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A STUDY ON DISTRIBUTION:OF PSYCHROTROPHIC COLIFORMS AND
GENERAL MICROFLORA OF FROZEN FISH FOR EXPORT

Suk U SHiN*, Woo Jun KiM* and Sung Koo KANG*

Three kinds of samples, Trachpenalus curiviostris, Astroconger myriaster and Cantherines modestus
which were pre-treated in a processing plant were frozen at -40°C in a contact freezer and stored
for 32 days. ' )

The numbers of general bacterium, coliforms and E. coli were measured at 8 day intevals during
frozen storage and the isolated strains was classified. The results are as follows;

1. The numbers of coliforms and E.coli in the samples before freezing were much higher, than
those during frozen storage and it tended to decrease. .

3. General bacteria showed little change in number before and after being frozen.

Among 97 strains of isolated coliforms, only 4 strains of K. agerogenes I and 4 strains of K.
cloacae were classified and the rest was not determined.

3. Ninety percent of coliforms was found to be psychrotrophic coliforms, - which were able to
grow at 5°C within a week.

4. Vibrio and Pseudomonas were superior in number before freezing while Flavobacterium cytophaga
and Moraxelle were superior during frozem storage.

ok gt B E R S8 RIETRES T
T d WASTHN B TR WA A
IR A & M7bA AUOKE N B KGR

# El

—RgmeR & WETHIREMHR KN

'°] FINE 2 glxuk o] ol & s AWkl QL
o] wé 2 n(Panes and Thomas, 1968), FR(1974)
2ol M KR HESN FEAT ME= 2 9
s #Oig ek, ,

old] et Aoz Horie et al. (1974)2 - FiKel 4
SPERE KBITERE) ol ste] —20°Coll 4 ATRIN-S AR
@ A7t glen Lyer and Pillai (1971)% /yalifr fhel)

Aol A &N siddrEIN 29 Gael M

MHIEE Wishn o & M Wes B
o Qi Florastsl MRS Mtestel 2 E ek
aet,

HH 8 Hk
L mEbbe
Rkl A MY A bR BEoYe)

*PE AR OKBEVLPI s, Yoesu Fisheries Technical Junior College

—23 —



* HAY ada2E, e, AT Ay
Fas Bay A ;?“%‘Qi’i":a 3874 poly ethy-
lene %%o] o] Contact freezero}s] —40°C= i
Y AT 32HM trista4A 8 Aoz ey
D 5°CH ok MO REE GRS

2. %‘&M%EP %iﬁ? of Sy

WK 20gE FELEtS 9
meEl 255 homogemz eqt A% Hgier o o K

W Tmlol WFEAK Omig fmsl LDUT kel kel BFE
W shole
TR TS 509 HAREFIREE(Polypepton

5g, Meat extract 2.5g, Yeast extract 2.5z, Glucose
1g,Agar 15g, 2% 500ml, AT¥Ak500ml, PH7.2)
T MG £8 0.1ml% 10 Hipe] TaAdew

L,

@ik 20°C A THRY $50ete] Hreste=, %rzfi"ic‘
2 3E ERENE BR kd 109 Hine &

Tshe] KT Ao

KIBTE TS Clesoxycholate it A 30°C 24~48
A7k HEisted greee) JeFley Colonyz WgLE 4
Y3 ol & 108kE SIEE SiEREd FIAY o).
-E.coli= BARS RRMEHERASDHY #HigHL
WA E. coli TR Irmikel =gbeh.

3. SREEHS MK ¥ FERHR

M0y Florad] ik, Catalase, Oxidase ALy,
GlucoseZ} iz, Penicillinefs3t:, Caseinf®, it
HFET RS Horie o al. (1972)8 Tkl =

gty

Pscudomanas,' Vibrio, Flavobacterium-cytoph-

agasl] ¥¥] A= Shewan(1971), Moraxella®} Acinet-

Gram-negative rods
P

i I

Motile Motile or - Non-motile .- Motile or
non-motile " non-motite
b :
Kovacs oxidase HKovacs oxidase
positive negative
' No pigment No pigment Yellow or

!

