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ABSTRACT

Since generalization of cold storage of raw and processed milk, psychrotrophic bacteria has be-
come more important, The number present in raw milk is related to sanitary conditions during pro-
duction and to length and temperature of storage before pasteurization, Growth of psychrotrophs in
raw milk often reduces the quality of pasteurized products. Recently, some pathogenic bacteria like
Listeria monocytogenes, Yersinia enterocolitica, Bacillus cereus are reported to grow at low tem-
perature and cause food poisoning. The presence of gram positive psychrotrophic bacteria which
can survive pasteurization can limit the shelf life of pasteurized milk during extended storage and
the survival of heat stable proteases and lipases produced by gram negative psychrotrophic bac-
teria often brings about proteolytic damage to milk protein in the products. Therefore, in order to
prevent the deteorioration of milk and milk products by the growth of psychrotrophs, it is necess-
ary to cool down the temperature of raw milk as soon as possible after milking and to keep the
temperature below 5C during storage at farm. As psychrotrophic bacteria become readily predomi-
nant in raw milk under refregeration, it can be considered to change the traditional incubating tem-
perature for SPC from 30~32C to 25~27TC at which the psychrotrophs prefer to grow. The
psychrotrophic bacterial count(PBC) is of limited use in dairy industry, because of the 10 days in-
cubation period. Although estimates of psychrotrophic bacteria may provide an acceptable
shelf-life prediction, there is no single, generally acceptable rapid method for replacing the PBC at
the moment, Consequently, faster method for esmating psychrotrophic bacteria has to be devel-
oped.



LM &

H32 o8 Fue FAG 43 wistd gt ¢
g Ugt 45 34 g8 =24¢ 81 U
z 19959 1938 AZE FAF ST
ol B& ¥ B2EH, A= T FAF
95T glo] 3 - HHH R qF FAFH F
A AAo] BrFsH o0, BEF LHAEY &
B3 Poz AT 1FD AF dzs o
Bol AAsz AA4AA 4F & &= ¥l d
S 8.

ol g AH|AES &7 H&3L FAZA
89S #37) 8t AU AL 2FEA
1ot 9483 $f Aade] ZE 4FE 71&0lA
FS 4 A HA ol =¥ A} A2
$d Abold] 52 s144 AL 3 AdH
Atk & F Atk 53] A5 dojA o A
A ¥t 449 85%7H%ol A4 107 /ml o]
39 157 dfoln] 509 /ml o]3e 458
B3} 2~3%0) AYA %o} 2FW o =Y
o Ax F7F 469 90% o3 157 ¢
F e 9k 94 g oz AzsHe B 4
Az vzsd Y7oz o] MAE AL
At oje},

ag} & AAE Eout 1Y o FE A
slojof 8 o] gt Af2 AMESF7E AA
X5 Z7be) 28 990e] He iUy #AZ A
HEo] Hol B2 s HA E3L e v,
24 239 gazey 449 Adsre ¥3
WAy $57 AFFA AN AAF 2 A
o2 AFF7t ImiF £ o) do] so] AAF
FHZE F YL AER o, 28 JH34A
A 45F 4471 o8 $29 A9 EFEY
AH Y FAL AL e HE EF A
th 283 H$ EAV He A& diAE F
A A she AT vl go] AP FolA
L49 RENE A= 4] H2 At

- FAEY FAZRYE Fol A7 A
g2 Q) An RS9 87 F337] SEAE

o gAY EARES 37 o AAHA %L
o ¢tg otk q7lME ¥ REFY i
CHAE WA 47 ALAES 4F, F
4, 2AA 2 A& geluiz Ao

I.H2dze Ex2 7

A7) YREL Foju EJd] de] £X
5ol glen, dfdye fitdol WEAE
S5} 37 AAEFEY d¥E oF3 ok &
o 2YEE AXATE F2 F{71719 A3
2 AEEs} §2 @, AF $59 Tl 9
oy, o]& F oA 713 ol ¥AHe #2
Pseudomonas spp. 2, 2% &4, ¥XA 7+, 7t
gebd oz gy eyds A £
o3} proteases} lipaseE AArgt}, Enter-
obacter®} Klebsiella® QoA A5 HAHZ,
g AL YAFE SIS Bl ¢
42 dAgAY)e ddgez g8A Ao a2
F o] ALAFE FdA AF £HEHH, 7t
A A2 Wert w2 F& Micrococcus, Bacillus,
Arthrobacter 50)ThY,

Wy AeAdFe 2% ¢4 £ S4L=
Arthrobacter, Bacillus, Clostridium, Lactobacillus,
Microbacterium, Micrococcus, Streptococcus 2
2, A9 FAFEANA o5 ALHFY TL
e NFFs 5%, AL AZLE T w

2 e,

Table 1. Psychrotrophs found in fresh raw milk

Thermoduric & Psychrotrophic
Psychrotrophic genera genera
Microbacterium Pseudomonas
Micrococcus Acinetobacter
Bacillus Flavobacterium
Clostridium Aerobacter
Alcaligenes Alcaligenes
Streptococcus Bacillus
Lactobacillus Arthrobacter
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Table 2. Distribution of psychrotrophs isolated and
identified from farm bulk tank

(¢ %, 199)
Distribution

Genus No. Ratio(%)
Pseudomonas 3 47.1
Acinetobacter 18 5.7
Enterobacter 10 14.3
Bacillus 6 8.6
Corynebacterium 3 4.3

Total 70 100

Table 3. The generation time of psychrotrophs be-

low0¢C

. Generation Temper-

Species
time(d) ature(C)

Bacillus spp. 2 -2
Bacillus spp. 7 —45
Bacillus spp. 9 —5~-7
Bacillus cryophilus 0.25 -5
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Table 4. Ratio of PBC/ SPC according to storage temperature and time (&9} : %)
Temp. AV B?
Period(d) 4T 7C 10T 4C 7cC 10¢C
0 41 41 41 23 23 23
80 90 114 52 69 63
35 106 156 64 100 104
12 123 229 717 108 267 440

* Bacterial counts of raw milk : ¥ 4.7x10%, 2 4.0%10%fu /ml
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Ps. fluorescens T4 H717A 9 A as B K
8 x 10° 56° 0 0 T
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Table 7. Heat resistance of proteases and lipases from psychrotrophs

Microorganisms () D(min) Z(c) .Comx?lete.
inactivation
Proteases
Pseudomonas 150¢C, 2.4s
Ps. fluorescens 120 4 20
Pseudomonas 149 1.5 325
Ps. fluorescens 130 11 3.5
Ps. fluorescens 132, 7min
Ps. fluorescens 150 27 28
B. cereus 150 0.016
Lipases
Ps. fluorescens 130 16
Pseudomonas 160 1.25 37
Micrococcus 160 1 63

T : Temperature
D : decimal reduction time
Z : temperature coefficient
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