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Occurrences of psychrophilic bacteria in marine fish

Ryutaro UEDA™, Tomomi FUKAZAWA™, Iyo KOMIYAMA™ and Sayaka SUGIYAMA™

ABSTRACT

This study was undertaken to examine the microflora and occurrences of psychrophilic bacteria in
both deep-water fish and holoepipelagic fish. Two species of deep-water fish, Splendid alfonsino Beryx
splendens and Japanese butter fish Hyperoglyphe japonica were caught at a location off Kawana, Shizuoka
prefecture, Japan in July 2008 at depths between 400 and 500 meters. Two species of holoepipelagic
fish, Japanese flying fish Cypselurus agoo agoo and Japanese anchovy Engraulis japonicus were caught off
Numazu, Shizuoka prefecture, Japan in September 2008. Five specimens of each fish species were
used as experimental animals and the gills and the intestinal tracts from B. splendens, H. japonica and C.
agoo agoo were examined microbiologically, whereas whole bodies of E. japonicus were homogenized and
examined microbiologically.

Viable counts of bacteria on PYBG agar plates (average of five specimens; CFU/g) were from
1.20%10" to 2.22x10° in B. splendens, from 7.91x10% to 5.88x10° in H. japonica, from 3.36x10" to 3.73x10°
in C. agoo agoo and from 2.06x10° to 3.45%x10° in E. japonicus, respectively. Viable counts of bacteria
on 1/20 PYBG agar plates (average of five specimens; CFU/g) were from 1.08x10" to 2.38%10° in B.
splendens, from 1.07x10* to 8.03x10° in H. japonica, from 4.39x10* to 2.37x10° in C. agoo agoo and from
1.27x10° to 3.86%10° in E. japonicus, respectively.

To identify the microflora in each fish sample, a total of 1129 strains of bacteria were isolated (267
strains from B. splendens, 310 strains from H. japonica, 358 strains from C. agoo agoo and 194 strains
from E. japonicus, respectively. Gram negative rods, including members of the genera Vibrio and
Pseudomonas, were dominant in the microflora of all samples examined in this study. Gram positive
rods such as coryneforms were only detected at low concentration from C. agoo agoo samples.

Occurrences of psychrophilic bacteria were high in deep-water fish samples (B. splendens and
H. japonica) and comprised 94% of all isolates from those fish. In contrast, mesophilic bacteria were
dominant in holoepipelagic fish samples (C. agoo agoo and E. japonicus), comprising 53 to 56% of all
isolates from those fish. These results suggest that the water temperature in which the fish live
strongly affects the occurrence of psychrophilic bacteria in fish specimens.
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(psychrophilic bacteria & 7= IZ psychrophile) &
ST EEREL, DB BRI ZOEHBBIEL Hn
BB LI ho12Y, L, ZO%OBEIC
FVZoLHBMEIZOCTHHEARETH D &
T 20°CUL LICBEEAIREZ G925 2 &R
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tolerant) T % LI &N, ZOERICHON
TIEZE DR S RWREERFD R BRI VT E 2,
fEIRAIE ICBI 3 2 ORI X D | RIEAME O
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TRIUE7~ O Sy BfE S AU T2 A vl 00 U213 Vibrrio J& 73
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AR R DA IRIRAMIE O RZENL 7 T LR
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MEIZIE T 7 DREREAZNEEZEZ LT
57,
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2. MEBELUVAE
2.1 EBRMH
FEERAEHTIE. 2008 4F 7 A1 # i R A
XA TR DK 400 ~ 500m HEIE ORI AHTIZ Ty
HE L7252 A XA Beryx splendens ({5 340.2g ~
570.7g) 3 XA XA Hyperoglyphe japonica (1K
1.1kg ~ 4.1kg) . [FI4E 9 H 12§ W8 H i CHER AL
Sz b B U4 Cypselurus agoo agoo (1K 235.1g
~282.7g) B L O AU X 7 F A U ¥ Engraulis
japonicus ({KTE 15.7g ~ 19.4g) % 45 5 fH{K T >
MW, Zhbenob, ¥ 7540 ke
BBl L, S AFAM AFABLVEY
FIIME ETHLENEI T, EnEna ikl &
L7,
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2.2.1 HHPOLERHAEE

