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Study on freeze-drying protective agents formula
of Lactobacillus acidophilus NX2-6
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Abstract ; For the preparation of Directed Vat Set(DVS) of Lactobacillus acidophilus NX2-6 ,the effect of different
protective agents on the survival rate of Lactobacillus acidophilus NX2-6 during the vacuum freeze-drying was
investigated.Influences of centrifugation conditions on the survival rate of Lactobacillus acidophilus NX2-6 was first
examined.Then single - factor experiments and orthogonal experiments were carried out to obtain the optimum
protective agents formula according to the survival rate of Lactobacillus acidophilus NX2-6 after vacuum freeze-
drying. The results showed that most optimum centrifugation conditions for preparing the suspension were
8000r/min and 10min(at 4°C).The optimal protective agent formula for Lactobacillus acidophilus NX2-6 were as
following : malt extract powder 15% , sodium glutamate 3% and inulin 7% .Using this protective agent formula, the
survival rate of Lactobacillus acidophilus NX2-6 after vacuum freeze—drying was up to 82.43%.
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Tablel L, (3*)orthogonal experiment designs
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Table 2 The survival rate of Lactobacillus acidophilus NX2-6 obtained at different centrifugal conditions

i (x/min ) ffE) (min) — BELHTE A x10°CFU/mL) B0 TR x 10°CFU/mL)  BAATIE (% )
4000 10 10.40 +0.20 8.20 +0.30 78.85 £2.88°
4000 20 10.40 £0.20 9.50 £0.30 91.35 £2.88"
4000 30 10.40 £0.20 9.13 £0.17 87.79 +1.60"
6000 10 10.40 0.20 9.45 £0.25 90.87 +1.92"
6000 20 10.40 £0.20 9.70 £0.30 93.27 £3.37°
6000 30 10.40 +0.20 8.75 +0.25 84.13 +1.92°
8000 5 10.40 0.20 9.30 +0.20 89.42 +1.92%
8000 10 10.40 +0.20 9.85 £0.35 94.71 £2.40°
8000 15 10.40 +0.20 9.60 +0.30 92.31 +2.88"

TE AR A AR FRFRR 22 50 83 (p <0.01) s by AR TR m A PRI 22 58 .35 (p > 0.05) , 36 3 3k 4 [l
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Table 3  The influences of different protective agents on the

survival rate of Lactobacillus acidophilus NX2-6

Prar HTAERE RTREREE FPEER
(w/v)  ( x10°CFU/mL) ( x10°CFU/mL) (%)
WilEFL 10% 2625 £025  14.55 +0.55  55.43 +2.10°
FIHE 10% 3225+1.75 2190 £030  67.91 £0.62°

AW T% 3075 £225 1508 £0.52  49.04 +1.71°
BEME10% 3125175 11,70 £040 3744 +1.28'
FEEWE10%  31.00 £3.00  9.65+025  31.13 £0.81¢
TGFEHE 10% 3425 £2.75 1840020  53.72 +0.58°
B 10%  35.75+325  21.15%025  59.16 +0.70°
HRIRE 5% 3175225 2040 £020 64.25 +0.63"
HE#ERES5%  30.00+0.50 045 +0.04 1.50 £0.10°
Hih10%  31.25+245 465035  14.88 +0.96"
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Table 4  Concentrations of different protective agents on the survival rate of Lactobacillus acidophilus NX2-6

PReHI VRURHITTG BAL( x 10°CFU/mL) YU I HIA( x 10°CFU/mL) AR (%)

2 2R (%)

5 29.50 £0.40 15.50 £0.30 52.54 +1.02°

10 34.00 +2.00 21.53 +0.33 6331 +0.49"

15 25.50 +0.40 17.53 £0.23 68.73 +0.65"

20 3450 +0.50 20.55 +0.45 59.57 £1.30°
AN (%)

1 31.00 +2.50 6.25 £0.15 20.16 +0.48"

3 36.50 +1.50 11.88 £0.23 32.55 +0.62°

5 35.00 +3.00 2273 £0.43 64.94 +0.76"

7 43.00 +2.00 25.95 +0.15 60.35 +0.23"

HibE (%)

2 38.00 +3.00 10.65 £0.15 28.03 +0.39"

5 30.00 +2.50 14.70 £0.30 49.00 +1.00°

8 43.00 £4.00 22.65 +0.15 52.67 +0.35"

11 33.50 +1.50 20.15 +0.05 60.15 £0.15°
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Table 5 The L, (3*) orthogonal experiment results

and visual analysis

SE A B c p  RTARER
(%)
1 1 1 1 1 54.81
2 1 2 2 2 65.57
3 1 3 3 3 64.17
4 2 1 2 3 64.09
5 2 2 3 1 68.98
6 2 3 1 2 65.02
7 3 1 3 2 73.05
8 3 2 1 3 79.64
9 3 3 2 1 81.84
K, 61.517 63983  66.49
K, 66.03  71.397  70.50
K, 78.177 70343  68.733

R 16.66 7414 4.01
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Table 6 ANOVA analysis of

L, (3*) orthogonal experiment results

% f;—in A P FERME B
LISk 445467 2 147067 19 *
A 95517 2 31.864 19 «

oy 24.234 2 8.001 19

Rz 3.03 2
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