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Bacterial Flora of Fish Catches from the I.nsf_xore of Taiwan — |
- White Croaker and Decapterus russellii (Ruppell)
Shyh-Shiuan Chang .

The changes and characteristics of bacterial flora in fresh white croaker and
those after storage at 5°C or -30°C for 4 days were studied. The bacterial flora of.
frozen horse mackerel, Decapterus russellii (Ruppell) was also studied.i Total
bacterial count of frozen D. russellii fresh white croaker, cold-stored white croaker,
and frozen-stored white croaker was 9. 0x10%/g, 2. 5x10%/g, >>10°/g and 6.6x10%/g

'respectxvely The. bacterial flora of these samples, in descending order, were as
follows: frozen D. russellii Bacillus, Microbacterium, Mzcrococcus, C_ohforms, Alcaligenes
Pseudomonas. IV, Morazella, Neisseria, Proteus and Pseudomonas II; fresh white croa-
ker, Bacillus, Corynebacterium, Flavobacterium, Lactobacillus, Brevibacterium,

~.Coliforms, Micrococcus, Neisseria and vPediococcus‘; cold-stored white croaker,

Pseudomonas II, Pseudomonas I, Pseudomonas IV, Neisseria, Corynebacterium and
Acinetobacter; and frozen-stored white croaker, Neisseria, Micrococcus, Morazella
and Pseudomonas IV. The bacteria with higher deteriorative ability in these samples
were: frozen ' D. russellii Alcaligenes, Bacillus, Microbacterium, Coliforms, and
Pseudomonas IV; fresh white croaker, Bacillus and Microbacterium; cold-stored
white croaker, Pseudomonas IV; and frozen-stored white croaker, Micrococcus and

Morazella. Either in frozen D. russellii or in fresh white croaker the contents of
Bacillus and Coliforms were very high. All the strains isolated from frozen D. russellii
did not have amylase—producmg ability; on the contrary, most strains isolated from
three white croaker samples did. The coincidence between 3% KOH test and Gram
stain method in these samples ‘were 84%, 90%, 90% gnd 85% respectively.
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AMBEIRKERRERE S » TAREEBREHRCESH - GABHNERARK(5C ) AEE(—
30C) - FR4AXE » FAEKKRBRIABHRACRONRMEEZ THERE -

ZAMEZHE :

BE(pH) : RIMRARN10 g 7R84 90ml » BHE %A Jenco pH/TEMP Meter -
(Model 671 fllFEZ o .

?ﬁﬁﬁfﬁggﬁﬁ( Volatile basic mtrogen, VBN ) : 4k E. J Conway HWEEEHERZ 1

K1& : RALWFAK 12 B SHTERIE -
24 ( Total NH; ) ; BUAIREAA 10 g 1nZ&#EA 90 ml » BE&@U%E&( 4,000 rpm , 10

~min )2 + B;LH &% » Bl Orion Research” Ionalyzer (Model 901 ) HI%E °

= - MEBEMEENERERERE : ‘ =

PR A A S g 145 ml WEAERIEA » HEEFE 107 ~ 107° ~ 107 f*Zﬁﬁ £ K 1ml
R SRR Nutrient agar 547K Plate count agar B4R F » 20"(;}%:& 24 ~ 48 hrs HEEEH
s BRBEYRER T YRR (IFREFRE) o REE% B 30 ~ 300 @K TR » FEEEIN 20
~ 50 fBXEST B B » ENBI%E 5 Nutrient agar E4R |- » 20 CHEE-K » TR E X (BIE=R#
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HS8E ) % » BIRRH Nutrient agar b » WRFEHEME ( BAE—HE 5 CIKEPRE ) - AEL
Kazanas®® 5B » F Ll Shewan & 21 K Masurovsky £ 22 95680 » X RE Bergey’s
Manual. of Determinative Bacteriolagy » * %#EFEE » HET HFEME 1 - 2 IR e
-~ MR B R S v

HREMAEE  ABH Cytochrome‘ oxidase ?* , Gelatinase®’ , Catalase®™ , Amylase”’
» Lipase # 2® (& Olive oil agar test?’ J Tributyrin agar test?” ) ZE4REH o

T~ SRR END (BRES#EEH ) 2 /E

" BRERBERYBIEE > SUBRA H.S - DNase ~ RNase ZZE4 S 1O o LR HHMAY Gelatinase >

, Catalase® , Amylase ¥’ , Lipase * *® pyae/t §27) o SELLHLIR W FEES ~ BHE 192 ~ KEM
HE 7 IRE - ‘ ' ‘
_ A~ Gram{G 8 Gram R HE B2 i B IR E 2 e

BEHZ 9 F FDA 2 {5 Gram stain » 23 % KOH@& 0 fEHE AR — B8
Gram stain 82 3 % KOH VS ¥FT 54 B2 — B M 104

BRHRHM®

—~ EARRNAD - REREHEREZHE .

