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Ili‘1‘ROI3UCTIOll1»-1 ­
Thu prwuctlan at seatoodl in

India stnrtnfl in the last. fiitios. the soatoads coastl­
tuto m imortant tuna at tho swat!-. £:.1:n India. Thu
qualityaittnleaioodshastobootahlghstaudard
ta aka it acemtnblo in fsniw anarlmt-J. The Qumr­
tam of my nlcrnblal ptlhflfilfll is band 1:0 rasult in
Um  of laataods Ln tho flaroiqa mtlnnts and
cazaequcnt financial lacs tb tho wwrui. Se the indul­
ttialiltnunfi ith0Ezpo:tInspnet1mAqu:cyo£thcGovo:­
amat at India aartfiuliy try to avaid all pousibilltia
at emuatnattm at the  by the pathcqenic
organisms. The Indian Standards maumum has Laa1:1tu­
tefltbeatmdlrdi ficrnveralitnnnoiteadaltha
marina attaina­

Tho imawludqc at um nu-ramal
pathaqmn occurring in aoaflaaus is mffldmt in th¢.‘l.r~
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fin-J

<1‘-\nlitY tzontrol. But thn lwflt 1-mP°1't*"t “‘1°r°b“'“1 Patna‘

9“, O; g-,1-,1; gnqion daaarva intmliva investigations.
a datailnd atnfiy <95 -1 lad !QE2
nag! wan maaruuun. It in mrlfi =11“ "11! "MY ‘"1
not only incraaaa our know}-0690 <15 "'3' °I-'9'“!-lllv 5'“
also halp to suggest anitabla neaanroa to avoid thair
praaanca in tha aaatood products.

Fish aitar catch dagradal in
quality dun to the action of apoilaga organianl and it its
antolytic anaynaa. Young (1956) pcintad out that the cri­
tical paroid in batwaan the time oi  and ita procain­
ing. It is universally reooqaizad that axpaditioua
handling of parinhabla fishery prndncta is a prina raqui­
aita for maintaining quality. It in however» virtually
inpoaibla to pravent the namral contamination of tiahoa
and ahalltiahaa by tha normal M.cro£lora inhabiting tho
of capturn 0! cultnra.

‘Ina bacteriological atudiaa ara
naaful in determining tha quality oi £1011“ and shall­
fiiabaa in handling and proaaaing. '1'ha praaanca of
¢ a potential. food pathagnnn in seafood-I in a
raanlt or nnsanitory imam hmdling. ;\[_§,g ­
Qi in a part of 3" namral flora of aoaatal waters.
It is all downmtwd that !Q;5g 1'
widely diartibntod in inahora, watarn Mlflilllllflil 89¢

s>1=n1=\=<==I- §a=L1__=<=e.2.!-.2-.2 Md  11¢"
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thirohmawahflemuidcrahlouuautamnqmflaind
nnttnnintcrabulogau.

QQL-Q £8 Qlrlt it-alitid

|»1=¢n&w- lvrvoemdlun
Otlraloqicll amt to: qut.r=:nfiu1tI.a la firm (1950)
stamina tho an awn: noathn. nithrnt species of
mummufld .1.nt!a1at.c19t-hcntnzymfl
flhI]Olfllb~l1lhfi&IfllO:1.‘::tlplOiG-l\IOu££i3OfipJIJ*Jfl1hfl
tounnndcntnnll. rholmdnratthloqtwwunohw
laud  rhnnc?1nan:.-n ulldolynsw
dlattihutoflianntnthnndamrinaanmdanlnalhthuy£43; 10:01:.
0:0  as pa.t.hu%c.1' 111*
lnmnwanunctoodpauanlng. rhopnhltchalthlabm
auxin in aovml countries in Q learned
alumna: at than d.ctaa:\m.tnn u 0 pcruntlcl also
to: qaltmcatosittn (Banana. ans). mauzy 31$;
waaecanidntcdaaiaatmlunaflnlm
hlluphlnlc  and it was Llulamd in ll sultan amt­
Mainq a luv lava}. at sedan cimloriét.

