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Hironobu HIGOSHI and Sukekazu HAMADA : Studies on
psychrotrophic bacteria isolated from raw meat
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55— GERE, <=y YEEH (25U, Shewan 5'0), Ta¥= AR (Thornley ) 73 &
<% %o

3 AMEERECHTINMER

Ht3XEkk O Trypticase soy broth (BBL) 20°C 24 BRI R A, AMOBE T+ AEREH (B
Brx+205% ®Y<F+v1.0%, HEtrr) o405 %, EX1.2%, pH7.2) ERKZNZN
1a&E (BE2m) FoERERELL, chbEENEN0°CL4A, 5°CL10H, 20°C4 BHXU35
‘Co2REELT, MEOERS JKUBEORE (+, +F, ++) #EERRBTEE L1,

o 3 B& AL K

1 AMEHORE

FRABLIUBEARDS CHHI N°CHJTHBE AN Bk (UTaIESE 5°Colkk, REE20
°C @k E U D) DRIESRMI, & 1LIKRLI,

Table 1. Incidence of organisms isolated from fresh and frozen meat
samples at 5°C and 20°C incubations

Fresh meat Frozen meat
Organism Incubation temperature Incubation temperature
5°C 20°C 5°C 20°C

Pseudomonas 58 ( 10.8)* . 83 ( 61.0) 96 ( 65.3)
Flavobacterium 55 ( 10.2) 109 ( 17.8) . .
Alaaligenes | ) 218 40.6)  37C 6.0 12( 88 8C 54
Acinetobacter 46 (  8.6) 6C 1.0) . .
Coliform bacteria 8( 1.5) 8(C 1.3) N .
Staphylococcus 3C 0.6 42(C  6.8) . .
Micrococcus 3C 0.6 76 ( 12.4) . .
Streptococcus 22(C 4.1 40(C 6.5) . 8(C 54
Bacilius . 11 1.8) . .
Yeast 23( 4.3 24C 39) . .
‘Unclassified

Gram (—) rods 42( 1.8 28C 4.6) . 6 (C 4D

Gram (+)rods ** 55 ( 10.2) 225 ( 36.6) 41 ( 30.2) 29 ( 19.8)

Gram (+) cocci 4C 07 8C 1.3 . .

Total 537 (100.0) 614 ( 100.0) 136 (100.0) 147 (100.0)

*  Number in parenthesis indicates percentage

** Including coryneform bacteria
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RO OHODREL I, HFMALSIMEN BT, BEAL S I N ERICHEELT, S8
DER DB R/ IRBE BRI, EHEOMEDL SRR I N TV,

CNOEFHLSHBL, FRADS CHRBK TR, Alcaligenes —Achromobacter BESIKICE L,
CNDHTRED 40.6 B% LD 12, RV T Pseudomonas, Flavobacterium, Acinetobacter ET
B0, LNSEALT 5 ABHBENLED T95 BRI, ChicHLTH 20°CarmER I, BE X
NI EER T3 Flavobacterium, Micrococcus , Staphylococcus, Streptococcus 15 & 9% P fo b,
RO kAT 7 2BUBELAL S5 LBHBRE LURBETRKRD 69.3% £ hnt, BE,
FREA D 20°CHMBRITIE Pseudomonas 55 1Bk b B S I - 72,

—77, BERAD 5 CHRME 20°CHRER & 12, MBEOEB B LV ENELORBERINZIZAL T
o e MEBEDIKRDOKEMIZ, Pseudomonas TH Y, RICERE S 7 ABUREDRE - 12, T,
FRADO S CHBBKICE N TRLB D - feAlcaligenes — Achromobacter 12, L TIEH - resE B
A 5°CHBEkE U 20°C 2B TH A o 7o,

188, 8t XNt Pseudomonas 5 5, RRERTEM LAEKROBAIR, FRAD S CHBtRT
R69% BEADSCHMKTIIIZH, M20°CHBKTI 14%THD, BRNEEEIC BEXE
KREEBRDD D - 12,

2 ATISRABECH TSRS
Y, FMAD S CHMkD 4 B REREICE Y SRR, R 2ICR L1,

Table 2. Degree of growth at different incubation temperatures of
organisms isolated at 5°C from fresh meat samples

No . of Incubation temperature and degree *of growth
Organism strais 0°C 5°C 20°C 35°C
examined
- A = b - A — A
Pseudomonas 58 1 * 2 55 « « + 58 « .« « 58 20 9 2 27
Flavobacterium 55 2017 9 9 - 414 37 -1 3 51 45 - 2 g
hchrosonesiey) 218 6 6 B 198 + 3 5210 - - 2 216 135 42 14 27
Acinetobacter 46 51817 6 « 112 33 « « 9 37 26 1 8 11
Coliform bacteria 8 4 1 3 ¢ ¢ 2 6 e o 8 e 4 - 4
Staphylococcus 3 11 1 « « 1 1 1 e o o 3 s 1 e« 2
Micrococcus 2 . ! 2 o s 3 1« 1 1
Streptococcus 22 121 - e ¢ 22 ¢ 222 e 1111 «
Yeast 23 1111 - 1 <22 o 1 .20 2 1 20 3 «
Unclassified