HBRAMALNBR O ZBNSBNhEE - AMBRERARMN - 20 CUTH REZ F# »
AReH BB ~ pH -~ VBN -~ Total NHs ~ Kvalue M BEME » HEERSAHARMNE CREKIL
~ BARSE) - BRNERBRENAKTEFEBERE  REESANREERRFMESEREZ
B8 MEEGAHMEHEZBEY » SRS SESRE TUE - SHLABRMEAHE
FEBERE » FEHEAGER _

RF VAR RERNARKKE (1~ 2X) M » MEEE 2.5 X10"/g » E5CTR-30
CHANKERHAKE » 5 CHEREEEE 10°/z > mEENFRPZHE (F6.6 X 10°/g ) o AT
REEAZ MEMSES Y » 75 CRARKM ; NS ARBZERY » HEFETHEE R
fEA 27 RASEUREEFRR ® -Bo0FEHZKEXK( 33.48% ) » MEE* ET0FERHE
ARMETSREYHER  BRAONKEFSE39.3% - BRER 80 % » REMER6 % BER
20 ZEENERABEN Y  BrROZKEEREZEHR » LTRARIFK 35’7‘7‘??’59@%@4@%&5
ﬁ s EREREMHSERE  REEREE MARECERANMERR (21 ) o
T~ BRI R ER 8L

B 2 41 HAE AL M B2 B A D » GramBHESELE » (2RI 66 % » GramBHE
RIE34 % » WBHTZEHY ; BORKEEES » 5 CRFAEi4 XFEF X — 30 CRFMi4 X&E » Gram G
535014 86.6 % ~ 5 %% 30 % » Gram@HE &L 13.4 % ~ %5 %K 70 %> BRE OBH BB
» Gram RPE RS RIG B S » LS HEREY » ki ThEEEIHBE 8 » BRSE 'V ZERARER
fEES X R ST R B AR R B AR ©

BN TS » HMEHE2 £ F &S Bacillus ~ Microbacterium ~ Micrococcus
Coliforms~ Alcaligenes ~ Pseudomonas IV ~ Moraxella ~ Neisseria Proteus X Pseudomo-
" nas 1 5 FH@HE O FBE Bacillus ~ Corynebacterium ~ Flavobacterium ~ Lactobacillus ~
Brevibacterium ~ Coliforms ~ Micrococcus ~ Neisseria B Pediococcus ;3 5 CRr#Ei 4 XHVE
o8/ & Pseudomonas T ~ Pseudomonas I ~ Pseudomonas IV ~ Neisseria ~ Corynebacterium
& Acinetobacter ; VWK 4 KB BLR Neisseria ~ Micrococcus ~ Moraxella ® Pseudomonas IV
° R EEORERREESY Bacillus » ERBRRMBBART » WARZHR
" Pseudomonas 1 ~ Pseudomonas 1 ( &¥ich ) % Neisseria ~ Moraxella ~ Micrococcus ( figEh
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Table 1. The average length, average weigixt, total plate count( TPC),pH,
volatile basic nitrogen (VBN), totai NH, ,K value, and organoleptic
test of frozen Decapterus russellii,iced white croaker, and white

- croaker after storage at 5°C or—~30°C for 4 days.

Average Average TPC pH VBN Total NH; K value Organoleptic

Sample length weight
P (em) - (g) /&) (mg%) (mg %) (%) test
D. russellii 24.10 152.88 9.0x10' 5.98 >1.9~84 31 20.25 good
__Wh;fe croaker 17.'25 34.31 2.5X10% 7.25 14.31 7  33.48 excellent
(iced) ' : ] ‘
White‘croaker 17.25 '34.31 >10° - - = ~  deteriorative
(5°C/4 days) s S - - :
White croaker M

17.25 = 34.31 6.6X10 ~ = = - —~  excellent
(~30°C/4 days)’ ‘ : o ‘ .

