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THIS VOLUME IS DEDICATED TO MR. G. C. CHEN
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In memory of Mr. G. C. Chen, (Jan. 6, 1924~Dec. 29, 1978) renowned
expert in fishery technology who contributed his whole life and his wisdom
to the research and development of fishery product processing industry in
Taiwan.
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FOREWORD

It was my pleasure to have the opportunity during my vacation to meet all the fishery
microbiologists and the related specialists from academic, governmental and industrial
institutions in Taiwan. The Conference on Fishery Microbiology held at the Joint Com-
mission on Rural Reconstruction in Taipei on July 12 to 14, 1977 was a nice occasion
for the review of the updated in information in fishery microbiology and for the discus-
sion of the current problems in this area. I am especially pleased and proud of those
fishery technologists who attended in the following workshop (July 18 to August 13, 1977),
with an excellent demonstration, held at the Institute of Botany, Academia Sinica.

Fishery Microbiology covers a broad spectrum of microorgnisms in which bacteria
are the major organisms encountered in fish and shellfish. Only major subjects which
were considered especially pertinent were selected for discussion under the limited time
schedule. The identification of bacteria commonly present in seafood, especially those
which are associated with spoilage and organisms of public health significance, were
emphasized. Several new concepts, e.g., the cell membrane of Gramnegative bacteria

and bacterial genetics, established in recent years in bacteriology were also briefly de-
scribed. '

This volume contains mainly the contents of the lectures to the conference and,
partially, certain materials described in the workshop. The last three added papers,

Appendices III-1, III-2 and I1I-3 are contributed respectively by Prof. H. C. Chen, Dr.
L. P. Lin and Dr. C. C. Tsai.

I am deeply grateful to the Joint Commission on Rural Reconstruction for spon-
soring the entire program, Prof. H. C. Chen, Head of the Fishery Technology, Kaohsiung
Jr. College of Marine Technology for his organization and instruction of the laboratory
workshop. Particular gratitude is extended to Mr. C. T. Chueh, Chief of Fisheries Divi-
sion and Mr. J. L. Chung, JCRR for their advisory role in this project, and Dr. C. S.
Chen, Institute of Botany, Academia Sinica for his arrangement of the workshop and his
indispensable help. I am also appreciative of Dr. L. P. Lin, National Taiwan University.
for his encouragement and suggestions, and Mr, W. L. Wang for his careful work on the
manuscript ane reading the proofs. Assistance from Mr. C. Y. Wu and Miss S. S. Chen
in the laboratory work is also gratefully acknowledged.

Tuu-jyi Chai

— iV —

By

—



Y

K E i)
Fishery Bacteriology

A

4y

BB T (FOr@WOrd) - -+reeeermmeeter ittt et iii (iv)
F—% @ B 45 # 6 (Bacterial cells) wevrerrerrerree 1
=t M (SIHUCTUIE) «ovrrerr e 1
Bt R (Composition) ............................................................... 2
¥ =8 e 2B (Fractionation of cell compdnents) --------------------- 3
Fotp eI EEET o8B A L4 (Isolations and functions of
outer membrane proteins) ......................................................... 3
BoF HAemAREKRPFG®E (Psychrophiles and bacteria
LR T T 1 <) o) S P PP 6
£—tr HRétad &% (Characteristics of sea water bacteria):-«--«ooeveeereees 6
¥t 54 Meat (Psychrophiles) «ooooovoovini 6
| = HERiAeE 85 (Effect of high temperature on
PSYCHIOPHIIES) ««vvver vrrvenriieiitiis e 6
Sty FREERPLL4E%E (Ecological factors affecting
PSYCHIOPRAIES) «+vveevrverrirnrieintiii ettt 7
BEF EAREZ @A (Bacterial flora of sea-water fish) «-e--eveeeer 9
' ¥t eI Z#mt] (Bacteria of fresh fish)--eveoeeeeeeinniii 9
ot BEASBALEXITAR ol K2 % (Effect of medium
and temperature on bacteria count) ---.eoeeveereniiiniiniiiiii 9
BHEH FHERERFE #0284 (Bacterial count changes with
seasonal and geographical Variations) --------eooeeeeseeroriiininiannnens 10
2WE @A ST @8 A% 49 2 L (Changes in bacterial
flora of fish during cold Storage) -« - sererrereiriiiniiiinnnns 11
F—fp MREEHEKGTE (Effect of temperature on bacterial
population during 0] 1) R 11
Fotp R¥tadifdNE2 Bk (Spoilage bacteria and spoilage of
fish and Shellfish) - occeeererrerriiiiiiiiiii e 11