Gram (=) rods 42 10 6 3 23 « 5 « 37 « 2 2 38 37 2 1
Gram (+) rods ** 55 31 611 7 6 812 29 + 912 34 50 2 + 3
— Gram (+) cocci 4 1.3 - » 1 3 R . 3 1 o
Total 537 8994 52 302 7 69 47 414 <58 30 449 348 76 28 85

(16.6) *** (1.3 (0.0 (64.8)
* Degree of growth: —, no growth; +, poor growth; ++, moderate growth,

+++ good growth
** Including coryneform bacteria
*¥**  Number in parenthesis indicates percentage
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20°C 4 BEE T2, 5°CHMBOT~THBEML, LrbENoDORSHNRIFICBM LI, 1,
0°C 14 BERTRE Q@I Lz, 35°C2 BER TRHAIE QRS TE B 7%
135, 5°C10 B & T TEIV, 740 FREKOROERSIDEA ol

BEEAICAH B &, Pseudomonas 35 LU Alcaligenes —Achromobacter T3 & A& DHERKD0C,
5°C % & U5 20°CE % T +H+ FREE IC 858 U 720 CDICHT, Flavobacterium % KU Acinetobacter

T2 0°CHe3E T +H+ TR ICHE L - Bk S 130 » 12, KIBEBF O EKIT, HBL-4BERER
TEH BRI, FNODOMMRERER 20°CHL U CERTRIFTH 10
wic, FHER® 20°CHBBKRIC DD TOREE R 3IKR LT,

Table 3. Degree of growth at different incubation temperatures of
organisms isolated at 20°C from fresh meat samples

No. of Incubation temperatures and degree* of growth
Organism strain 0°C 5°C 20°C 35°C
examined "0 T T T 4 4 4 — + A — + H

Flavobacterium 109 33 22 24 30 13 13 11 72 1 2 2 104 66 15 6 22

Alcaligenes 5 31 13 7 4 13 6 4 2 25 + 3 WD 9 3 5
Acinetobacter 6 1« 4 1 1l e« ¢ 3 s+ 1 - 2 3 1 .
Coliform bacteria 8 4 2 2 3 1 2 2 e o « 8 L | 7
Staphylococcus 42 31 10 1 - 15 20 7 ¢ =+ o o 42 - 4 5 33
Micrococcus 76 66 8 1 1 4 21 7 3 2 3 7 64 13 14 11 38
Streptococcus 40 37 1 - 30 2 + ¢33 7 - 2 31 17 .
Bacillus 11 8 1 . 6 . i « 1 3 7 5 1 - 5
Yeast 24 10 13 1 - 5 8 2 « 9 2 13 17 T - .
Unclassified

Gram (=) rods 28 20 4 1 3 7 5 9 7T e« « 4 24 17 2 3 6
Gram (+)rods** 225 140 60 18 6 54 49 76 46 - 21 18 186 108 53 23 41
Gram (+) cocci 8 7 1 2 6 <« e« o 7T o 1] - 7 1 .

Total 614 370 132 56 56 187 140 124 163 3 77 43 491 250 146 61 157
(60.3)*** (30.5) 0.5 (40.7

* %% x** Gee the footnote in Table 2.

5°CH# T2, 1312 30 BOBKIBM T X 13 » 1208, ENODE X Streptococcus, Micrococcus,
Bacillus 158 T -1z E 12, 0°C EEE T2 60 BDOE#KDS, 35°C BB TII 40 BOEKD, TOTO
BT R otre CHODBEEE, £IR5°C FRAOBREICHELT, 0°CHERTRBTE IV EK
DHELL B oD LT, 35°C K B THMTE MOEKRSIICDEDL -1, 188, 20°C FEEKIC
b 20°C HAETHETXRVEKBCSOEA SN,

BN RO BBRBOBREICOV T, FIBOL S 5" CHBERE 20°C 2K & O BRIB © HE
RRMBBIIELTH -1 b, TNoE—FELTRIKRL,
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Table 4. Degree of growth at different incubation temperatures of
organisms isolated at 5°Cand 20°C from frozen meat sam-

ples
T No . of Incubation temperature and degree * of growth
Organism strain 0°C 5°C 20°C 35°C
examined T T Rl e i A e e e s 2
Pseudomonas 179 I 178 « o « 179 « ¢ 179 121521