Privtwn ca the :-J10 at than patho­
qna1car9|n1nnsad\=hd:n&m&£lmam1acrnan.:&ao@%

wan many cuu%d Itth aka quulltattm 31:1­
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mum an tin c@<>rt antnrials tn hr!-OF ¢°\I""?3-9'
(aha, Q4 fi ¢ 1953: Blwlvutavu 1974: Juli
ad Iyaz 1972: <3¢Pl1I1=1'1l\'Il 17"‘ 2} llw 1975' '7°“9h
5 g,.. 191:» no ma Haafiy mus: Raiaevmlfll 191°1­
'mc vartatlm at than a‘.>l'q&1IS both Ln quqltty and

qumtity c1ap@d upun thl 58%-II Oi thi nnzlnt “I593?
products and   ecological pnranntoro. mien
milmnm than. Vary umaa 1;t0:ntun is available
zoqudlnq tho oecurtmct md dlntxibutl-an at those patho­
qml in nltilnc ptaductl. N0 ljl1li-6 lull!  Q“
qunlttativn upsets in 3:110 81110068 have boa undo:
takm so ill.‘­

Bleii at  lack oi inflati­
atlas an this lino, a dotailod Lnvnctiqattm on tho tach­
nuluqial alpccta has now bum undar ulna in thin laborat­
oty. In this pram: lmdgfiahu qhuln La an tho bohaviauz
@¢ we =1» nww-an aumm M ­
1, during difitu-ant. typo: at pmauxnq, sum thoy an
%dtoh0anto£thIn:>at1|q:o:tq|:ttaodpoLwa.i.aq
otfiilt in tho satoud products.

It is all man hat that Q
ii; W 2- Prwflw In filwrr
prcaflcta I111 not anly cram Qatari: 6.1000000 ta than
butalaelntocttlnpraeaaorswho
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-.»)

nmdlo the products. Hanan. in t-ht PI-'¢III€ I?-‘I3?! 95'
uamqmqscu alpuctl and ltn smrvivfll “rim diihriflfi
traataaats warn invnatiqatom»

1-5%1-1-1»
Hhllt thc dctaotqmtlm oi tho

giant  are obvlmaly related 0100011 to the
otha: numbers ofi the mtotla qrwm tho relntiuna-2'19
at thfl variation oi these orqmiam  use  10
nut clear. Initially tnis group 0! bacteria Ian
scpatatafl £1:-an use nether an ch: buts at phynioloqical
charuot-0:0. In 1930.. Iflvhaats was qivm all that:
imnnoxwflcd charact-era. ‘Ina  Ly occutta-q varlttii
at cm Q2011? Q.}_gg.l__._J_.3_ an having sink: biochmlqll.

propottial and ianmological cnaractarl .
In er» only 111:0:-aura at

bacteria.  and an d later
tonaud u thalattnriahonouratthn
Bacterloloqiat Sbcrth. The qoanrlc nan! in qivln in
0! thl amricfi bactfltiolugllt, 13.5. Salt:-a by
1411101.-0 in 1900 (hiring 1963} . I-ate: it was Raul: an

- nttiercnt species oi
were late: idmtlfld tn the lato 19th cat­
uary. (snub 1094: Hulda 1927; Cnstnllni. an mung;
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1919: aahroetar 1886; aiarria and scott 1930! I.-ocfflcr
18922 and were established as wide spread canto of food

poiluninq. Thu iitlt mambo: uf this group llailgg
Q was ilhlated by Gaormcr in 1888; firom
thll diltalfi beef; raiponfliblc tor thl outbreak of
qutroenteritia. All the species and atrainn oi
i; are pathoqnnie for nan and the diloaaa syn­
drunns occur difiterontly into ulveral dittinct clinical
9??"­

aocmt atudiea (Bissoanatto

_q_§ §_J_._.¢ 1975: Cherry at alu 1972) havo shown that

the  are widely diatributod in the mviron­
amt and pose a patcntiall. threat to the health of Ba
and animals.