=% EBRkiehzax (Tests of spoilage activity) ................................. 12
¥mfy BIHEARToAAEFAEKE P4 (Quantitative and quali-
tative changes in bacteria flora of fish during cold storage).---.------. 15
B2 F AMELEF ®HMEH Microorganisms of public
health SIGNIfiCAnCe) <+« e eeverrierieariiiiii i 17
By RABHE (COLfOTMS) e o vvrrreervries et 17
BB I PTRARIE (SalMmonell) - «vveeeeesvrereeaiiiieie it eeeitie e 20
F =8 BEERE (Vibrio parahemolyticus) -« oooeeooeeoviiomiemiiiineiieiienn, 24
Hotp HEHHIEKE (Staphylococcus aurens) <+ vovvvviriiiiniiniini.. 26
% _ﬁg"; E%;;Rﬁ (Enterococci) ............................................................... 28
W BB (Clostridium) «-eooooeeroiireeeiiiii e 28
Bg MEEES (Molds and Yeasts) - rvveeeeoomrerireaimreeeariinreerenaineeenns 29
¥ -F S4B &X wmfBK (Bacterial flora of fish pen slime) -« 31
Bt DMK Y s (Bacterial count and species of fish
Pen SHME) o vririitiie e e e 31
ot BPABRFUAG@RBE (Cell morphology of fish pen
slime bacteria) ........................................................................ 33
Hot RERAR@%®E (Enzymes of fish pen slime bacteria)--«..-e ... 35
¥otp A REFHEGBH (Cardinal growth temperature and salt
tolerance) .............................................................................. 38
F Aty BEMXEMARHA F28 %M (Reaction on carbohy-
drate and sensitivity t0 antibiotics) «c-ovveveieriiiiiii 40
$oxtp DNA @k gl i 4y (DNA base COMPOSILION) +-vvvvevevnrerinnnenniens. 43
BeF AMAREMELEARSZORRRLERMLR
(Bacteriophages, bacteriocins and plasmids associated with
ﬁshery bacteria) ..................................................................... 45
#—8 KREHSEEHH (Bacteriophage and fishery bacteria)....oovvnven. 45
$o8 EQEHIEFE (BaCteriocing) - - oererreeerrerereeririerireaseerennnn. 46
¥z #MARBFNAER (Plasmids and Episomes) «-eeoeeveeeeriiieniiinnn., 47
BPATE AR RSLREE (Bacterial genetics and mutations) ------ 48
%% sofi2 X% (Bacterial mutation).--veovenne.. et 48
% —# DNA g (Isolation Of DINA) «revevveremmmmiiniiiiiiiiiieceeeeiiirienean, 49
$=% ZXKBE&M®iE (Gene transfer) «oeoveriieini e 49
#Feagp DNA iR (DNA hybridization) -« - ocooeovmrmreeeeenneansiiiinnineeennn.. 51
Ful REAEG2E (Genetic mapping) - veevveeeriririveereininennnen., 51

—_vl —



R

% 7‘:§|‘; DNA éé‘ﬁ‘#:];/ﬁ\ (DNA Recombination) ....................................... 52

BFLEFE WmBAG>EE L L (Taxonomy and identification

of bacteria) .............................................................................. 54
-t SFFEMEAESRE L EEH (Difficulties in classifica-
tion and identification of fishery and marine bacteria)------+---oeeen. 54
¥t MAx5#ME&EEE (Conventional taxonomy and identification) ------ 54
%_:_ﬁ; gxsE (Identiﬁcation SChCmC) ................................................ 55
#eath DNA BAN45 (DNA base cOmpOSItion) - e eemreemimiereiiiienn 59
¥ afh HFEFoH% (Numerical tax‘onomy) ....................................... 60
¥ty TTRUMSEX RAM —F 34 (Electron microscope heteroduplex
technique) .............................................................................. 60
Frtp EOHHBATfRE B LA (Bacteriocin and Bacteri-
ophage typing) ........................................................................ 60
BAE hkEFE (Rapid identification) - oveeeevreeeiiniiiiieiiie e, 62
Mk — A KEZEG  (Composition of culture media) «--veevereeerne 66
Mg — AF & (References) -+ ereerrrerreemmrrertrieeio 76
g T O 77
L& ¥#54 (Fishery Sanitation) : k& E (S4EE KA RS 0077
2.4 4 k7% B (Micro-organisms and Water Pollution) : # B %
(B R IALZBIE) oottt ettt et re et et e et e e e e e e aa e e 84