KRB 2 EEOICE & L%, IGEOWA
AEAEAKEMZ TREY S A XL, 10 54
WK ZER L7z, 612, BEAEREKE
FAWVWT10'~10°f%12 %K L, PYBG (Peptone-
Yeast extract-Beef extract-Glucose) %€ K % Hi ®
(Trypticase peptone (BBL) 10g. Phytone peptone
(BBL) 5g. Lab-Lemco powder (Oxoid) 2.4g.
Yeast extract (Difco) 2g. Glucose 1g, Agar No.l
(Oxoid) 10g, 7% #2 /K 500ml 35 X O /K 500ml,
pH7.5) 3 & Ot 1/20PYBG %€ K k5 #1®) (Trypticase
peptone (BBL) 0.5g, Phytone peptone (BBL) 0.25g,
Lab-Lemco powder (Oxoid) 0.12g. Yeast extract
(Difco) 0.1g, Glucose 0.05g, Agar No.1 (Oxoid)
10g. ZBE7K 500ml 5 & UK 500ml, pH7.5) (2
0.1ml D&k L7z, REEROD R 5 0E)A
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2 O EEAE A 2, BN R SR
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FIREEIZ BT DAERBAERT L,
2.2. 2 FAMOMEMEREE
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EERATV, ZH LY ORIERRICHE SN THES
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Ko BERE R 2 5°C, 20°C, 30CEHB L 40CT
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DELBHIZHFZY LARWEK (5 CHET40TC

D J7 THEFEATREZR ERR) 2 ThiRANE & /3B L7,

3. R
3.1 FHHOLEEH

BB OA R - BIERIRE ISR 2 A E A
VIR LTz, EBRIRENOARE (CFU/g) 1L,
30°CTIE 10* ~ 10°,15°C TIX 10* ~ 10° B L ' 5C
TIL10° ~10°, Th o7z, PYBG ZERKH, 1/20
PYBG %K & 612, HLENAEY T 15C
BERIZB W T, i CIX30CHEBIZBWVWT, £
T b mWAERBDE O biviz, AR OERE
# (CFU/g) 1E. F U AL A 0310 ~10°, 24
AA10° ~10°, RETAMN 10" ~10° BLOH ¥
7FA TN’ ThoT,
3.2 FEHMHLOIBEKREK

XUATADNG 267k, A XA 05 310 Bk, b
EUANG 3BIEBI ORI F 7 FA UG 194
R, BEF 1129 BRI M 8 D U L M e SR
ot LTz,

XU RALANEOSEEERDOWNERIL, Vibrio J&
(78 ¥£) . Pseudomonas J& (91 ££) . Flavobacterium J&
(48 ¥K) . Enterobacteriaceae J& (25 ¥K) . Moraxella J&
(21 #k) I & OYAcinetobacter J& (4 ¥k) TH -7,
AEA IS OBEREEDONRIZ, Vibrio & (163
¥R) . Pseudomonas J& (60 ££) . Flavobacterium J& (59
¥R) . Enterobacteriaceae J& (18 ¥£) . Moraxella J& (8
FR) 3 KON Acinetobacter J& (24k) TdH-o7=, b
T A0 B O BEREE DO WNFRIT, Vibrio J& (81 #%) .
Pseudomonas J& (157 ££) . Flavobacterium J& (4 #%) .
Enterobacteriaceae J& (12 #£) . Moraxella J& (77 ¥£) .
Acinetobacter J& (9 £) 3 L O coryneforms (18 #)
Tholee WETFATUNEDOHBEREDON
FRUX. Vibrio J& (54 #K) . Pseudomonas J& (55 1K) .
Flavobacterium J& (45 £8) . Enterobacteriaceae J& (19
¥R) . Moraxella J& (15 #K) I J O* Acinetobacter J& (6
) Tholz,
3.3 HBHMOMEE

KRR - ZIALICBIT AMEEE, R212F L
DTRLTE, FUAXAOMEMRIZY T L20%
O B CTHERL ST iz, il ClE Pseudomonas
BN, L NEY TIE Vibrio JEXZ N EUE S
LT\, #ARES 6 EIKD % CFU/R) 1%,



fi8TI% 4.06 X 10" B L OVHLENE D TIE 1.72
X10° Thote, AXAOMEML, 77 L&
PEALE O B THRERK S LTz, fTlE, Vibrio
J&. Pseudomonas J& 33 & O Flavobacterium J& 7> %
<R &, WALE NEY TiX Vibrio B3 XY
Enterobacteriaceae J&HME S L T\ o, AR (5
itk > 73] CFU/g) 13, #ETI1L3.96 X 10° & &
OWLENEY TIE 115 X 100 Tho 7=,