5
Gogenes ) 01 6 5 8 + 3 6 11 + « .« 20 4 25 9
Streptococcus 8 1 7 . e ¢ 6 2 e ¢ 5 3 . 3 5 .
Unclassified
Gram (-) rods 6 1 1 . 4 « 2 4 « o« 1 5 3 «+ 3
23 43 4 + 7 52 11 69 «1

Total 283 4 39 49 191 - 34 51 198 - 12 56 215 20059 7 17
(1.4) *** (0.0 ©.0) (70.7

Gram(+)rods** 70 1 25 43 1

*, ¥*, *%x GSee the footnote in Table 2

S°CHIU20°CHMMDT NTIRCHIU 20°CREBTRIREL, X BITIREA EDBIKEH 0°C K3
TOHI LI, LrbASBOEKIRCLS SHERBE CRITICHMM L7, %IC, Pseudomonas T
RREALTNTHEDL S RBIKTH »7o —F, 35°C B TIZ 29.3 B DB AR L - KT &7,
LPSCORETHML-EKRDOS i3, +TEREDOHNLDTEH - 7o,

ULORED» S, BEAD 20°CHBBRIL, $~TH5°C10 B HETHEEL, 0°CHEBILBNTSHS
°Cﬁ%ﬁ&a&ﬂ£ﬁﬁ&mﬁmfé5c¢%ﬁbrméo

v »®

TN D 5°C MMk LU 20°C o> @bk i3, EHREBEBOMB A ONTI NS, £hd ODABREN
ST, TRHBL, 5°C TR T3 Alcaligenes— Achromobacter, Pseudomonas, Flavobacterium
REDT 7 AREUREHTIBEED ORI L, 20°C HEETIRS 5 MBS T iRBREDSH T0
BEADLR, TOOOMEE, AR DBBRRAD 5 L 1 ERMEICH T Flavobacterium,
Achromobacter , Pseudomonas 18 £ D 7' 5 ARRMASE T 70 %L L4 ¥, F7:Wolin 620 DB
FADS 2FCHRTHM UL BKDE 55, 75 LBHBETS -1 & T 285 & 22— L1,

—%, BEATR, 5°C 8XU20°C 2B E &1C Pseudomonas NESNICEBTH 2 LFEAKIC, T
mﬁmﬁﬁﬁiU%n6@&&$6ﬁ%ﬁﬁﬁﬁﬁﬁﬁbfﬁb,%ﬁ%@@é&ﬂ%émmimam

BeBREEHSRIBENZBRMEETIR, Pseudomonas BENTH LT HERSL, 2oa
ABLURAERBRELI L &, ARBOBBICKZC LT TIREEATLE," " > cne
DHRECET RRESEAOEE >ORKE 12, BHBTRUT L —K LiZhds, @0 BEA B3R
BT Pseudomonas HEERIICHB TS -7 ATIHZIZEALTH - co TOHBERBARKTEBTH -
12 Pseudomonas i3, $% 5 FMREBLRL T b Db “1ICPCTORKRERICHBEL b L%
AoNDH, BLTOARBREEL L EVARBOBMNER TH 12, THbS, FRABRD
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Pseudomonas TRELEEELEKI 69 L HD o U BEABRDOZNTRINEERIFELK
HSBIC 84 ~ 88F % H DTS S EABOREIT, HRBAE IR ERABERD Pseudomonas
mﬁwt,smmsmmlmmyzx;vLmawCQ”m;arﬁ%énTmao

5, ARESREETORMBEERICENT, IEJ'U%FE'C“#:Elaﬂéifdiﬁﬁﬁw[%@fgﬁiﬁﬁﬁicf,
%ﬂ%ﬂ@ﬁﬁﬁﬁwiaqrwtocnewctu,m%&nuﬁﬁénhﬁﬁqufaﬁwim
5#.55muﬁb§ﬁf5ofé%ﬁ%n%nmﬁiﬁmxammbanwﬂ,%@m%ciﬁﬁ
%ba@onabmb,ﬁﬁmz;vﬁﬁﬁmewswﬁ%ﬁfu,?NT#ZNC4EQWK%ﬁu
Lbd 2005 D13 & A EDBBIFEBMATR L1, Chiz% < OEBREMED, 20°C A6 1 X d GE IR BE
DOHBCLEERLTNEEEDN S,