3EENENE 2 LA (Ecological Studies of Clostridum
Botulinum in Soils of Taiwan) : % & « THH (FXAEERELE
TNBERTA ZR) coereeeeer v e e e e e a s 89

— vil —
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SPEEFI AR E NS RS (BRI MEEORERE 1,000 (50 er3ee) o UREEARBIER (
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BoF FheBRERY SR
(Psychrophiles and bacteria in sea water)

—fp HARmAGHER
(Characteristics of sea water bacteria)
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REHWBE 2 HEED » O ¢
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R M R R R g
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45° G » TREERRITAE » S RAEA Spread plate » SRR ARES CHEREZ

@RI FIRUERE > BEETEAES C M « A BEBER 2 IAE » BLTLE5°C
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—BHVEFSELL Pseudomonas ~ Moraxella— Acinetobacter ~ Flavobacterium S Vibrio 5%
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6.68/)N5 M#E0° CEr RIS 3000 ; 85— Pseudomonas Sfuorescens PI-ARTE 5° CRES10.5/ 85 »
72 0°C BeRISS 26.5 /8% o Bacillus psychrophillus Bt fR RN 2808 (0°C) » Micrococcus cry-
ophilus FRWAPRs (0°C)  AREHEZKABERERRE > BOZTFSENHEE—BEES
HHRRZ— o

b REBHABALBOYE
(Effect of high temperature on psychrophiles)

i i AR R BHE B HROR > BB R RS BB D LR » AT 2
LEATRER (Reduce respiration)
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HitREHEEEAHE » DNA » RNA RAERERSHEE RS » FRMEER B
o, &y R TR X T e o

SRR AEAEE (Thermally induced lysis) : lHAREBER %5 » R{LRESRIG IR IN » CEREMAITRBE
e -

4 HIRBZ BB WL > DS AER R » RIRERRER S A RBE MR ©

R0t ARBDEHTABIVE
(Ecological factors affecting psychrophiles)

A MERE—E RS » TR E AR E AR  TTEAE TSR EE—E
S F BEIE R AR o BN ¢ Vibrio marinus MP-1 # 3° C R #2100 %2004 S BE F 4 S8R B 72
—RRETRIF » {E7E300K SEE L RS A4 SRS » 48 1,000k SBELL L RIBAGATET - BEHA(R
HEEIH L- SRR IEIE A (L-serine deamination) 27l » 76200k EEET » A ~ RNA
8 DNA 55 FAERZARIER 5 £400 KEET » ZER RNA Z&RAES » {1 DNA
ZABBIZAH 5 72 500 XEET > B5 F 2 ARE R A PRELREE » ) 1,000 K EBERS 0 BIFTE
B FHERERRSEREL o

HEATAME » FII Vibrio Ant-300 7EEBR5 1T % SCRERS S S0 A0 » (R3S IETE 2 M 2
s TR R ERET - ER2ER S CURTR » BRI N 2E » FReA: 5o e
6 1524 o TEEBLERIRA T » B50% K MIHEHEES 0.4 «m BB (membrane filter) » » THIE#
2R AT R B RS o

HEHEERIEEANERS  EEARENRANAERETARKRESRY » IREERIEOAT
KRR BRI NEEE SR TR o

SR ATRE — AT B EE R 8 » (R BUSMI  (Freezing-Thawing) [ #if7 RIEERAH
BBIE » ILRFEFEEBIE L TRERA T « LEAEBER » BARAKE TR STHIEE o 2.4
IRIR TR > RAIRAEEAE B2 AR TEIRATET o LS EIEs » NI 2 BB R AR
HEHPIRTIE o K SERMARET » B EPCEAIREIH (LKA TR 6 » BB 1L RIRRETETS o 42551
RATEE CMRR  BEAERSUNSRERECRURETNE - REEEBRSHEER > &
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