The first typfl is typhoid
fever (cnteric rover) and is caused by the organism
called §_. h. This product moat severe favor at all
thedilaases%cdbythinqrwp. Thosocond typoia
paratyphoid favors» canned by S. paratyphoid A, B, and C
and other spatial. Thu favor produced by those organism
were milder than that of typhoid. In this aateric fever
tho mortality ratn is higher if it in ant properly dia­
niad. Mu1mcamda¢§. wMm
fmmd 1'-Q ;.~ producc cm highest mortality nu about
21% and produce gapflggig,

The thild tynl of disauc



y~-1

I

ccuaodbytlmothntaaflfln o£ sw. 10
called qaltrocnterlth. This typo of diflflalfl 18 Int­
ircly dittez-out  the uatertc flavor ail havinq
Lncubatlun poroid as short an puuiblc chant 8 noun
only. Gnncrally thq an negative Ln blwd allturd
IN! lack 0! but apccificity. lmznruus acrotypcl
an capable of producing qutru intestinal Lrritatlun
with manna, vwdtiaq ¢ 8%“!!! and abdominal pain!
and crawc diarrhna both alld Q comm. than
ayqeuu usually accommiad by prustratlua. muscular
uaakncla. talnmaa and roatulsnuu. note thm 1600
aorotypcc at this gtuup cause illness la kcbdnqn.

'11» 90¢“ wrl §fl.@;.&a
as accoptd by 1.-.110 tntomatiacal Gofitho 1|: award­
Imi with tbc Iatiznational Rulcu at nomclataarn.
‘1’r=1n mm! hu been used mlvcrlally tron 1933
awards.

‘rho tanunclly and nunnclaturo
oi  which nu tollcilnd initially" ladtcatn
thediseacmdummindhamfldchthcywnnohw
laced. hater. new typnl Into given tho aaml at tho
but IPUQI-Ola the tuna. tho raglan or the camtry
in Ii'z.l¢h the strain Iii isolated. Thll tllulhd» Ln
tho cuatuaiun oi overlapping prupqrug. vggjpug
00:10:: attnptad to clauiiy this can (Emilia
19568  91.50 i Runny 1959! Klfllfifi 19$”
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and 1960: md Bring 1963)

Th‘ lIli¢‘:r0b10l 09131’-9 ltt§t-­

all ta coup: 1.: numerical ad pcramtagc dataflateouldbc 1:106
givcabgvtnon auburn otoaoqcmmflthtmuc
at  no as to prfirvldi notmd for ditt­
cnattatiua oi ditbrnt. spades at .

m8p$.tI at t-.A1-Qnmn rnloumb
activities mm can-“Led -at on it clinical path­
ology, still no atqln aystnn an not cvolvud.
Katha: clasnlflod this $8  (1956;
1963: and 1966 ) but this clusttieatican was not
Iltdnly acmupboci. mtc: Ewmq -(1969 afl 1918)

studios 0! Mvchudnll re-actlana by larger aun­
ban uf enlwrlt mi Ouch at thi IPIfl1OI.0
Ii‘-wing £1972) lava rcvland aha status
<11?-hlomm agggg mmnuu 0: blo­
flliifial  md uagd §fiI|,g@Q.p.¢".
£0: tho chuiflcatiun cs! ,
"B Ill" qlvc all-mnaea tint any individual an
ll!!! lYI¢II¢ This emflmt luau tho nnmnr Q1



S)

aplatnl at to thttm £or1g1.natnfl item
Barnum Q_‘§ 55.. 1944). This crrm%lnt. was also
M06 by mzrmn and Edward: (1952). 1-nu than span

§:&asm:&£a;sm2n&.=d42s&s2asAAe.s2!ssAsLQs:» #11 *h'

Qpceiu of, salmmclla othut than §. §_1g1__0__g_i and
in 5:29;. fir! filhln an I¢r¢@¥v¢I =¢.§-@sasss;s&2;:
an Lnsuhralpcei £1: and thny haw: stmdinq 1n a&o1­
atiurc and usod in lion at nntlqnnlc iutmlaa. Hm!
morn  1600 auratypu mi bialutetypnn art ndclufi
to it. Sa than acrotyptl (at) and hlumnraqpol (blascr)
o£ a:0v:1ttc:i.nfluaannoru§.g__t_e_§­
§g__1_|_|_ nor ‘rypninnziun. which was previously dcalmat-and

as 3. . moths: tnwlc is §. Qgagggg
blunt Paratypht-A ta: as-.  ~. Edwards and
(1972) used bio-an: --typal 1n emnactim with
certain uratypu at  that possum
mlquo bioehcmcal  It it in melani­
fld “retype: an fund it cl: bu also ha included
as 5;. _ ac: 58:01­