Catalase positive

- Reaction in
Hugh & leifson's
medium

Fermentative inHugh
“ & Leifson's medium
Acid and gas from

orange pigment’

Catalase positive

glucose
| .
f . .
feladhs Nitrate reduction
22’?&%9 or _ positive
~ Fermentative !
* Enterobacteriaceae
Penicillin sensitivity
A dr; r-—(—3—lu—/-rﬂl—)—1 Flavobacterium-
cid, but no s : -
gas from glucose positive - Negat‘we Cytophaga
: Kovdacs Kovacs
- ] oxidas oxidase
Vibrio é‘é’:‘ aTScogsas |Positive |Negative
Pseudomonas GO yor Acinetobacter

Aeromonas

axell la

Fig. 1. A sheme for the identification of gram-negative rod bacteria.
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Table 1. Bacterial counts of cach sample before and afte.rffree—zving

Before Date of frozen storage
Sample Group - : —
freezing - 8 - - 16 24 32
E.coli/100g 4.5 - 2.0 2.0 2.3 0
“ Trachpenalus o
Coliforms/ig 9.0%103 1.0X10 2.0X10 2.0X10 1.0X10
curiviostris .
Bacterial count/lg =~ 1.4X108 .  1,0X108 7.5%X108 . 7.0%105 - 6.5X10°
_E.coli/100g. 2.3X10 7.8 8.0 7.8 3.0 .
Astroconger . . .
Coliforms/1g’ 2.4%104 6.0% 102 4,9%102 3.4X102 U 2.5%10%;
myriaster . . . . o
Bacterial count/1g 4,5%108 1.4X108 2.2X108 2.1%108 °° 1,5%108
E.coli/100g © - 2.4%X102 4.6X10 4.9%X10 " © 3.3X10 - 1.3X10
Cantherines . : .
Coliforms/1g" "3.7X10¢ - 3.0X10% T 1,7X10% 8.1X102 - 3,4X102
modestus .
. Bacterial countylg  9.6X108 4.0X108 6.7X108 4.3X108
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Table 2. Grouping of the psychrotrophic coliforms isolated from each sample

Group Indol M.R V.P Citrate 44°C Gelatin T:fr}:ﬁf;ﬁus A;f;gf:;iir Ca:ttol:iegrsness Total

1 — - — + + - 5 30 25 60
] — — -+ —_ — —_ 3 1 4
i - 4+ - + - 5 5
v - - o+ - - + 1 4 5
v + - - + o+ - 1 1
il - - + + - - 1 3 4
VI -+ - - - 1 1
VI e + o+ - 1 1
K - -+ + o+ — 1 1
X C— - - -+ - 2 1 3
XI - - - + - — 1 1.
S -+ - 2 2
X1 - - - + o+ + 1 1
XN+ - 4+ + 4+ - ’ 1 1
v - -+ + - + 4 4
Xn - +  + + - - 1 1
M - - - -+ 1 1
Total 7 45 44 96
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Table 3. Distribution of organisms isolated from each sample before and after freezing

% [ Date of the frozen storage Total
Bacterial qroup . ota
& control g ig a4 a2
1%
2 Vibrio 3 1 4
B
: Pseudomonas 2 3 1 6
>
0 S Moraxella 3 1 4
3 50 ‘
3 “lé Acinetobacler 1 2 3
&
E § Flavobacterium—cytophaga 4 3 2 4 13
3 ™
3 < Not determined 1 2 3
E Gram-positive rods 1 1 1 3
Gram-~positive cocci 3 2 1 6
Numbers of testing strain
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Vibrio 4 2 1 7