BT A OBV, HEENEY
& B 1T Pseudomonas &35 b % < M S L7273,
7T LSRR E T & D coryneforms b H S
Too MBS (5 E AR D15 CFU/g) 13, i Tld 1.78
X 10° 5 L OVILE AW TIE1.20 X 10° TH Y |
OFT W10 EFEmWERERE R LTc, BZ 7 FA
U2 ORI T LEMERRE O TR S 11T
B V. Vibrio J&. Pseudomonas J&. Flavobacterium
J&. Enterobacteriaceae J&. Moraxella J& ¥ L O
Acinetobacter J& 73 Z ALE VR S Tc, AR
(5 kD CFU/g) 14, 3.96 X 10° Th -7z,
3.4 BEMIIBTSHE-EER - FAHED
2Kl

AWFFENT IV THERB D D oy B S A7 JEA FF
1129 BRIZHOW T, JEK S DO BIEICHERL L T
M, R, B S D VIR 2 S
L7zl &xn, FARICKITA2EMEO 5D 5 EE
ER IR LT,

XFUALABIOATA DD OBEEKICE
WL HIRAEE O 5 od 2 FIE 2K < (il f il 3t
(2 6%) . RIE « W PEAF R HIEE A3 R R D 94% % 5
DTV, B A X AAIZTBW T, @i
DO FAFEICHE L TE < (39%) @B bz,
ZHICH LTI UFTBIOIZI7FAT NG
DBERERIC IO TIEHIRME O 5 o 251G 05 &
<, MffEL HIZ50% A T\, BEGm
MEIE e A TEE<BRESRT, VF2 7 TFA
TINZBWT 3R B SNIeDAThH o7,
B, AEFEREAT TN TIO/RIZB N TS
fRIEAF AR IR S e o T,

3.5 HBHHIZIHITHEEHARDOMEE

K FATE - AIBALIC 31T DA O Al AH 2 &
BIZELHTRLT,

F A XA ORIBMEARIL Y T LEMERE O

I THRERL S 1L TNz, Ml Tl Pseudomonas J& 73
HALE NEY TlE Vibrio B3, ZEE S L
Tz, #AwE (6 kDY) CFU/g) 1. il
TIE3.90 X 10" I8 L OVHILENEW TIE 172 X
100 ThHhotlz, AXADRBHMEML, 77 4
PEPERRE C O AMER S T, il TiX Vibrio
J&. Pseudomonas J& 35 & O\ Flavobacterium J& > %
<R E 4L, HALE WA Tl Vibrio JE ¥ L O
Enterobacteriaceae (FEPNHIEEEL) 23S L T/,
fEmE (5 RO CFU/) 1%, #8Tl%3.87
X 10" 3 L OB NEYA 1.14 X 10" Th o7z,

b E T A ORI M A T, HEENEY
12 Pseudomonas J&DME L L CTWTd, 7T A
BPEAREE CTd 5 coryneforms bR H S iz, 4
w4 (5 H & 0¥ CFU/g) 1, fll TIX 1.59 X
10° 8 L OWHILE N TIE 5.35 X 10' TH o7z,
LT FAT L ORIBMEFIL S T LRIERE
DHTHEK SN TE Y, Vibrio J&. Pseudomonas
J&. Flavobacterium J&. Enterobacteriaceae J&.
Moraxella J& 5 X O Acinetobacter J& H % 3L Z 1L
HEnr, AR (6 @RVt CFU/g) 1% 2.46
X 10° T o7z,

