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Studied on the Freeze-Dried Starter of Lactobacillus sp.

XIONG Qiang, LU Li-xia®*, SUN Yun, YU Xiujian, XIONG Xiac-hui
(College of Life Science and Pharmacy, Nanjing University of Technology, Nanjing 210009, China)

Abstract; This paper studied on the freeze-dried starter of Lactobacillus sp.. Based on the results
of single and response surface methodology, the optimum combination cryoprotectant was
developed containing: skimed milk 9. 7%, L-cystein 0. 03 mol/L, and sodium glutamine 3. 2%.

The survival rate of lectobacillus sp was maintained at 89, 5% using this combined protector.

The survival rate of the starter could stay at 66. 4% when storing it at 4 ‘C for six months.
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1.1.1 ## FLEFFEE (Lactobacillus sp. ) fEE
FrERRE iR,
112 ®BAE FFEFEGES /L) . WEH
2.0,.EAM 1.0, )% 0.5, B¢ #4% 0. 5. pH 6. 5~
6.7

H#EFRE S g/dL)  FHE 1.0, B

E&TH:EEK 863 H W B (2002AA248041); T A ERBEAT R RIT B (BG2004322) ;L H AR A RB ¥

E & H (04KJB5500452
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14 A B |

®LE

LOSR¥ 1.0, BE%H 10,38 1.5.pH 6.5~
6.7,

RERFEA L g/dL) HEHE : ABEQ D
2.0, WF 1.0 AP BEER R 0. 5, ub 3R 80 0. 05, |4k
B0.25, 588 0. 1. pH 6. 5,

L.1.3 228 EES  Thermo Savant ¥ % T8
#l.,% E Thermo Electron Co §il i .

1.2 EWAFZE

1.2.1 slaiEAsrasls SHRIUMM4IES
EWNBERPARPL LREE.

1.2.2 AFRAHENNE

DHEFESHEMNE ILRITEERB — Er[
B EBWF 6 000 r/min B 4> 20 min, F L
B RS EREN T EER.

)RR BB 5 B0 R R 5 B B —
ERENER, XALRENICEARERNEIE
Fhd . MR 5E LW AR ERRNERR.
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2.3 RAELETE HAHETHEORENT 4 CK
BEE, s MARBBENERA. HHHEFER.
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2.1 HTHRPA(RARSAKE)MiESE

PR FLBE AR AR RS H R AR
B CEMEREM BT ENG THEER.H1
R#% 1.

HRI1ITGUER EMAGENZE, ABRd
MAEERSAEARBENR, I EREHRFH
YHABEE - EHRPEH. DEREABRNK
REABE FTERER0.3%. RELS.EE
MASMAMARA RFNETEN. BERAiE
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Tab.1 Screening results of cryoprotectants for Lactobacillus

sp.

TR HtiE
i R EHE wHE TR
=3 7akil (10 (xlo®  #®/Y
clu/ml) cfu/mL)
-3 5 g/dL 188 69 36.7
% ] 10 g/dL 188 78 41. 5
p:z: 20 g/dL 188 89 47.3
A 5 g/dL 188 37 19.7
ik 10 g/dL 188 106 56. 4
EiR: 20 g/dL 188 92 49,2
. EBE®E 5g/dl 188 148 48.7
BAEFL % 12 g/dL 188 124 66.0
Hil 10 g/dL 188 85 45,2
HHERE 5 e/dl 188 132 70. 2
A EE 0.04 mol/L 188 151 80.3
HHER C 0.04 mol/L 188 57 35.6
pagi - 188 22 1.7

2.2 FESFERDNAFRPUROEM

WEHHETRE-ENBERNEF#T. AR
EBREASRERSBEN T, 7 A E
EMRETORPHEREIRAERENREE. A
F2UWLEY FA—-HETREPNEFRHBEN K
THEREEANRNER. FHERERTEHE
AR UTHRESEBEVERRRAGTES
M.

R TABRARANERRNEBE

Tab.2 Effect of different suspension medjum on the survival rate

wT - SEERR 12 g/dL F BB T8
oS abi) 1% B B Cefu/mL) HFEE/ N & B ¥ Cefu/ml) HEER/Y%
it 10 g/dL 4, 9X 10" 53.3 1.2 10% 1.34
8] 10 g/dL 2. 2x 10" 23.9 1.gx1p" 20.7
Gt o 5 g/dL 4, 1% 10M 44,0 4. 6 10" 50.0
i 10 g/dL 4.8x10™ 52 8.6 19" 5.4
SHEYN 5 g/dL 6.8x 10" 73.9 5, 7X 10" 61.9
KPR R 0. 04 mol/L 7.5 g8 81.5 6. 1x 10" 66.3
fudicd — L. 9% 10% 2.0 2. 910" 3.2
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2.3 B E A EFRIPHARES
2.3.1 $Er%it fRiE Box-Behnken M. &
B, AR AR A B R 3 N E
RNAZER, UARWNHFERIREERH 7=
EE=KF4L 15 A E I & 9w 5L | 4 i 2 .
REAERLEER . XRFERFKFRLES,
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Tab.3 Facters and levels in the design