ZWCﬁﬁﬁmﬁﬁaﬁmﬁwf,5%%ifu%ﬁﬁm%®é§%ﬁ,itﬁﬁ%m%@%m%m
S, LR e C 0O, MEMEENICE ZEAMEOEE", TCHT TR
ﬁaﬂﬁ,itu&w#l'MmMSQ'%%“)ﬁxve@ewwsmf%ﬁ¢5M%,awa%@
o LAY 3L, IEEME (Psychrotrophic bacteria) AA &t D, THH6DT EESER
?5&,2WC4B%EEH.ﬁﬁﬂ%@ﬂﬁﬁ@ﬁﬁﬁwmmﬁééﬁébﬂﬁwo%Ku%@@%ﬁ
INO)J;")fIttPiE’ﬂEﬁFa‘i?%?ﬁif:ii?%ﬁéntﬁ:ﬁ:ﬁ’ﬂi, AEZFELARANTH IV EEDN S, LD
L. G A D20 °C SHEEEK 12, [5°C 518 bR iC et LT 0°CHE 2 THIFEC & 2 BBk D 15O K H, 35°CH
ETHBETX 2RSS D, 1277 LARHEEORBERGED -~ 1o 5, FEELAKKIOL
T 20°C4 RERELEIEAT 28481, ChOoDRKHEBT 3 LEBHS D,

vV B ¥

BREOERMEIC L 3ERREOBEETNI L LB, N SERNELOIHINZAMBEOY
E%%%Emf,%ﬁ@ﬁxﬁ%ﬁ%#%sTloEihﬁZNC4E%iT%%$ﬂtLM4%ch
<, REsrRA, ROTERREZRICLBAOBERRETIEL, RDE D IEBEE G

FHEA D 5°C 38k 537 ¥k T2 Alcaligenes — Achromobacter , Pseudomonas, Flavobacterium BE
D75 LRHBED T BE BT, @20°CHM6L44kTR, 77 2BUHORAS IUREASKNTOS
A 5p 1S, Flavobacterium & 18 %dH » 12 BHRAD 5°CH L U 20°C bk, &t 283KKTid, 0 #
L - IR BE i B8 (%75 { Pseudomonas 360 BLLEZE G T,

ABEREE COMERBRICE T, FRADSCHBKTIRITEN CCERTRIETE LD &
25, T S Micrococcus, Flavobacterium, Yeast1d SR oty T2 5 CHEERRD 65 %13 35
CHBCHIETS 15D - ee —F, FREAD 20°CHBMK T, TOHM 5 CHRT, 7 40%280°C
%Ef@ﬁthMﬁ,%&m®§C$;UZWCﬁ%ﬁfu,atAE?&fmﬁﬁmwcﬁif@
ﬁ?é,b#ékgﬁwﬁﬁwﬁﬂﬁﬁﬁ%%bt.bbb,%T%ETHkgﬁwﬁﬁﬂ.ﬁmﬁﬁ
TEILD 1%

20°C4 A B % THB SN B, BEABEROT TEHMABRD 70 Fos ERME ICAS &
N3z END, AEBEREICHBNORBBAES REBREIN-ARELCEVT ERME OB
EIERBEE LTGAT2 2L B0 5,

2°% x ®
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Summary

A total of 1,434 strains isolated by incubation at 5°C for 10 days or at 20°C for 4 days
from fresh meat (veal, beef and pork; 151 samples in all) immediately upon dressing at
slaughterhouse and frozen meat (veal which had been preserved at —10°C for approximately
4 weeks; 29 samples) were identified and tested their growth abilities at 0°C for 14 days.
5°C for 10 days, 20°C for 4 days and 35°C for 2 days incubation respectively.

The results obtained are summerized as follows:

Gram-negative bacilli such as Alcaligenes-Achromobacter, Pseudomonas and Flavobacterium
accounted for 79% of the 537 strains isolated at 5°C incubation from fresh meat.
Approximately 70% of the 614 strains isolated at 20°C incubation from the same type of
source were gram-positive bacilli and cocci while Flavobacterium accounted for about 18%.
By contrast, Pseudomonas constituted over 60% of all organisms (136 strains isolated at 5°C,
147 strains isolated at 20°C) from frozen meat, irrespective of incubation temperature.

In the growth test at differnt incubation temperatures, of the 537 strains isolated at 5°C
incubation from fresh meat, 17% failed to grow at 0°C and these were frequently of the
genera Micrococcus and Flavobacterium or yeast. Sixty-five percent of the same population
was unable to grow at 35°C. Of the 614 strains isolated at 20°C incubation from fresh
meat, 70% was able to grow at 5°C, 40% at 0°C. Of the 283 strains isolated at 5°C and
20°C incubation from frozen meat, practically all strains proved to be capable of growth at
0°C, mostly satisfactorily, but the majority failed to grow at 35°C. It would follow from
these finding that incubation at 20°C for 4 days is applicable as a rapid method for
detection of psychrotrophic bacteria in samples of foodstuff preserved frozen or refrigerated

over a relatively extend period such as the frozen meat used in this study.