3.6 FHHEMIIETIEMIFASHEOMEME

KfafdE - AR ISUT 2 AT A B OO HE B A
ERAICEELDTORLT,

XA KA O@ ML M AR X T
1% Pseudomonas J&. Flavobacterium J& ¥ X O
Moraxella J& O i S v, HALENEY TIX
Vibrio J& %5 X O Flavobacterium J& D F i S 7=,
A% (5 ER DY) CFU/g) 1, fCiX 7.05
X 10° B L OVHILENEM T 2.60 X 10° TH -
Too AKX A OEMELFHME I, 8T Vibrio
J&. Pseudomonas J&. Flavobacterium J& ¥ X O
Enterobacteriaceae J&73% < i S dv, WHLENE
W) G 1 Vibrio J& 3 £ OY Enterobacteriaceae & 7™ 15
LT e, #AEEE 6 kD CFU/g) 1.
fi1-CIE 1.75 X 10" B X OVHILENEH Tl 1.23
X 10" Thote, BH T FA T O
FIZ BV TIX, Pseudomonas & 1 KON Moraxella
BO I ST, AR GEEDEY
CFU/g) 13 2.00 X 10* TH - 7=,
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— T, WEPEEN Y O FF AR AR I BV T
Vibrio J&=<° Pseudomonas J&55 D 77 MR E
ﬁé?é*tﬁﬂ%ﬂfbéwoik AAE L
CERY I~TY, <A UY, BYFTBIUF
VA A DIFWNAEM Z 7RSSR, AR
ZNEN10° ~10°CFU/g TH VD, W oiE
& Vibrio BMEE L TV Z L2 HE L TWVWS,
AAFFENZ I T b g pEFSE 4 TR O & M A A 7
AR FER Vibrio J&<° Pseudomonas J&55 D 7
BEMREENSES LTS ZERHIIL, 77 A0
MR X b B A2V T coryneforms 234 H &
N-oHThHo1z (R2), B IOMIELENE
W) OABEEAH 2 FlE S 2 & | S 0 Al B AH A i A
WCRERZIR GNP T2b 00, WARKIZ
THAEE N O 5 D3 i@ ME 23388 BTz,
ARFFIZIN T, ST S OBERERICE

2 W, ARIR IS KX ORI O &5 2 FIE 25~
7oA, FUAXABIOAX A OFBEEKIC
BOTIEHIRMED 5O DEA&MEL (MRt
(26 %), MR - YA I S 2R D 94% & 5
DTNBEZEBRHELNCR-72 (B1), A
HANZBWTIX, BMELFEHIE D o BRI ik
LT (39%) bz, —FH. vtk
KON E 7T AU OoBERRIZ I\ TR
EOEOLEIED @<, WAfEE $I1250%% %
TWie, KBMEOEDZEE LT AL A LA
ATl LTRSS, kAT % 7 74
T NZBNT 3R 2%) i sh/icoHTH o7,
INHoHmE LT, HAFEOERGINCE TS
KBPEEL TNWD I ENBXLND, 5HIER
WCHWEF U A XA BIORA X A TP G B
@m%mm~aMmH‘@@F#E%ﬁbt@¢
Th D0, PFraEELIZE T 5FH 0% KEE
@KﬁiBmmETi7~Bcﬁ4mmE*
X7 ~8CH. 500m g TiL 7~ 8CH. 700m &
TiE4~5CHETH Y, K 400m LIIEDHHT T
FEFEAKIER 7T ~8CLU T TLELTNDHZ &N
s Tnws Y, ZhCHLTHE I FA T
BLO MY HRMEILIS ORBIEEL TN
2, AEFEBRICHWERIIFEEEEL T A
BRSO TH Y | [FVEHROZ 6 DOFRFY

IBITAFRRAKRIT2 ~27TCTHH-T7, TH

D ENG, KM 7~ 8 CHITDUFHE ) & EREL
L7=F U AXABIOAT A O4BEEE CIRKIE
B LA HIE D E O 2FE L <. KRR
BCHEDRBIERTLIHNEZ 7 FA UMY
v O 53 BEFE R CIMRIR 3 J OB PELF A EE O
DDLEEMED -T2 2 ERHER I N D,

ARFTENZ BT 2 KB OAKIR 5 K Ol 4 v Hil
B OMEHZ R TH 25 & AR RIRME O
IR (R 3) (THIRME b 2 DM (Fk2)
ERIT XS e AR bz b 00, @M
AR 0D AR AR L AR IR A B O M B AR B~ TR
LMERZEA LT Y KR Acinetobacter J& A

FEI RS hote (R4), —RIC,
h‘é CAAET D IRIRME I TUHE R O & A 84
TORNEENTNDL EEbILTEY, ZOHT
H¥FIZ Pseudomonas J&. Vibrio J&. Photobacterium
J&. Moraxella J&. Flavobacterium J& 72 £ O 7 5
A@ﬁfiﬁ%wkibﬂfwéawoik\ﬁ
T30 TR 70> & 43 B S VT2 A v il o0 TS
Vibrio JBE N Z 0N EEbh T 5, j&ﬁn“@ﬁv\
i SRR X OB IR D2 <137 T A
FEMERRE CH D | [FERZ2E 235580 b7z,