Table2. Percent distribution of bacterial flora in frozen D. russellii, iced
' white crodker, and white croaker after storage at 5°C or —30°C

for 4 days. .
Microorganism D. russellii| —— White croaker
: . : 1ced 5°C/4 days — 30°C/4 days
‘Acinetobactér R . - . 5.0 —
| Alcaligenes : 8.0 " - = = ‘ SN
Bacillus - . 28.0 40.0 . T -
N Brevibacterium - - _3,.3 - 4 -
Coliforms e 10.0 ‘ 3.3 - -
Coryné.baciérium - 20.0 . - 5.0 ' -
Flavobacterium - ‘ 6.7 ' - -
Lactobacilius - 6.7 B -
Microbacterium - 22.0 10.0 - -
Micrococcus . 16.0 ) 3.3 c— 30.0
Moraxelliz : 4.0 - - 30.0
- Neisseria 2.0 E : : 3.3 5.0 - 35.0-
Pediococcus - - 3.3 - -
Proteus 2.0 h '—-_ — ' -
Bseudoménas I - » = “15.0 ‘ -
vPseudm‘nonas I 2.0. . - 65.0 o=

Pseudomonas W 6.0 , - 5.0 5.0
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) 5 HiH TTREIR A ER AR EIK R0k A B » (K Pseudomonas £ RABKEE P RISERE >
A IS B AT 85 %78 AT E 5 MIOKERE Pseudomonas BIZERY » RI&5 % » R tMoraxella
~ Micrococcus Je Microbacterium RIS o BE ' SHERABELUZESE -

R A% 2 op T AR AL L B8 R B O E X9 Coliforms R H Gy Bacillus  » 7] SEESBAY
KERBERERGER » HRE Y 2EE—K o
S~ ARMERNEREARVRAEREESD :

EE 3 » Al cal i genes ¥BEEH: Catalase ~ Oxidase ~ Gelatinase ~ RNase *; Bacil-
lus ~AMicrbbaeterium& Pseudomonas #5888 Catalase ; Proteus ~ Micrococéus B Micr-
obacterium3ig 7~ gtk Oxidase ; FT# 50 BB MRIGMELE Amylase {7827 » 85} MOlive oil ZLi-
.pase {RE5584% ;s i &4 RNase ~ DNase & H,S ;zgngqulcalzgenes ~ Bacillus stérobacter-
ium ~ Coliforms ~ Pseudomonas Nﬁﬂﬁﬂﬁﬁgﬂ Proteus @RFE% % T RS
o Ll ERWBAL ML &R -

VKRB B O B R 5 1013 4 BTR o Pediococcus H%Eébﬂzﬁ%&H SZEEh; REHE
¥ (1530 %) BEsr W Amylase » BB E ™ &R > MATEFEEKUEBLERS™ - RS
B » WRERRNES D TEEE s ENEKEENES » Bacillus 88 Microbacterium &
B8 o ZEFT A Bikkeh BI4E Pseudomonas itk » W AIHEE B0 EUREMR HAE o

5 CHM4RWE D » HMEHZ BREH. S B4R NTNES & o B Acinetobacter 4 » H
fil B #k & B8 BF 4 Oxidase ; Neisseria /RgE4: Gelatinase 4} » Hg&#% (8T Acinetobacter JE%
24 s BEESW Gelatinase ; AR} B Hk 8L B4 Amylase R Catalase » 7T 30 b RA 1 # (
Pseudomonas 1.) 7 43#& Olive oil fjLipase %éﬁﬁ"i‘] o WESBAERESBEESH L Pseudomo-
nas 1 BEE » R RAEKEY » & Pseudomonas T (&M BIHREY 65 % %) BEETENREHH
B » HBd Shewan & ' % Castell & '™ jEE— -

- 30 CHR4RWEOE » HERME6Hiz - 20 ﬁﬁﬁ%%ﬁ*%%@éHzSZﬁ% » 2
RA 1 ¥k Pseudomonas R H » BN BREFTREAR © Micrococcus HBERELBIIRE » HK
B Neisseria ~ Moraxella s Pseudomonas Wik5 » IR AT = RS (58 BB - 7540/5’3
BkBEE 4 Amylase > T BERAE THHKIRBRERELE -

