%(w/) AAG0] BEeE o, AHSAPRE A1831o] T4t Al MRS A
Aol welgion], 37CAA 24-48A1KE HeRet Fol BAE colony 48 2451l CFU(colony
forming uni)® EASIGCh AR 5 2/ AEEL theat gol ASIAHIOL

RZEE(%) = TAAZ T A9 CFUZ/EZ4A% A X892 CFUZx 100

1. S2E HEo| N34 vl

L. fermentum SK1529] 527120 ot Bt o] SEESAL n|Als T AR 9
3 @ gF(glucose), °FFHtrehalose), TFdFHdextrin hydrate) ¥ skim milk powder 10% &
Ay} SK152 #AE 242 FERE 9o 5 A7%0I90H. 524725 39 22 vt dut, 247t
5.6%(dextrin), 2.2%(skim milk powder), 1.7%(glucose), 1.5%(trehalose) 24, dextring &
7t 749-9] BEEo] 7P =A Ueldti(Table 1, Fig. 1). Kang S{101°1 2Js1¥, L. fermentum
MG901 #5E5 52AZXE 399 HZEL 22%C]1 2™, skim milk powder 7100 oJs] BEE
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Table 1. Effects of cryoprotectants on the cell viability of freeze-dried L. fermentum SK152

Before F/D (CFU) After F/D (CFU) Survival rate (%)
Dextrin 2.0x10'° 1.1x10° 5.6
Skim milk 2.0x10'° 4.7x108 2.2
Glucose 2.0x10" 3.5x108 1.7
Trehalose 2.0x10" 3.0x108 1.5

FID, freeze-drying; CFU, colony-forming unit.

Cell viability of before/after freeze-drying
1.0E+12

1.0E+09 -

1.0E+06 -

Viability(CFU)

1.0E+03 -

1.0E+00
m Before F/D  m Skim milk Glucose M Trehalose H Dextrin
powder

Fig. 1. Cell viability of L. fermentum SK152 after freeze-drying. F/D, freeze-drying; CFU, colony-
forming unit.

o] 28] oA} ZTVSIAY. Lactobacillus salivarius W132] 3%, 52ARSAC] 5 4 FHo| =
AJ2E0] 0.01%°014 59.5%°1 C|=27|7HA] wje- & Zpol& YR CH, skim milk powder@t
sucrose ¥ sodium glutamate®] 23] 7F 2 AJEES UYEYATH12]. Semyonov 51131
Lactobacillus paracasers SAAZS 790 trehalose %=} maltodextrin HAF0] WHZ2E
S &34 951tk Busigict $HH, Rathnayakall4l: LZactobacillus & SAMHS S4A%
2 o trehalose®} sucrose®] H7F7F AxAo]glont, A= 7tof §-214Ql 2lo]7} ikl B gk
v} It o] Qof|&, skim milk powder®} sucrose”} RARFS] AZ2S QPYSIAIZ O 2 AL
AR WA]EE 4 Qlokal HarE B Qlom([15], trehalose”} FANFY] SAAZO| AAQl HoA=
Hag v QIeH16,17]. ol o] 7]&9] AtAH|ol ¥IFoE W, 22 Lactobacillus <014t
ol EoIE2E strain®] wh ARPYA0l HXE SEAESAY St AR tE 4= 9l& AR
=90t

2. ME2EEH WEEO| M3}

F27XS L. fermentum SK1525F $H4C) D A=220T)0l 7-85%F A slwA S2E A9
TFOl T2 BEES 2RI 4T Bt A, 52E A9 S50l Adatgle] A71tte] dojA:
YEEO] A8 Fachke S U A 8F 39 BEEL 37%(dextrin)-90%(skim
milk powder)oll °|23 .21 skim milk powder A7) 7FE =& HZES JefQicKTable
2, Fig. 2). T4, 20T H3 Alol= S2ESA9] SRl Adaigle] A717tel Aojdss 4T
H|oto] ABEgo| F4s| ok AT Ut A% 73 39 BEEL 4%(dextrin)-
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Table 2. Effects of cryoprotectants on the cell viability (CFU/g) of freeze-dried L. fermentum SK152
during storage at 4T

Survival rate after

Week 0 2 4 6 8 8 weeks (%)
Skim milk 1.3%108 1.0x108 8.7x10" 1.1x108 1.2x10° 90.0
Trehalose 8.7x10" 1.0x108 1.2x10° 9.3x10" 1.1x10° 84.6
Glucose 1.0x108 1.0x10° 6.2x107 5.8x10" 5.0x10" 50.0
Dextrin 3.2x10% 1.3%108 8.3x107 1.1x108 1.1x10° 37.0

L. furmentum SK152 4°C A L. furmentum SK152 20°C 8

1.0E+10

1.0E+09

X

CFU/g

1.0E+07

*
1.0E+08 #====

: }E : A e e ® Glucose
\F\}\é\ﬂ Trehalose

+ Skim milk

i

Dextrin

1.0E410

1.0E+09

1.0E+07

+ Skim milk
= Glucose
Trehzlose

Dextrin

1.0E+06 1.0E4+06
0 week 2 week 4 week 6 week 8 week O0week 1 week 3 week 5week 7 week

Fig. 2. Changes in the cell viability of freeze-dried L. fermentum SK152 during storage at 4T (A)
and 20T (B), respectively.

