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Identification of a Bacterium Isolated from
Raw Milk and Study on Its Heat—Stable Protease

ZHANG Xi', MU Zhi—shen™

(1. College of Bioscience and Engineering,South China University of Technology , Guangzhou 510006, China ;2.
College of Food Science and Engineering, Inner Mongolia Agricultural University , Hohhot 010018, China )

Abstract: UHT milk can be clotted or hydrolyzed by the heat-stable protease from Psychrotrophs
bacteria in raw milk ,resulting in bitter taste and other quality deterioration in shelf life. One of
bacterium from raw milk was identified based on morphology, physiology,biochemistry analysis, 16S
rDNA and 16 -23S rRNA sequence analysis. The bacterium (named Rml12) was identified as
Pseudomonads fluorescens. The optimal catalytic temperature and pH of the protease from Rm12
were 40 °C and 6.8 respectively. After heat treatment (140 °C,4 s),the rest of activity of protease
was only 6.66% that of the original preparation.

Key words: Pseudomonads fluorescens ,identification ,heat—stable protease,raw milk
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3] ,

2°C [4]D
UHT (140 C,4 s),
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T
1.1

111 %45 H 55
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g/L, 20 ¢/L.,pH 7.2),6.5 C 7
ds
2~3
112 =AWk
1.0 g/dL. 20
C 5d, )
50 mL
,20 C, 48 h, 5 mL
100 mL , 20 C
(120 r/min) 5d, 15 000 g
(4 °C) 20 min,
95 °C,5 min
1.2
20 C
2d,
( ( <

MW
GC-MS,2 000 mL
1 000 mL NB . 5

% ,20 °C (120 1/min) 36 h,
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3 400 mg( )
Teflon 5
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25% HCL- 20 mL, 80 C,
10 min, 10 mL.
(FAMEs),
100 L o 2 pL
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1.3 16S 16S-23S rDNA PCR
DNA [11],
1. 2,

1 16S rDNA PCR
Table 1 16S rDNA sequencing primers used in PCR

Seq forward  5'-GAGCGGATAACAATTTCACACAGG-3’
5'-CGCCAGGGTTTTCCCAGTCACGAC-3’
5'-CAGCAGCCGCGGTAATAC-3'

Seq reverse

Seq internal

2 16-23S rRNA
Table 2 16S-23S rRNA sequencing primers used in PCR

Seq forward 5’-TTACC ACGGT GTGAT TCATG A-3

5’-CCTTT CCCTC ACGGT ACTG -3’

Seq reverse

PCR [12-14], NCBI
Blast GeneBank
14 pH
141 %49 RgEFNRE
( ) 20,25,35,40,45
C 50<C 2 h, o
142 k& a@iE4FA pH # 2 pH
46 10.6 ,pH 0.5,
- pH 4.6~5.8, -
pH 6.0~7.0, Tris—HCI pH
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Fig. 1 TEM micrograph of Rm12 cell
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Fig. 2 TEM micrograph of Rm12 cells
2.3
231 16S B2 4R

Rm12
16S rDNA
NCBI

rDNA

1 455 bp
Blast
GenBank

Rml12  16S

, 16S
rDNA CLUSTALX 1.8
PHYLIP 3.5 ¢

,Rm12 (Pseudomonas )
AM410618,DQ279328,
DQ279327 100%., AY747594,

AM411619,DQ219372,D0Q200857,DQ314540,DQ31
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Table 3 Physiological and biochemical character of Rm12
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Table 4 Cellular fatty acid profile of Rm12
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