'§ Pscudomonas 1 3 1 5

. s:; Moraxella 1 2 4 3 10
:‘2 g‘) Acinctobacter 1 1
é Z Flavobacterium-cytophaga 1 3 6 2 4 16
;:; g Enterobacteriaceas 1 1 2
g Not determined 1 1 1 1 4
= Gram-positive rods 1 1
Numbers of testing strain 9 10 10 7 10 46
Vibrio 2 1 3

"g Pseudomonas 3 1 3 7

;f 2 Moraxella 4 1 4 4 3 16
§ ?," Acinetobacter 1 1
é Z Flavobacterium-cytophaga 1 1 1 5 8
:‘é g Enterobacteriaceae 2 2
§ Not determined 1 1 2
Numbers of test'ing strain ' 10 7 8 5 9 39

¥ Before freezing

3, & Flora2| REE

REEEEEE 3 2 USR]l A AR
523 fi1iF Floras] stWe) gis] Table 3¢ kgstel o}

INFEIR TR ARECl A ket 28k Vibrio,
Pseudomonas’} 539,  Flavobacterium-cytophaga,

Moraxella7t 21290 3, TUEIREER) glol A & Ml

Reh &R0 A HESE 997 Bk Vibrio, Pseudomonas

7} 199, Flavobacterium-~cytophaga, Moraxellaz} 75%

2 velygelb ol 49 $ERE Kol digk Al Vibrio,
Pseudomonaszt, 2] 2] 3= Vibrio, Pseudomonast= P
% ol A Flavobacterium-cylophaga, Moraxsllazl {55
g A& & 4 Atk

Horie et al. (1972)0] %itEHel micro flora® M A&
@ pRitte) (eskml Pseudomonas, Vibrio, Moraxellaz} Tk
o] el Axtm #4delery, Okuzumi e al.
(1974) & skl A pEasifi o2 Moraxella, Flavobac~

Table 4. The growth of psychrotropic coliforms isolated at 5.37 and 44°C

Growth at 5°C

No of within 37°C 44°C
Sample -
strains 1~6days 7~10days o — L4 —
Trachpenalus curivistis 7 7 7 0. 5
Astroconger myriaster 45 39 44 1 40
Cantherines modestus 44 40 44 0 31 . 13
Total 96 86 10 95 1 76 20
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Grouping of the organisms isolated from each sample according to the

Growth temperature

Trachpenalus Astroconger Cantherines
Group ' Total
5°C 20°C 25°C 30°C 35°C 40°C curivistis myriaster modestus
1 + + + + + + 10 19 _ 17 46
2 -+ + + -+ -+ —_ 11 3 14 28
3 + o+ + 4+ - - 1 i
4 - + + + + + 13 20 6 39
5 - - - -+ o+ 1 ' 1
6 -+ + + + - 8 3 ' 3 14
7 - 4+ + o+ = = 1 2 3
Total 43 48 41 132

Table 6. The mumbers of strain according to growth temperature of each bacterial group

Bacterial group

. Grouping according to the range of growth temperature.

Total
1 3 4 5 6
Vibrio 12(9) 1 14(9)
B | Pscudomonas 2D 5(4) 3(1) 3 18(6)
=

4 Moraxella 13() 142 1D 2 30(4)

En Acinetobacter 2 2 1 5
7] : .

Z Flavobacterium-cytophaga 3 4(1) 23(1) 1 5 1 37(2)

5—; Enterobacteriaceae 3¢1) 1 4C1)

Not determined 6(1) 9(1)

Gram-positive rods 11¢)) W 2 4(2)

Gram-positive cocci 4(2) 1 6(3)

Total 44014 29(9)  1(1)  40(4) 1 11 1 127(28)

Numbers in parenthesis indicate numbers of strain before freezing.