12%(skim milk powder)ol] o]2% 2, o]% 714 =2 P2ES Vel 52X SAE= skim milk
powdero|tHTable 3, Fig. 2).

Kang 511019 2J5}4, skim milk powderE H¥7lotal §AAZRS L. fermentum MG901&
40ToA 4537F BHE19S A0 AZEL 1.1%0) EF195.0H, ST H7tof 95) 5.1% 4
07 &7l M, I acidophilus ATCC 49625 SAAZSI0] 5T = 28Tl A&
< o= Bt AV jElsigl o, 40Tl A6leiE 7B-9olks 85 & ABEEC] 1% Ols7HA|
AA5HITH18]. Reddy 511912 Al S72] fAFs S27E3 ol ARM/3E vlwsigl=d],
o] Wt Zol= UAUANE maltodextrin®] FEES =ol=dl 7FY BTl St
Lactobacillus salivarius subsp. salivarius UCC 5009 7%, 52A%sto] —85Co4 4947t
RS o] AJZEL trehalose 34%, skim milk powder 22.4%, sucrose 13%ZA], trehalose
7} 7WS 945819201, Zactobacillus rhamnosus 2 Lactobacillus casei w5+ skim milk
powder®} trehaloseE H7F6I%E tiol] 78 S8t /43S YERASITH21]. o]joll, & oz
g AMEER= Lactobacillus rhamnosus GG 2] 7390l = o1d+F FollA trehalose?t A4t
B FAll 7P =gt A UrERSITH22L.

i)

Table 3. Effects of cryoprotectants on the cell viability (CFU/g) of freeze-dried L. fermentum SK152
during storage at 20T

Survival rate after

week 0 1 3 5 7 7 weeks (%)
Skim milk ~ 1.3x10° 1.7x108 7.3x107 2.0x107 1.7x10 12.5
Trehalose  8.7x107 7.3x10’ 3.0x107 2.0x107 1.0x107 11.5
Glucose 1.0x108 1.0x10° 4.3x10’ 2.7x107 9.0x10° 9.0
Dextrin 3.2x108 1.7x10° 6.0x107 1.3%107 1.3x10’ 42
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A7 Aokl stlcH25].

o|AF} Zo] o] AHQ] ATAH Ol H|Fo] B W, Larobacillus £ ARl HAF SR skim
milk powder®} trehalose”} 943t A&FS UeRiglon, & AFATOIM T FARE 39S Yet
Holeh 18y, 52A%R 39 YEES o5 EolARIbt T s2ESA9] SFol et EEkA)Y]
TEel[11,18,206], AM&ok= ool whe} 4] 54A% 27 9 SEESAIE Meok= Ao] Hig
A5t o7 AEEQlch

2o
L. fermentum SK1529] 5Z27%0] 23t B Aaol| 3AESA} vl JFE FABH| 9
3, FAZ dextrin, skim milk powder, glucose, trehalose 10% &0l Z1Z FERE Fof] =244
Zolt. B AAR o] AEEL 717} 5.6%(dextrin), 2.2%(skim milk powder), 1.7%(glucose),
1.5%(trehalose)ZA], dextring 7Rt 490 &gl 7P =4 Ussth 521%% L
fermentum SK1525 $4(4T) 2 4-220T)0l 7-857 AgotuiA S2ESA Q] ol &
REES 2ARE 23 4T B3 Aofl= 52ESA9] 570l AdHglo] A7Iito] dojA: J=E
o] AAjs] Aok AFE UERITE A% 8F F9] HBEEL 37%(dextrin)-90%(skim milk
powder)°l] °]2% 9™, skim milk powder A7 7F =2 FEES LERQIL). 3, 20T
B Aolle 5AESA| SRl Aol A71%te] ZAojdeE 4T vlste] FEEo| F247]
Asks A%S YEMITE A% 75 59] AZEL 4%(dextrin)-12%(skim milk powder)e] ©]
230 ofF 7P =2 AEEE Uil $Z2E3A= skim milk powder©]9itt.
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