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Abstract: Dairy farms of different scales in the surrounding area of Harbin were selected as the study objects, and the number of
microorganisms and flora composition in cow shelters and the microbial species present in raw milk were determined and analyzed in both
spring and summer. The aim of this study was to explore the effects of the breeding environment on the quality and safety of raw milk. The
Andersen six-stage sampler was employed to collect microorganism samples in the air, and the samples were cultured at 37 “C for 48 h,
followed by counting, isolation, and purification. The isolated cultures were identified by matrix-assisted laser desorption ionization
time-of-flight mass spectrometry (MALDI-TOF-MS). Results showed significant differences in microbial content in the same cow shelter
between spring and summer (p<0.05). No significant differences were found in the microbial content among different cow shelters in the season
during which the shelter was enclosed. In the season during which the cow shelter was open, there were no significant differences in microbial
content between cow shelters A and C (p>0.05). However, both of these shelters were significantly different from cow shelter C in terms of
microbial content (p<0.05). There were 116 strains of bacteria identified in the air of cow shelters, including 32.76% Staphylococcus spp. and
45.69% Bacillus spp.; there were 56 strains of bacteria identified in the raw milk, including 41.07% lactic acid bacteria, 30.06% Enterobacter
spp., and 12.50% Staphylococcus spp. The homology between microorganisms in the air of cow shelters and those in the from raw milk was not
significant.
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Table 1 Total count of airborne microorganisms in cow shelters during spring (x10° CFU/m®)

AR KR 2 Y ] KAEE 4 KAEES 3
F4 A 8.27 11.02 10.81 11.48 9.75 10.27+1.28"
44 B 9.42 10.88 11.66 10.95 10.50 10.68+0.8247
H4C 10.14 10.78 11.06 10.64 10.35 10.63+0.36"

®2 B4 EEFTSMEMEEZRDH (X10°CFU/m’)

Table 2 Total count of airborne microorganisms in cow shelters during summer (x10° CFU/m?)

RAEE SRAEE 2 RAEE 3 RAEE 4 RAES 34
F4 A 5.45 7.53 8.30 6.73 545 6.69+1.26™°
44 B 1.66 3.46 4.13 4.16 247 3.18+1.09%
44 C 5.94 10.07 10.00 5.55 5.16 7.3442.474°

E: a. b ATHRF SRR ET AN EEE7HE; A BATIRRFS2HR ST MANEE £ 71, MR FEHRTERH
FEE (p>0.05), REFEHETFERERE (p<0.05).
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Table 3 Total count of microorganisms in raw milk

AF e B
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44 C 2.40 2.60 2.50+0.14*
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Table 4 Species of airborne microorganisms in cow shelters

B H H%E Staphylococcus simulans 1 #k
EIaH A IRE Staphylococcus succinus 2 ¥k
KFAKRA Staphylococcus capitis 1 #
e HEHRE Staphylococcus aureus 10 #&
R FFOATE Bacillus circulans 1%k
K845 FI0ATH Brevibacillus parabrevis 44k
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GRS BB FR
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AFH
FEF AT Bacillus subtilis 14k
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KR FTOATH Bacillus licheniformis 4 #k
T FIATE Bacillus flexus 1 4k
E X FAFE Bacillus megaterium 5k
AR I0ATEA Bacillus safensis 2 ¥k
ERADHE Acinetobacter Iwoffii 4 %k
K FTOATH Paenibacillus timonensis 2 #k
FBRATAEBRAT Citrobacter koseri 2 #k
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PrNn. Curtobacterium ”
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HAFH Arthrobacter gandavensis 7 &
EHHRE Enterococcus faecalis 1 #
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BH IR A Enterococcus casseliflavus 1 #
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BIRLEFE A Kocuria rosea 14
KN ELA Kocuria carniphila 14k
BT I Jonesia denitrificans 1 #
LAt desamtE Cellulosimicrobium cellulans 14

AT L4 BRI T L% AMREE
LE R EHRE Staphylococcus equorum 9tk
RER BHA Staphylococcus epidermidis 2k
PR AEH Staphylococcus chromogenes 8 R
ARKE HHRE Staphylococcus warneri 34k

AR HHRE Staphylococcus auricularis 1 4k
JBAEFHRA Staphylococcus saprophyticus 1 #
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Table 5 Species of microorganisms in raw milk

sk E Enterococcus devriesei 2
IRLTLTIIRE Rhodococcus ruber 1
EpOA R A Hafnia alvei 7
% RHABATR Sphingobacterium multivorum 2
A FEABIE  Stenotrophomonas maltophilia 2

AT LG HARE T L% HREE
ABEH HHRE Staphylococcus xylosus 1

AR HHEE Staphylococcus hominis 6

FLBREEIRE Streptococcus lactis 5

T K JATE Enterobacter asburiae 4

A A PAT 8 Enterobacter cloacae 6

FUBRFLIRE Lactococcus lactis 10

SLEH B 2R E Leuconostoc lactis 8

ERELE Kocuria varians 1

EARELEA Kocuria rhizophila 1

308

M EROT LR HAE 56 BRFEAH, FLEREE 23 thib
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