Ie: the hiaehmmcal 1¢nt:l­

flcatlun at , Knu££nnm(19$6. 1965) 61¢-16¢
toursubqoaozaqreupnwhiehatbaanndaal,
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11., 111. ad IV.  I indicatl typical bi.0ch@­
Lea]. reacttuaa wt spectra lmbemtra It and IV includ­
ed aumtypoa that 3101606 nborrant raactlma in cart­
cin htwwmlcal ractiuaa ad the gamma 54% was
included as nubqum: III. Regarding the aub% 11
ad xv.  ad mains: (1972. 9146) dileunand the
nborrnt ramumc in grate: éctaih and also rcviand
critically £0: that: utyntcal :0v:t.5.<ml­

qunorally mustard
an a nunlactuoo £o:@tJ.nq organism» this is reflected
in the ucflnitiun at the gonna gggg in Bu-guy‘:
Hmual of bctozmlaatlvn Bifitlriulwqy (19573 mfi by
and  (19723. Kaltlfln (19661 qavt I
aimilu  at  mam newt that he includ­
ed the mg which usually tommt lactose. In
1966; E‘-wing and Ball  that 3 \0.87J of 311
maulectnd  noxotypol hralntad lac!-mac.
A latex repott by  £1960) -indicatid that l(0.3%)
ant at 787 altar.-on icrnnntufi lacwln.  at
1“§W¢P@1uvc mnkmm&w mare
(19071; Ktistnlm (1955>n Kauthmn £19373; 803.1%:
and  @1946). sapnzu ma  (1941). hlkw
and auaatwszl. away (1952). Gmsalcl (19662. Plcht
Md Agata (19671. Palm and Ramiro (1971).  and
chaos (1971);  and Haghnld (1972), and B1-lckbaxn
and #1111 (19731. hart (19072. Rrtstansa (1955),



1

ad 31g¢|gbu;n md E1118 (19733 dCflOBl€l‘l‘§U5 \'-3"=l1'- tn‘

nvlrmannt  Salmomlla 01190183 Ill? 1"¢1°'""
mu: ability to brunt aaqan. Also Blackburn and
@1111». urn, amwua um-. lactose totnlntlnq chili!’-Y
ml llmitfi tn thruo aerotypeu 51- lip _§¢El IB5 2- ­

I1-I-[L
‘Phi tllmoq cf Quint bictntil

are eaqllcatod with ptablcnl at all levels oi classl­
zzcaum. was arse. isolated
by Iujlao at Al» (1951) and DIEDG an @
, whlit lnvcctiqatlnq a toodbotllt
outbreak in Janka :4-pm. in was cam balls--sod um;
this organism wag reottictlld to tho in Eat. This
ulaouc was not known to lawn-Japmano  tmtlarl
bocauno oi language barrier. that at the literature

In hand about ialaltotqanlsn are in Japanese lmquaqt.
1. lalill fiu&ntlflln Jpn and
apprmlnntoly 1200 ppbllcatlmn arc in alrculatlan
Q thlthandfluqa. 1971). In l91Danuaboto£pcpu'n
publlahnfl Ln E-‘aqllah gradually lacrouoll ad thn
translations oi lmortant  originally
publlshad in Japanese lacuna» ware alao available­
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Thin M60   tn: rocoqnltiaa at potential public
health  mu the atiwrt was aadn to insulate 1,___g§g-_-;