-~ Gram@ﬁEﬁGramﬁi&"%Zﬁﬁ% BB Z B o :

Gregersen * [ 3 % KOH i5¥i 68 Gram 65 353 71 # Gram I%ﬁ?ﬁfﬂ 55 #kGram & V4 B
B LOB S —Bi » BB 3 % KOH Y 2 T LAEHERY » WA 1 4 Bacillus macerans F—¥

» HtnE—% » ﬁﬁGraml@%’tﬁ%TL{méﬂiﬂﬁiﬂﬁﬂi EARED » ZHN—HUERE - B84~
90 % » HiER MK 7 Fiw » CramBHEEH 4 # » GramBHEEA 13 REBERR L » HFERTHE
B Gram$ Bk S IMELEZ2 AR B Rt » thEERNEL 5 SEREEE  BREEEH
et At ° S A o M 1 #k Escherichia coli & 1 ¥k Staphylococcus aureus BEEEEHRLL 3 KOH
v T LA ERE R B © A &ep » MBI EE R Gram REIEEE » ML 3 % KOHER
HJ5ESE o 3 % KOH fy 5368 Ryu %% 721938 ~ 19404 R AARIRH » B 874 B A0 RIEAT 0
s WHEAEREBERERR -

w B 4
K35 TR A T A Bk vk ) £ O TEAE TR TR A B A T B

AR B AT IR 822 A B AR b » 36 HOBE ) Gram Bt B % Gram IR #E B2 3 % KOH W &5l %

A— i Cram i o | o
ST MBS MBS 9.0 X 10/g » KBEEI OIS 2.5 X 104/g » IO S TR 4 REAIEE 10°/
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Table 3. The 'énzymes and H,S produced by microflora isolated from frozen
D. russellii.

Microorganism Catalase Oxidase Gelatinase Amylase Lipase'l,RNase DNase H,.S

Alcaligenes 4/4" 4/4 4/4 -~ 0/4  0/4  4/4 2/4  1/4
Bacillus 14/14 2/14 10/14 0/14 2/14 11/14 1@/14 2/14
— -~ Coliforms 5/5 1/5  1/5 0/5 0/5 4/5 1/5  1/5
Microbacterium 11/11  0/11 ".8/11 0/11 1/11 10/11 2/11  2/11
"Micrococcus 8/8 0/8  3/8 0/8 1/8 5,8 2/8  0/8
Morazella 10/2  1/2 - 0/2 0/2 0/2 1,2 1/2 0/2
Neisseria’ /1 1/1 o/1 o/1 o/1 oa  1/1 1/1
Proteus 1/1 0/1 1/1 0/1 0/1 0/1 o0/1 -0/1
Pseudomonas 1 1/1 1/1 0/1 0o/1  0o/1  o/1 1/1 1/1
Psewdomonas ¥ 3/3 3/3 . 2/3 - o/3  0/3 3/3 1/3  0/3

*! Olive oil. |

*2 Denominator indicates the number of bacteria.v tested. Numerator indicates the
number of bacteria showing positive test.( ) indicates the number of bacteria
‘showing weakly positive t.est.

Table 4- The enzymes and H.S produc_ed by microflora isolated from iced white
 croaker.

Microorganism Catalase Oxidase Gelafinase Amylase Lipase"l RNase DNase H,S

Bacillus 3@/12% 4q)/12 3/12 5/12 1/12 4/12 3/12 1/12
Brevibacterium  1/1 0/t 1/1  1/1 o/1 1/1 1/1 ‘0/1
Coliforms .  1/1 0/i-  0/1 /1 o/1 1/1 0/1 0/1
Corynebacterium 1@)/6 ~ 201)/6 0/6 1/6 0/6 0/6 1/6 0/6
Flavobacterium  10/2 > 2/2  2/2 . 0/2 o/ 2/2 2/2 0/2
Lactobacilluss - ()y2 /2 0o/2 ~ o/2 o/z 1/2 0/2 0/2
Micr_obacterid;n 33  1/3 2/3 2/'3 1/3 3/3 1/3 1/3
Micrococcus 11 0/1 1/1 o/1 o/t 1/1 1/1 0/1
Neisseria 1/1 1/ . o/1 o/t /1 1/1 0o/1 0/1
Pediococcus ~ 0s1  0/1 - 0/1 0/1 0/1 o/1 o/1 0/1

*land *? are the same as Table 3.
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Table 5- The enzymes and H,S produced by microflora isolated from white
croaker after storage at 5°C for 4 days.

