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ABSTRACT

This study aimed to investigate the distribution and characteristics of airborne
microbes in three livestock slaughterhouses. The effects of the operating process and
conditions on the concentration of airborne microbes would also be evaluated. Airborne
bacteria and fungi were quantified and categorized in four processing areas, including
lairage, slaughter hall, evisceration and meat dispatch areas, and outdoor locations three
times a day after environmental parameters and personal allocation were recorded. In
three livestock slaughterhouses, average bacterial bioaerosol concentrations were
247-135,406 CFU/m’, 1,696-25,336 CFU/m’ and 848-67,739 CFU/m’, respectively.
The average fungal bioaerosol concentrations of three livestock slaughterhouses were
424-13,569 CFU/m’, 14,735-27,244 CFU/m’ and 424-4,240 CFU/m’.

indoor/outdoor bioaerosol concentration is three to ten, indicating the indoor microbe

The ratio of
pollution sources did exist. Results showed the bacterial and fungal bioaerosol
concentrations during slaughtering were higher than those after cleaning. And the
bacterial and fungal bioaerosol concentrations in the different processing area had no
statistically significant differences. In three livestock slaughterhouses the major airborne

bacterial species were Staphylococcus spp., Micrococcus sp. and Moraxella sp; the fungal
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species were Cladosporium sp. and Eurotiales sp.

Keywords: Livestock; Slaughterhouse; Bacteria; Fungi; Species.
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RERFSFERUBEBCRZENE

REEFH 1 REEFH2 REEFH3
it g AR *zj: co, Rk B ’22 co, Rk B *zj: co, Ak
(°0) %) (ppm)  (m/s)  (°C) %) (ppm) (m/s)  (°C) %) (ppm)  (mVs)
BG5 255 708 6068 0.1 265 788 7660 00 265 800 6393 0.2
BFE 263 8.5 6030 0.1 265 865 7668 03 263 830 6638 0.0
BEEEKEE 269 843 6615 04 265 910 7328 01 265 840 6213 0.1
B 268 820 6580 0.1 260 898 7443 0.1 265 85 6245 00
EX0 267 805 647.0 0.1 263 903 7438 03 266 8.0 6265 0.1
K4 LYRBHERBERERARZESE B
B 4 4 B 7% % (CFU/m’®) LM % % (CFU/m®)
B (°C) 0.316%* 0.302%*
A8 ¥R (%) 0.357%* 0.246%*
— fAL# (ppm) -0.511%* -0.349%*
A (m/s) -0.022 -0.125

3k *FP<0.01(%2)  n=156

SN2 R TR b B BRIR B KA 51 » (R
REERS N I MSEETIRE & LIS » BN/ S 22
KA S LR EL B EAE 3-10 F5R -

A Lo B = ' 56 Bl B =2 15 R 1R W R B A
SRR 22 SR P R R B EL TR R IR » R IR AR
B HE 7R (p < 0.05 » Kruskal-Wallis Test) » B
3 508 2 58 Hh i T B L R0 R I B e R O
% » BURE I R MERE A R PR A2 R
FRTSAE VIR o 53 LR AN R ESE s 22 5
BB E RS - HUEE 22 5 (p > 0.05
Kruskal-Wallis Test) °
SRR R S By » KRR ~ B~ s
TR =R R BB SE S LM R E R IR
$#£1T Spearman rank correlation #E5T53H7(3 4) »
fili R BN = 28 5 B = 5 P MU R BRI G v
A R B B b L BRI R SR EE RS AER - FLth =
22 B B TR S L BRI AR ) SR R T R A R

o

S

TEVESE NSO S L RIR I s B4
[FIEE#EHH Spearman rank correlation 43HT » %5 SR EH

o BB SE R N RIR I (r = 0.277, p <
0.05) R ELBIEE (r = 0.051, p < 0.05)¥IH G
TEAERE - BASSRARIEZEA S S TS E
YIRIB 7S » RHABSE - ENEEIEE)
JEREERG N - RN R TAEYIRIBZEERE
RS -

WK 3 RR & B MR EE
(=T
Exiguobacterium sp.~ Thermomonas sp.ZF &1k » HH
EEAE R TR 2830 1 Staphyloccus spp.Hi Rothia
sp. B B KL 8 5 8 2 Staphyloccus spp. B
Moraxella sp.BHBIKZE 5 85 3 Moraxella sp.
B Staphylococcus spp. B B AL BU(A0FE 5) -