—F. AE P 3 5CT 2 HEGERE L 2R
O~7uB IO —Er 23kt LT, 5C, 10 H
MO EMERER 2TV, £ 2B Lo ER
DR AR FER, ~ 7 151X Mycobacterium
sp. 2% 48%. FLEEEI )N 18.0%. Kurthia sp. 7N 16%.
Alcaligenes sp. 73 8 %. Flavobacterium sp. }3 £ OV
Neisseria sp. DB>ENZE 4 %3 >, Brevibacterium
sp. B2 % DEIETHBEE S, 7T AEEENE
KD 4% % HED TN L HE L T0D, P—

N2 T Alcaligenes sp. 73 50%., Neisseria
sp. 7 24% . Achromobacter sp. 7> 20% . FLEEE 23 6 %
ED, ¥~ 7 mDOa L RIERIZ Pseudomonas JEX®
Vibrio JBARE 1T S e o 7o LA LT D,
ARHFFENZFNT 4 FFED S 53 B S 7RI oo
T, 77 ABMEREIT e UL RS
coryneforms DA 723, Z OEHIZ DV TIXABH
Th o,

AMFFE T
Hkio9ﬂ(%%mmz&~wc)

—HEOPTHEKIEIICH-S 7
BRI E



ToURPEf 23R e U TRV, [ Uit CERER
ST TR T B I K 0 R O R R
BApDHZENRMBNTNDTDY A RN
DBHEMEN ST P ETARD X T FA T D
RARINZ 351 B ARIEM I O 434 iRt 7 £ 1220
THEBRFRDLERH L DL BbD,

5. £&8H

WEPERR A T A 2B B & LT BBt
AEMZ R~ 5 &I, SIS DA -
IRIRME IZ DN T H IS THRIZ, HBHNTHERD
BEEILLF oY Th b,
(1) AREHZ BT 2HRBEN 04 EH (5 1E
& o ¥4 CFU/) 1%, 5°C T 10° ~ 10°, 15°C T
10' ~10° B L M30CT10' ~10° TH o 72, &
B AEE . (5 AEEDIEE CFU/E) 1%, F o A
A T10'~10°, AXATL0°~10°, FEDA
T10'~10°, BLXOHF I/ FA T TI0 Tho
7=
(2) FLUAFXADD 267THE. A XA D5 310 £R,
FETFNL3BBKERBLIRIZ I TFATTNG
194 ¥k, A7t 1129 MR O GFRAME S 2 N 1308 PEB
PR B 2 S L 72,
(3) B BEFEKE D WNFRIL, Vibrio J& 376 FE.
Pseudomonas J& 363 ¥k, Flavobacterium J& 156 £k,
Enterobacteriaceae J& 74 ¥, Moraxella J& 121 k.
Acinetobacter J& 21 #£ 3 X O coryneforms 18 #k T
HoT,
(4) 3 8 oM & A6 (X Vibrio J&. Pseudomonas
BED T T LREMERENMES L TR, 77 A0
PEREIT BT A0 bR S 47z coryneforms D
ThoT,
(5) FAFENSDOSBEREICK T 2R, KiREk
KOG ME D L DBIG 2R~ A,
AXABILOAL A TIHRIE - WPELFA R 24
STBEERRR D 94% & Tzl xt LT, M E
TABIOTE 7 F AU TIEFIEME 2 50%
UbZzEosZ L, ZoBhE LT,
FHFEOABILITNCBIT 2KENEELTND 2
EMEZ BN, £, WTHORE) S bR
IR S o T,
(6) KHAFEIIMMELAHEOMEHEIZ, (KR