Bx -1 7k(>:IZ 1
o (EHRFLH> 8 g/dL 10 g/dL 12 g/dL
2 (CEBEEB) 0,02 mol/L  0.03 mol/L  0.04 mol/L
o(FAME) 1g/dl 3 g/dL 5 g/dL

2.3.2 FBER BWEEEREITRERLEL
LAREATAREME, L-BTEL ATEER
BE o o TR =S, X7 12 ME
SHZEFR HEBHFLE. TARKRESR 3
AT RERE.
#4 MEAXBETRER
Tab.4 RSA design chart and results

Hws N Y
BRIsY FBEEM HEEHN FEE/N
1 -1 -1 0 67.8
2 -1 0 . -1 85. 1
3 -1 0 1 77.6
4 -1 1 0 69.3
5 0 -1 -1 59.5
6 ¢ -1 1 76. 4
7 0 1 -1 65. 4
H 0 1 1 75.3
9 1 -1 0 64,1
10 1 0 -1 87.7
1 1 0 1 71.9
12 1 1 0 65.9
13 o 0 0 89.5
14 0 0 0 88.9
15 0 0 ‘0 87.8

it Statistica 6.0 4, {A R EBEHEA,
FuERTATURIERMEEF KL, FHE
RAEKS,

REES - WANZKERFRN.
Y=68. 655 56+3. 991 67 x,+1.012 50z, +

0. 437 50x;+5. 266 67" +8. 345 83x,° +
1. 445 83x,° +0. 075 00z, x; -2. 075 002, s —
1. 750 00:xz x4

F#s5 HAFEDEERKEOHTE

Tab,5 Parameter estimates of the regression equation

Sl
B 4.05758 16.92032 0.000013 68. 65556
(Dx (L) 10.02735 0.79616 0.462051  3.59167
z (Q) 8.29432  1.26994 0.259995 5. 26667
(2)x, (L) 5.63488  0.35%37 0.733%98  1.01250
2 (Q) 4.14716  4.02484 0.010072 8. 34583
(3x; (L) 5.63488 0.15528 0.882673  0.43750
{Q) 4.14716  0.69726 0.516720 1. 44583
1L by 2L 7.96893  0.01882 0.985710 0.07500
1L by 3L 7.96893 -0.52077 0.624757 -2.07500
2L by 3L 7.96893 -0.43921 0.§78844 -1.75000

2.3.3 HAZRENRAEAF H—HHWHEE
Y%%’@? X113+ Xy i&ﬁ“ﬁmﬁiéﬁﬁ%%%%
o GREVAPMEEHNREAERNLBROHEEZ
AR EEEORKEDFH:x —0.097,
2:=0.030,z,==0. 032,

2.3.4 BB RS IE U 44T 45 5 R S A
BREMA-REBEIS EHRER. . SERMANERE
814 9.7 g/dL, 0. 03 mol/L,3.2 g/dL, iFiL
WERNE S, KT EHEERF 143 X107 cfu/
mL, &6 AERRV, MR ERARINESR
PR T AR AR T ER.

"6 BIERRYER
Tab.6 Result of the validation test
S S
1 125 87. 4
2 118 82.5
3 122 85.3
¥ 85.1

‘2.4 ETEREBRANRFELR

HEERHFTRERENE 4 CRERST
HTER,. FoARENEEEA. DRERLR
7. HIRT M BRALMAER TRABNNES
3y 66. 420, LB R B MR IF BT
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£7 ETRBANICRTTARNEER BT ABAEESER80.3%. RRANMIER
Tab. 7 Survival rate of freeze-drled starter stored at 4°C after BEESEEZNERTF lz%ﬁgﬂﬁ.ﬁggl.%o

six months DESWMEEECRBEEGFETRFN. &

B 18] SR8/ (X 10" cfu/mL) BiER/Y% REE.-MAREPER AR AR LBREAR,

oy 149 100.0 St BRENEEREI . KIS 0.7

P 95 - g/dL, % B2 BR 0. 03 mol/L, BB H 3.2 g/dL.

FHETERREEH 89.5%.
3 & @ DEIBHELETREN £ 4 CEERET
HTE, T 6 MAEMHFREN 66. 4%, HEKT
DERERSY 8 HRPFA &, 2 RERGRF REER R HEELT.
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