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Abstract

To improve the protective efficacy of Bifidobacterium longum BBMNG68 , various cryoprotectants were
evaluated and optimized. Based on its viability and activity after frozen, the effects of eighteen
cryoprotectants belonging to four different types were evaluated. Six of them including skim milk,
trehalose, fructose, glycerol, Vitamin C and L-Glu were proved to be effective. Then the complex
formulas made of the six kinds of the selected compounds was optimized by using a quadratic regression
orthogonal experiment. And the optimized composition is as follows: skim milk 8% , trehalose 5% ,
fructose 5% , glycerol 3% , Vitamin C 0.05% and L-Glu 0.05% . With the protection of the optimized
cryoptotectans, the stability of starters is good with a stable logarithm value about 10.5 lg ( cfu/mL)
during storage, and when applied in yoghurt fermentation it presents an excellent performance, with a
total counts of culturable cells above 10" cfu/mL during 21 days of storage.
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Tab.2 Factor levels of quadratic regression orthogonal

rotating experiment design

W%
KBRS Wik MR RBER 4EFE C LGl

ToOREA BUMEC S RO R MECRR
/% x/% Bxy/% x/%  xs/%  xg/%

2 12 5 10.0 10.0 0. 100 0. 100

1 10 4 7.5 7.5 0.075 0.075

0 8 3 5.0 5.0 0. 050 0. 050

-1 6 2 2.5 2.5 0. 025 0.025

-2 4 1 0 0 0 0

x3 ARRPHAHAENEHRENHF N
Tab.3 Effect of composition of various protectants

on the activity of the strain

LEmE X X, X3 X, Xs Xo  THEBREE/T
1 -1 -1 -1 -1 1 1 49.47
2 1 -1 -1 -1 -1 1 43.03
3 -1 1 -1 -1 -1 1 52.56
4 1 1 -1 -1 1 1 51.82
5 -1 -1 1 -1 1 -1 52.83
6 1 -1 1 -1 -1 -1 49.97
7 -1 1 1 -1 -1 -1 48.90
8 1 1 1 -1 1 -1 46.28
9 -1 -1 -1 1 1 -1 51.09
10 1 -1 -1 1 -1 -1 39.34
11 -1 1 -1 1 -1 -1 46. 05
12 1 1 -1 1 1 -1 42.91
13 -1 -1 1 1 1 1 47. 16
14 1 -1 1 1 -1 1 49.22
15 -1 1 1 1 -1 1 50. 09
16 1 1 1 1 1 1 48. 30
17 -2 0 0 0 0 0 47.33
18 2 0 0 0 0 0 43.32
19 0 -2 0 0 0 0 46. 44

20 0 2 0 0 0 0 50.73
21 0 0 -2 0 0 52.72
22 0 0 2 0 0 0 49.92
23 0 0 0 -2 0 0 46.92
24 0 0 0 2 0 0 51.03
25 0 0 0 0 -2 0 54.34
26 0 0 0 0 2 0 42.63
27 0 0 0 0 0 -2 49.49
28 0 0 0 0 0 2 51.23
29 0 0 0 0 0 0 48. 85
30 0 0 0 0 0 0 50. 08
31 0 0 0 0 0 0 50. 39
32 0 0 0 0 0 0 51.73
33 0 0 0 0 0 0 50. 25

SRR E R R G, A 525 W R4 7200
(£ 4), 5 Hk B 2K, KRR R AR
(p=0.759) , Wi F i g6 24 5, AR MR B R A
0.974 4 i3 W iy 6 A58 AU &4, AT DL [l 05 O 72
AT T, 81 05
Y =49.06 — 1.94X, +0. 73X, —2. 28X, —2. 92X, -
0.53X> +3.91X,X, +0. 73X, X, +0. 96X, X, -
0.68X,X, +1.31X,X, +1.06X,X, —0. 85X, X, -
1. 17X,X, -0. 70X> +3. 04X, X, - 0. 60X, X,
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Tab.4 Role of components in the whole protective action

AW AmE  TE by F 1A p1E

X, 1 90. 44 90.44  66.61""  0.0001
X, 1 13.01 13.01 9.58" 0. 0069
X, 1 41.68 41.68  30.70"*  0.0001
X 1 68. 56 68.56  50.50**  0.0001
X3 1 8.78 8.78 6.46 " 0.0217
X, X, 1 81.67 81.67  60.15"*  0.0001
X, X, 1 8. 69 8. 69 6.40" 0.0223
X, Xq 1 14.76 1476 10.87"*  0.0045
X, X, 1 7.49 7.49 5.52**  0.0320
X, X 1 27.75 27.75  20.44**  0.0003
XX, 1 18. 00 18.00  13.26**  0.0022
X, X5 1 11. 61 11.61 8.55**  0.0099
X, X 1 22.07 22.07  16.25**  0.0010
X3 1 15. 00 15.00  11.05**  0.0043
X, X 1 49. 43 49.43  36.41**  0.0001
X5 Xq 1 5.87 5.87 4.32° 0.0540
ELE] 16 377.50 23.59  17.38**  0.0001
5% 16 21.72 1.36
2 4l 12 14. 21 1.18 0. 63 0.7590
AR 2 4 7.51 1.88

)5Sy 32 399.22

R? 0.9744
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T B SAS 8.2 A, 45 B & L AR B R 1 I
PRBC T (it 4350 - Bl 3% i 30 5% R bk
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Tab.5 Variations in colony forming unit of bifidobacterium during storage at —80°C

I s 8]/ d 0 7 15

30 90 150 210 270

T T R B/ 1g ( efu/mL)

10.49 £1.13 10.57 £1.09 10.52 £1.12 10.45 +0.96 10.53 £1.37 10.47 £0.99 10.56 £1.12 10.61 1. 10

x6 BOABETEIETNEMAEERENHESTL
Tab.6 Variations in colony forming unit of bifidobacterium

during the fermentation and subsequent storage

A 4°C I i
0 4 1.5 7 14 21

i i)/ d

TE B 1g(cfu/mL) 8.08 8.26 8.15 7.41 7.34 7.18
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