Takikmll (1958) 1lo1lt0¢ I

similar cztqanisn ad clusifllfl it at  5&­
,|,Q. mam: ifilflfi-7@9 Q; 55.. 1n 1961. nwwlyd
W vflwfl w %2% 3.=1§B- Thin mm
U010 tinally piicfll by  Illfl adlorkfltl in tht
gnu  Ln 1963-. M the can um. he upazatnd
flauwuuwiflzmthcapociamdadnqromlto
Pl flulvfllthfiqtaifi  qruup II wan ncznpathsquale.
‘rho cue: taxman: ponitim 6! 1.
late: has hon dwiatod has the clasaltlcatlon at
&RBM$@@8K!I&fl achmqyinznu
carton: qaorlc nun­ !-» NI bflll
I-Wflvnd fitonthcqunuc m€1flp@1nthQqq:u|
(80% 39 3.19112. 1: an reamlld as ;
.-1&2» Th! élilnitlan prepaid £9: gum! 19% to
P"-’1¥F1¢h°\iI1Y illqtllatad unborn at
“N1!  whlchn an Gran naqativa,
cluttlnucluttm straight mafia cal marina origin. £;euJ.c.­
331"“? Ifliflrflhlc and tarmt glucose with praductlon
*-*1 “=14 M M an (Gumball. ma ulna man.
Blummn and his caworlwrl (1971) mluqed thy qqu-1;
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qu‘11u“ 0‘ _ 9;‘; ¢@:4|.¢:Q Gran Bifiii’-1'-TC: ill-'­
_nuuv~ fl‘+ 1 1-equirgnq rods, mtilo 13%!
afi mm-polar flggollatofl sheath in liquid mil-lulu
mfi havo this bass csmvlition at 45-48 moles 1» Qnlnlll

plus  (0.11).  and his calutiarl
jultltlcdthnozpfllliasn truuthowulgggggmflr
Qcoluqical  (1971: 1973:; Rtichilt and Bani
1973; 1974). Th! @190 Iptcitt 0!  and iig
gg;_.}_g_gg sea ocpuatod an the ditiarmt. ecolaqical
iactntm home tntutlnal md trash rafter inhabitant!
and not required mum lava]. 9! an‘ (optima lcv-01
5-15 U0. mt  npp. npparmtly 1;-oqutrnd hlqhar
cmcmtratlma mi an‘ izmqmq tron zoo-:00 so as
°Pt.tml1 crow:-ht aoumn: and amnann. 1914) . Stvnral
strata! which an  from gggg
U080 lufirxwdatnfl to the gmuu ‘ gvga ghgqq);
thly bad highs: lulu! 73 G4: cantata, or mceztalaty at

tho rciattanship 02 1. ggggg t.o_ ég. sung
mfl Banana £19761 camarod tin relatianahlp mung
.Y.=..s.*2.<=.!=£n W1  ¢vIn=h=:uqn low cwwatllcn
§57"741"Q Q4 Gav: a Oflpltlfil quart: sung.

fivbwvh 1'-hr arqumnnu we tom­
Vird bf 3&5: ad Cnlabotatltl w havn tho gnu;
5% "'1-'9 lwrlllllvm &y wotknn did um; ‘gag
flvnrvvfivallinmunqmapoaaaozuapnmgi



"as. nan) octane in the Marten typo Qulturo con­
ocuoaa (mqh and aakaald. 1975). an clad by Martin
Abraham in mu 911.11. uma xeaz). mo 3-W'°ttme0 Q:

ainglc character amhuil in the gnu! wan bocann
absolute and contusion areas: with cathtr mans. ta:
manic shift in flaqollatlon in  and
81¢ ¢h1¢-llwlrlil 111 mails IN
munch» 1973). Similarly tihattnrjoo
(1974) llci Chatterjoo 8__§ a___1_._» (1975) fend a nut:

iron pulaz to poritrlchous flaqollatian in the quanta

ad and also chltlnolynll
in nmltoitud by slim bactena and  This
two apcéitl nllflt Ln tho lnclulicn of the qcmli
, \Ba\|nnn 25. 9__1., 1977). A rethinking Ll aqui­
tid £0: oxcludinq tho !LQ;§g ml!
aimlu marina vlbriuo tron the genus _!§Q§$_q-_ on the aco­

1<'->q1-cal armada.  1. 5523,35 rnaidmt in thn
brackish waters at Chnnaopcala Bay with m optima
lalinity 0! 4--173$ Hal takm to ht autuchthmul biotin­
hl flnvciw h</am: 19-m mm: 35¢“ 1919). sauna
an fit  Millie acid Qoquiaco 6.1va:qq;@) of
glut-amine Iynthataso and supu-ozuéa dlmtau (Banana

$5 3.1.. zsao) mm lbollshcd tho gums fig ma
rncluaiflud its caustltucnta lpccioa along with



1

mm and 2- am =~> =h- wu­
(Bumanm P. ¢  L.,-‘$.8- 3&0; Ind
mu‘. iloolkllil. 1900. Garza; ntctobiolaqy. 4. 127-132
nl  by I4. Abrnhlm in his twain 1981).