Microorganism Catalase Oxidase

' 1
Gelatinase Amylase . Lipase. RNase DNase H,S

0/1‘

Acinetobacter  1/1*% o/1 2 *3/1 0o/1 0/1 1/1 0/1
Corynebacterium 1/1 1/1- 1/1 1/1 o/1- 1/1- 0/1 1/1

Neisseria 1/1 1/1 0/1 1/1 0/1 o/1 0o/1 o/1
Pseudomonas 1 2/3 3/3 3/3 1W/3 1/3  1/3 1/3 0/3
Pseudomonas I~ 5/13 13/13 13/13 6(@/13 0/13 11/13 7/1313/13
Pseudomonas f  1/1 1/1 1/1 1/1 0/1 1/1 0/1 0/1

*!and *? are the same as Table 3.

*3 9 means that this test was

not undertaken, because this.stra'-i:n was dead.

Table 6. The enzymes and H,S produced by microflora isolated from white
- croaker after storage at —30°C for 4 days.

Microof’gani'sm Catalase Oxidase Gelatinase Amylase Lipase *‘RNase DNase H,S
Micrococcus 6/6 *? 2/6 526 5/6 1/6 4/6 3/6 0/6
Morazxella 42Y/'6 6/6 1/6 1/6 1/6. 2/6 2/6 0/6
Nei sseria 7/17 7/17 1/17 1/7 o/7 5/7 0/1 0/7
 Pseudomonas W 0/1 1/1 1/1 0/1 1/1 o/1 0/1

1/1

*land *2 are the same as Table 3.

Table 7. The coincidence between Gram stain and the rapid method using

3% KOH solution.

White crdaker

Item D. russllii
Iced - '5°C/4 days — 30°C/4 days
' Coincidence  42/50 27/30 18/20 17/20 - —
' (84 %) (90 %) (90%) (85 %)
Gram (+) & Bacillus 1 Corynebacterium 1 Micrococcus 1

3% KOH (+)

Gram(-) & Fiavobac terium 1
3% KOH(—~) Coliforms 3
" Moraxella 2
Neisseria 1
Pseudomonas [ 1
Pseudomonas W 1

Microbacterium 1

Flayobgcterium | Acinetobacter .1 Moraxella 2
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g » 7E— 30 C R A K RIRAE 6.6 X 10°/g o VUM iR S A2 80 » HBIIT ©
Zﬁﬁﬂ’jﬂmgﬁ&wzllus » Microbacterium s Micrococcus s Coliforms » Alcaligenes » Pse-

udomonas N » Moraxella > Neisserias Proteus }k Pseudomonas I ; e O Bacillus » C-
orynebacterium s Flayobacterium s Lactobacillus s Brevibacterium s Coliforms » Microc-

. occuss Neisseria B Pediococcus 5 5C B 4 KE O Pseudomonas 1 » Pseudomonas 1 »

Pseudomonas I » Neisseria » Corynebactenum&Acmetabacter s — 30 ClFE4 KB OR

Neisseria » Micrococcus s Moraxella & Pseudomonas I © é*ﬁé}ﬁﬂ’]%‘&# BEBYEE &M

T ﬁﬁmﬂwﬁAlcalzgenes s Bacillus s Microbacterium » Coliforms » Pseudomonas N

H Wﬁmaﬂﬁ&allus B Microbacterium ; 5 CEW 4 RIWE uﬁPseudomomzs I:;—30CH

4R E OBMicrococcus FMoraxella o ﬁﬁmﬁm#ﬂmﬁm& OFEBH AR Bacillus
F1Coliforms o BEKHIAL B2 S8 Btk 2 MEE 4 Amylase FyBE ) » KA H= gHo$Rl

HIHES o B GramBHEE fGram ¥ By 3 % KOH B kR Gram k2 — —HHEA M -

BT NS 84 % KB DR 90 % » SC%EUEH'JEGﬁQO/ ' -30@%%4%9@5:1

5859
-
KE%?%KWI&BZ%E%%!D?E%&%U&%’J‘EH@*73'511'_' s WEED M » BHEH -
T ES B |
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