A 2e) RS 1, 200, AR 4, 65k Wgkeh

Genusg) Y RIEL-S Vibrio, Pseudomonas, Mora~
xella= 1,20l Flavobacterium-cytophagaz= Affe] VE
2 o) E MM BGSIEATS RIYTEE L,2,3TF &
5°Cell 41 AL H5 HEC et

E #

YUK IR T TN A GUMIE F A B,
) & BlikGIE e Contact freezero] 4] —30°C~

3

]

—2 8



RINATIEE M) G KISHT. 9 ~4 microfloras]

—40°Ca QDY 2oz Easd Ay Ao
2EM MERe=A 8d AHoR —ARNE, KB
E.coli Fi¥ze = o9 OMENNE B =
+% 2& Z4E Al

1. BRHFRe) —RRmiE, KIBUWRE 3 E colig] 576
e &% 6.5X105~9.6X10%/g, 10X10~3.7X
104/g,41.8~2.4%X10%/100g 2. 2 KIBIHTL, E. coliv fif
Mol #UAel = MW fiReE 2oy
— AR DS AT E W] XolA] okstc).

2. KEGUETE OTiE k& St K cerogenes | 4%,
K. cloacae 43S BEY 2 2 e =T RSN
o] et

3. KEBig#eel oF 90271 5°Coll 4 1A Lidgel] ¥
HFrMEY il KB el =}

4. DEIETEATY —dnig Florayx Vibrio, Pscudo-

_monas7t, PEELEIH = Flavobacterium-cytophaga,
Moraxellaz} %% 843}9l c}.
5. gifE ol olol A EE#hsl Flavobacterium—cytophaga
 5°Cel 4 108 Bl EFax o2 Tkkst 79 80
%% L83, Moraxella= 5°CoalA RWilkst #BWH
Wigs et (K WRe 19764 B SUNHR B
Bel] & A

2 £ X #t
: i
Baumann, P.,M. Doucloroff and R.Y. stanier
(1968) : Study of the Moraxella Group. [.
Genus Moraxella and the Neisseria catarrh-
alis Group. J, Bacteriol., 95, 58—73.
Baumann, P., M.Doudoroff and R. Y Stanier
(1968): A study of the Moraxella Group. ||
oxidative-negative Species (Genus Acin-
etobactor) J. Bacteriol., 95, 1520—1541.
Horie,S., T.Arak and K.Saheki (1972) : Some

observation on the distribution of Psych-
rotrophic Coli-aerogenes Bacteria in the
Mountain Area. {tfiik, 13. 405—409.
Horie, S., M. Okuzmi, M.Kimura, M. Akahori
and M. Kawamae (1972): Studies on Ps-
ychrotrophilic spoilage Bacteria of chil-
led sea fish. I. Bacterial Flora
spoilage of Raw Fish. 4§z, 13, 410—
417. ’
Horie,S., M. Yamagata, H.Inoue and T.Izumi

in the

(1974): Comparative evalution on the
determination of Coliforms and Enteroc-
occi in Frozen Sea Food Products. 4453k,
15, 110—115.

Lyer chaudhuri and Pillai(1871): #@MiZzOM &N
Misi%e Bge. J. Food Sci., 12, 76—8L1.

Okusumi, M., S. Horie,K. Imai and K. Mats-
ubara (1974): Bacterial Flora of Frozen
Fish. {453k, 15, 22—29.

Panes, J.J. and S.B. Thomas(1968): Psychro-
trophic Coli-aerogenes Bacteria in Refri-
gerated Milk. J. appl. Bact., 31, 420—
425.

Silverman, G.J., N.S.Davis and J. T.R. Nic-
kersom(1963): Certain microbial Indices
of flozen uncooked fish fillets. J.Food
Sci, 29, 331—336,

Shewan, I.M, (1971): The microbiology of fish
and fishery products-a progress report.
J. appl. Bact., 34, 299--315,

BSmHA974) Ay B MITMETA deiA Kk
KIGIK IS 4346, BEKHCEL, 8, 69—74

FLAF R (1959) ¢ fx SR e sh(D).

—_20 —



