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Selection and Stability of Cryoprotectants for Enterococcus faecium during Freeze-Drying

PENG Hong-ni*, LIANG Li*>, CHEN Xi-guang'
(1. College of Marine Life Science, Ocean University of China, Qingdao 266003, China;
2. R&D Center, Qingdao KDN Biotech Co. Ltd., Qingdao 266101, China)

Abstract: Enterococcus faecium is one strain of normal microflora of human and animal intestinal tracts. The bacterial
colony has regulative function to intestines. The application of Enterococcus faecium in probiotics is highly limited due to
the number of vial bacteria and storage stability. In this study, the optimal cryoprotectant formula for Enterococcus faecium
was explored using orthogonal array design and storage stability was tested at 4 'C and 37 “C. The optimal cryoprotectant
formula was composed of 5 g/100 mL skim milk, 1 g/100 mL sucrose and 5 g/100 mL maltodextrin. The survival rate
of Enterococcus faecium using this optimal formula in sealed aluminum foil bag with temperature of 37 C and relative

humidity of 75% was up to 97.90% after the storage for 4 weeks.
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Fig.1  Effect of cryoprotectant type on survival rate of lyophilized

E. faecium
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Fig.2  Effect of cryoprotectant type on storage stability of E. faecium at
37 C (75% RH)
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Table1 Effect of complex cryoprotectant on survival rate of
lyophilized E. faecium
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Fig.3  Stability of lyophilized E. faecium during storage at 4 'C
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Fig.4  Stability of lyophilized E. faecium during storage at 37 'C (RH 75%)

Bl 452 R W BR B R T i 237 C(RH 75%) 51 1
AETB4 5 s DL, A7 TBCRT2 I, 15 A A (R FL
1g/100mL. JEFE1g/100mL. 22 2E 8K 102/100mL) {7 3%
KOLPFCER50%, 45445 (WNEFLSe/100mL . FEHE
12/100mL. 7 2815 52/100mL) B AT W G (1175 2R [
45, V5G4 S A RS %50 0 5238.4%
F197.9% (44 S50 W1 4y I 2 IS AF b 4735 %652 2h 100%)

£ 34 CHI37TC(RH 75%) M A7fa e L, nlkniR
TR FIE T, 45AGREHET1I9AE . At
Farp, JRfEFL & RAm 4L S BRI T, W RE 2 e 3L
[ 53 T LA BE G i Pz 5 40 R T AW A 9 I A1 1A AH
YER, TERMASN B I, AT B 7E A7 2o 7 b 4
PRSP 3405 o 17 22 2 RS A 40 M it 7K B AN R 78 40 4K
Gy F, PTUAVS AL, 4 B 4 55 245 44 0 D RE 1) 5o 4P EAS
W REFL & B A S 4G, AEI A7 R b R R A
INEEN

3 & #®

FR i B 1A O T I R R O AT SR DR A AR R G
2 0GR ER AL B IR T R R, A
SIS AR FL . MR AR AL S, e i
WARSFIBCTT > 132 e 5 A IR FL5g/100mL ., JE

S

i1g/100mL. # ZEMIKE52/100mL, AR 741 & 6] B
¥ BR VR AV VR T AR T T A e e 3 A 3 ) R
TER, e R )5 BAAAA TS L 5183.1%; AR {4
BERAE, {E37°C(RH 75%) 4 T 74 GRS R N
97.9% (F5 S AT 4e I 3 A S A7 35 2658 T 100%) 0 AR SESS:
G5 T RV B B R T 7 i o R L AR 1 R s B
THE#EZS%.

FiAh s ARSI R I L R R 1R DR Bk R R T
FERTEAC AT N A7 8 JE A7 R a1 100%,  BREREE A
GyrtEismsht, TR KA #5583t

FEFLIR A 7 A TR AL R rh s TR PR 2 (R AN 1R 22
Se TR AR R ORGP 7 i A R R e A7 A
FENE ARV A, A AW e, DAl
RSB A A R = b T, R Y 9% 3 I A HE RN
Flad .

E PN

(1] SCif, iz, Jenes, 46 RIGIRBERHPA KV RE . S RIFTA
TIRERSZ T WA A4, 2011, 23(1): 70-73.

(21 ZEBE, A0, BRI, S5 BRIGER S AT A0 A= LR ).
Tkl Tolk, 2008, 29(22): 55-57.

[3] CARVALHO A S, SILVA J, HO P, et al. Relevant factors for the
preparation of freeze-dried lactic acid bacteria[J]. International Dairy
Journal, 2004, 14: 835-847.

[4]  ARBUE, X%, FEANH, A ORGP ITEFLRR R IR R N ).
FLREEH5HR, 2006(4): 155-158.

(51 Kb, #e. CROmR) S FURF AR AR L EE ). B R,
2009, 34(7): 14-17.

[6] e, FTEYL. PR FRA TR A7 R b FLAT B AR5 5 15 A ],
kT, 2010, 31(6): 36-39.

(71 B2 N[ROSR B 1R 9% BOR R AAIE PEREROAT FE (D). 14 %2
PEAER2, 2009.

(8] BRI, Wi, [, 45 T LC-15 VR TR I AIHI & 4 AT
. LA Tk, 2008, 36(7): 9-13.

(91  ARATE, T, A5, 55 BRI E A R IE R ORI
G SR A TR ). Ak, 2010, 31(1): 198-200.

[10]  PhEL, s, 455, A5, T #4200 53 FLIRR W VR T ORI U R T 1D,
T FLA Tk, 2011, 39(4): 12-15.

[11] VOLKERT M, ANANTA E, LUSCHER C, et al. Effect of air
freezing, spray freezing, and pressure shift freezing on membrane
integrity and viability of Lactobacillus rhamnosus GG[J]. Journal of
Food Engineering, 2008, 87: 532-540.

[12] SCHWAB C, VOGEL R, GANZLE M G. Influence of oligosaccharides
on the viability and membrane properties of Lactobacillus reuteri
TMW1.106 during freeze-drying[J]. Cryobiology, 2007, 55: 108-114.

[13] SCHOUG A, OLSSON J, CARLFORS J, et al. Freeze-drying of
Lactobacillus coryniformis Si3: effects of sucrose concentration,
cell density, and freezing rate on cell survival and thermophysical
properties[J]. Cryobiology, 2006, 53: 119-127.

[14] MIYAMOTO-SHINOHARA Y, SUKENOBE J, IMAIZUMI T, et
al. Survival curves for microbial species stored by freeze-drying[J].
Cryobiology, 2006, 52: 27-32.

[15]  sRyEAe, FE DT, 045, FLIR BV VR TR OR3P 0 R 07 1% B s A7
FerE Mg ). o L S Lk, 2007, 35(2): 8-11.

[16] K, FrAK. FLRRBE VYRR FIRIZEFEI]. ) 495k, 2010(1):
16-17.

[17]  #hz, it W% TR R REFLAT BKLDS 1.0709 4435 5 W (1 HF 5T
[3]. & & kAR, 2011, 32(2): 109-111.

(18] PhF WY, FE 2. W8 25— L 204 K e S I B R i 9],

AIEE S IR, 2011, 32(10): 97-100.

[19] L, 14 AN LA AR R B A L 2] RO

MEENE, 2011(4): 89-92.

2013-2-1

(T

15:19:05‘






