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Screening of the Proper Freeze-dryingProtectants for Yoghurt Starter
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Abstract: Plackett-Burmandesignwasused toevaluate the freeze-drying protective effect of sucrose, maltose, lactose, fructose,
glucose, glycerol , manmtol , sorbitol, solublestarch, gelatin, ascorbicacid, sodiunglutanate, L-cysteinehydrochlorideandskim
milk foryoghurtstarter. Results showed that sucrose, glycerol, sorbitol and skimmi Ikwere theeffective freeze-drying protectants
for Lactobaci Hlus delbrueckii subsp. bulgaricus, while glycerol, sodiumglutamate and skimmi Ik were the best freeze-drying
protectants for Streptococcus sativarius subsp. thermophi lus.
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Table 3  Regression coefficients and their significance for the
model of the strain LB14

t p
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Table 4 Regression coefficients and their significance for the

model of the strain STX2

t p
29.7567 3.2955 9.03 <0.0001
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@) 1.0376 0.206 2 5.03 0.0001
@@/ 1.3984 0.2062 6.78 <0.0001
/) 1.5468 0.2062 7.50 <0.0001
(2) STX2
) STX2 N
40g/L. 409/L. 80g/L,
0g/L , STX2 91.30%,
99%.
« 2)
[9] o ’
[111,
[o1M121,
) o 3 4



106 2005, Vol. 26, No. 12

[13],
[41, . Carvalho [
L.plantarum L.rhamnosus

o ’

[151,
b o

Carvalho [

’ L_
(p<<0.0001), Font de Valdz G
[171
[s.91,
( ) ,
3
Plackett-Burman , 20 ,

14

[

@A

[0

1]

2]

[13]

4]

( )AY , RK . .
, - : , 2003. 451-454.
§ » .

M. : , 1980. 650-651.
Astrid BA, Mette SF, Heidi L, et al. Storage stability of
Treeze-driedstartercultures (Streptococcusthermophilus)as
related tophysical stateof freezingmatrix[J] . Lebensmittel-
Wissenschaft und- Technologie, 1999, 32: 540-547.
MillerA, Sitter RR. Using the Folded-Over 12-Run Plachett-
burman desiign to consider interactions[J]. Technometrics,
2001, 43: 44-54.

s . [™M].

: , 1999. 85-86.
GB/T16347-1996.
[Sl-
Fernanda F, Catherine B, Fatma M, et al. Improvement of
cryopreservation of Lactobacillus delbrueckii subsp.
Bulgaricus CFL1withadditivesdisplayingdifferentprotec-
tive effects[J]. Intemational Dairy Joural, 2003, 13: 917-
926.
CarvalhoAS, SilvaJ, HoP, etal. Survival of freeze-dried
Lactobaci llus plantarum and Lactobaci l lus rhamnosus dur-
ing storage inthe presence of protectants[J] . Biotechnology
Letter, 2002, 24: 1587-1591.
Albadias M, Benabarre A, Teixidd N, etal. Effect of freeze
drying and protectants on viabi lity of the biocontrol yeast
Candidasake [J]. Intermational Journal of FoodMicrobiology,
2001, 65:173-182.
Carcoba R, Rodriguez A. Influence of cryoprotectants on
the viability and acidifying activity of frozen and freeze-
driedcellsof thenovel starter strainLactococcus lactisssp.
Lactis CECT 5180[J]. European Food Research and
Technology, 2000, 211: 433-437.
Hubalek Z. Protectants used in the cryopreservation of
microorganisms[J]. Cryobiology, 2003, 46: 205-229.
Zayed G, Roos Y H. Influence of trehalose and moisture
contentonsurvival of Lactobaci I lus sal ivarius subjected to
freeze-drying and storage[J] . Process Biochemistry, 2004,
39: 1081-1086.
Linder L J M, de Jong G I W, Meerdink G, et al. Carbohy-
drates and the dehydration inactivation of Lactobacillus
plantarum: theroleofmoisturedistributionandwateractivity
[J]. J Food Engineering, 1997, 31: 237-250.
Yoo B, Lee CMC. Thermoprotective effect of sorbitol on
proteins during dehydration[J] . JAgric Food Chem, 1993, 41:
190-192.



pS 2005, Vol. 26, No. 12 107

1 2 3 1 1
’ ’ ’ ’

(1. , 430023; 2. : 214036;
3. : 214036)

: v LC-MS , Asp. Gly.
Ser. Val Arg ) Asp — Gly — Ser — Val — Arg.

Amino Acid Sequence Analysis of Opioid Antigonist Peptides fromRice Bran
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Abstract: The structure of opioid antigonist peptide from rice bran was analysised by using anino acid analyzer and RP-HPLC.
The results showed that it was made up of Asp,Gly,Ser,Val and Arg, and its amino acid sequence was finally identified as Asp-
Gly-Ser-Val-Arg.
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