EMXRECEREEL 7 » S

Cladophialophora sp. ~ Eurotiales sp. ~ Fusarium

> Staphyloccus spp. > Moraxella sp. >

sp.~ Penicillium sp.~ Sporidioboius sp.> Pseudozyma
sp. SRtk - I ERTR PR E B 1
3 ¥ LA Cladosporium sp. BB KL 8 - FKEBE
%5 2 B2 LA Eurotiales sp. iy K% Cladosporium
sp. H R (A% 6) -



x5 REEFHHERIBELD

REEFS | REEF%2 REEF3

B (B Bo(%)  HAE (B) BXL(%) W (B) | 5 (%)
Staphylococcus spp. 33.79% Staphylococcus spp. 47.74% Moraxella sp. 26.93%
Rothia sp. 22.53% Moraxella sp. 22.47% Staphylococcus spp. 19.41%
Micrococcus sp. 11.26% Bacillus spp. 11.18% Bacillus spp. 17.03%
Moraxella sp. 8.19% Chryseobacterium sp. 4.52% Wautersiella sp. 11.68%
Exiguobacterium sp. 6.83% Exiguobacterium sp. 4.30% Aspergillus sp. 6.93%
Dietzia sp. 5.80% Wantersiella sp. 3.87% Micrococcus sp. 5.94%
Thermomonas sp. 5.46% Kocuria sp. 3.23% Exiguobacterium sp. 3.17%
Agromyces sp 4.44% Thermomonas sp. 1.83% Thermomonas sp. 2.77%
Chryseobacterium sp. 4.10% Micrococcus sp. 0.86% Dietzia sp. 2.18%
Kocuria sp. 3.07% Kocaria sp. 1.78%
Bacillus spp. 1.70% Rothia sp. 1.39%
Wautersiella sp. 1.37% Chryseobacterium sp. 0.79%
Pseudoxanthomonas sp. 0.68%

Cladosporium sp. 0.68%

Stenotrophomonas sp. 0.34%

Jeotgalicoccus sp. 0.34%

x6 REBEEFREFRDELH

RE&F9 1 RE&F2 RE&FY 3
Wi (B) A% HBE (B (%) B (B) G (%)
Cladosporium sp. 38.31%  Eurotiales sp. 30.64% Cladosporium sp. 52.88%
Eurotiales sp. 26.62% Cladosporium sp. 22.87%  Penicillium sp. 15.38%
Penicillium sp. 18.83%  Sporidiobolus sp. 20.48%  Acremonium sp. 8.65%
Aspergillus sp. 6.49%  Enterococcus sp. 15.55%  Fusarium sp. 6.73%
Fusarium sp. 2.60%  Pseudozyma sp. 4.04%  Eurotiales sp. sp. 5.77%
Sporidioboius sp. 1.30%  Fusarium sp. 2.39%  Enterococcus sp. 2.88%
Acremonium sp. 1.30%  Penicillium sp. 1.79% Curtobacterium sp. 1.92%
Alternaria sp. 0.65%  Aspergillus sp. 0.75%  Unknown 1.92%
Curtobacterium sp. 0.65%  Meira sp. 0.45%  Sporidiobolus sp. 0.96%
Meira sp. 0.65%  Pseudozyma sp. 0.15%  Pseudozyma sp. 0.96%
Cochliobolus sp. 0.65% Cochliobolus sp. 0.30% Cladophialophora sp. 0.96%
Unknown 0.65%  Alternaria sp. 0.30%  Pseudozyma sp. 0.96%
Pseudozyma sp. 0.65% Meyerozyma sp. 0.30%
Nectriaceae sp. 0.65%
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AR T HREEEHER LN S - e S Fot% » KL R — B3 22 58 o U BT B
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B R EE ARG R ESES » AHAl R R R R
25 8 PRI S B e L T S b S R 7 PR AR S
TR R -

LN R A E A B R A b - =
REREBELAT » EIMRAR B (GRS R
AEYIRIBIERT 530-5,406 CFU/mM’ 3 S5 EREEEL By
247-135,406 CFU/m’ » EYIMFIEBEGEFRE) EH
HAEYIRIBIERE 106-26,396 CFU/M’ 5 H5NHRAE
BEFy 424-35,406 CFU/m’ » A 3B LEEEESSh
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