FNEE OMIE AR 2 e~ TR T 2 M B A3 L C
BY . BT Acinetobacter JBANFE T &< BH &7
Mol

B
ABRIED — 1% B AR SR B A
HFFERE ANBFFEE CTIT o 7= 2 2258 L TGt o
BEXT 5,
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FUATA
HIEBEREY 456 + 0.79 523 = 1.10 495 + 0.70 417 £ 0.72 497 = 1.00 5.38 = 1.00
4 i 519 = 059 456 = 038  4.18 + 056 486 = 064 443 £025 407 =035
*A
HIEERNEY 552 + 066 675+ 150  7.24 *+ 126 574 = 068 692 + 132 639 *+ 122
- i 565 = 063 587 = 091 5.98 + 1.02 6.37 = 091 6.04 =262  6.00 * 098
rESF
HIEEREY 453 =059 457 =078 460 = 0.71 479 += 065 536 = 1.12 445 =070
NROFATS 21K 5.31 = 0.58 551 =+ 0.27 527 = 043 5.35 & 0.21 5.44 + 0.33 478 *+ 0.34
*5{E{ADFH{E (Log CFU/g) +1ZE%ERZE
£2 FRABOERBLICHITLMEEE
- XA A A5 A rEA HEIFAIL
' il SHIEBENEY fif HILERNEY i SHIEENEY EXC
Vibrio 3.000.00*' 516061 436+0.44 6.91+1.52 5.40+0.66 3.68+0.63 5.09+0.63
Pseudomonas 4.43+048 350055 3.93+0.31 5.22+0.80 5.88+1.13 457+0.90 4.90+0.24
Flavobacterium 3.78+0.28 3.61+0.76 445+0.22 3.90%0.00 5.30 3.18+0.21 4.88+0.23
Enterobacteriaceae  3.000.00 429+1.18 3.60+0.35 6.50+1.63 5404053 3.89+1.04 4.70+0.49
Moraxella 362048 2.000.00 3.60+0.00 485+1.15 5.24+0.94 4.46+0.93 4.34+0.08
Acinetobacter 3.22+0.28 2.00+0.00 3.48+0.21 ND 473+0.35 4.48 422+0.17
coryneforms ND*2 ND ND ND 5.06+0.51 401+1.18 ND
BEREHK 461041 5.23+1.00 4.85+0.12 7.06+1.30 6.16+0.88 4.96+0.89 557+0.21

" 5EADFHIE (Log CFU/g) 1B#ERE

2 ND=HRH T




®3 FHREOEAMIZEITHERHENR

AR FUATA A5 A rEDA NEIFAT
fi2 HIEEREY i HILEREY fi2 SHIEERNEY EXLY

Vibrio 3.00+0.00"' 5.16+0.61 4.06+0.44 6.90+1.65 5.46+0.91 3.72+0.83 5.01+0.66
Pseudomonas 4.42+0.50 3.49+0.57 3.93+0.25 5.22+0.88 591+1.26 4.33+0.87 453+0.20
Flavobacterium 3.72+0.32 3.61+0.76 4.10£0.25 3.78 ND ND 4.64+0.37
Enterobacteriaceae  3.00%0.00 429+1.18 3.30+0.35 6.50+1.63 5.62+0.58 ND 4.54+0.09
Moraxella 3.62+0.48 2.00+0.00 3.30+0.00 485+1.15 4.23+0.81 4.22+0.93 4.30+0.20
Acinetobacter 3.22+0.28 2.00+0.00 3.30 ND 4.48+0.21 4.00 4.00+0.00
coryneforms ND*2 ND ND ND 4.30 2.30 ND
AR 4.59+0.43 5.24+1.02 444+0.13 7.03+1.45 6.09+1.07 4.65+0.92 5.39+0.34
! SEKDFEE (Log CFU/g) H1Z%(RE
2 ND=HH T
£4 FRABOEBLIIZHIT5EHIFAMEE

AR FUATA A5 A rEDA HE9FAT

fi2 HIEEREY 8 SHIEENEY i SHIEENEY EXLS

Vibrio ND*' 5.38+0.00 3.48+0.39 6.89+1.65 ND ND ND
Pseudomonas 3.48 ND 3.78+0.49 5404043 ND ND 4.00+0.00
Flavobacterium 3.48+0.70" 4.30+0.00 3.78+0.49 3.48 ND ND ND
Enterobacteriaceae ND ND 3.40+043 6.62+1.90 ND ND ND
Moraxella 3.00+0.00 ND ND 5.30 ND ND 4.00+0.00
Acinetobacter ND ND ND ND ND ND ND
coryneforms ND ND ND ND ND ND ND
RAERER 3.85+0.73 5.41+0.00 3.94+0.54 7.01+1.63 ND ND 4.30+0.00
* ND=RRHET

2 S{EKD FIE (Log CFU/g) t1EHE(RE
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