-J: tho tasoaontc anoasuunt

cf the Ovtt all characton cf !Q_§’_-‘!,_9_ ~
ggtb thovatlmu genera t _!_g_$§,_y and
and )¢ Chattorju aaiqaod it to the
finally . Further ctnttnrjoe 3; 31..
(1.975) plactfl tht flag Qg_ biutypnt
waqmflmmad1aumunm ndgg
sun man: cm anuy ii ma order &
. Antoauv ad hi! cauorlnutl (1975) by
utudyinq flu WA homology bcunna atnndazds strains

of 1. £351 and othnt toprelmtativa strain: at
Id» Ivwlw Q-  2- 2m2!=%
and othn: allied vibrlas at marina ortqlnl) nnrlnd
II a hirtiltr tiny rune-mladdd t’-O
tI:a:.>v0tl\i0thl:Qt1nJlttl1nl£t*:>mth0qanu;_\_Y§_t__;§_;_9_,

Ch nautical taxman analysis. flp_§_4,,=_;
Q11 1. $51 flbitod clan! aldlariq Vllllll of
15% 8, and rneomnndad tn: Lnclnltm of thin tum

spouts in mo nan gnu: Mann 5 _g_1_.,.. 1975)
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Ema than  :l.dent1­
ticatiua labia: ad the nyntn at ciulltlcatlon
gg.i.pu;I.aend in tho Borqqfi limual at Datcrntnat-Ava
Buctariolwqp thu taxonom' of _v%;;; app. in $2111
under emfluflm. avanthamh any standard Mazatla­
loflml Laboratories rain: the text Bonny‘: Mama!
ava:thnput;%ncv¢:al. your thcohu hum
aecaatmiua aauagfl\abm:tot1v1og1.atlvd.ththol7a­
tan at Glllll-fihfiitlulh given in the Bu-gay‘: Hamill.
H006 opined (196) that Bnrquyh wmual will crises
nnn'spoc1c0' an no grand: other than that
do not £1: the ducr1hud'sp0::lu°. am-wvo:
another Lwottnnt tacton cfnphasind in Bonny‘:
:1-banal. in polar flaqcllatim £2: tho dcactlptlon
of tn: anal IP§. (Bhutan md Vorm 1974).
It La all dwunmud that several opamns an!
gm; an able tu madam unahnattnd polar 11090110
Shin cultuxnd in 0011:! suitable India. In
I aiaqlc ahonthnd polar flmqallun III amend in
001-ll hlnrnltld in 1.'I.q\11d midi: (A-llm ad Blivo
1971! B? Q5 flu 1971 anti 1973) Rflwtlt Q6
8% 1973: Ynbunchl. ,1; 31-» 1974) - &ch 0
vartatlm in the tlamllatlm umuld
IFIGIOI £1.-an the qua: é (including Q. 3-;
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and gg. gggg; (B? 35 Q» 1911).
with out appraprl ate eanceaaiwan tor tin
¢£p1%h1aao£1=hoeal1 chapel
Ghlllqil mda: ditiu-ant. %1a1aq1c:a1 and mltaralalso  tha genus . It inatt­
lI::Omd\n.lqhtaqc§: urogivcaeotlucnll argon
md flaqnllattun (an in B13903‘: kmual). thin q@s'l¢
bucolic ma and null tltticult main:
6100121111: cultural cmdlttcaa (Hana and B1? 1911

‘tot aathnr irzugalur aspect Ln
Be:-guy‘:  in ahuut the tazmaq status at tho 1.
. wt$akanldh§flq1vmaaQcntn1.dan­
uqwg. wmu@mmmnwQ>
ad by  authors. 812.111: Heresy‘: smug! it ll
11"“ =#¢b&¢>\'-arr =11!» - 1%!»
bnttar tw name ac. this mu: arm-. tho 1.-uwmdaum
aqzndflwnbyam Siihfiumilttllunthltaxancnqot
I1§_1,g¢ Intnmat-tonal  on 310%-Qnitiu
MW. (Bach ad» 1915 h an
A.':.c.c. 1.7802 (typo strata) 1: a species dut­
tact 1:.-an gggg , A.1'.c.c. 11149 (typo
annals (11) 1. ahauld net-. ha malad­
odtrunthoqawun  adahauldautborecagaild
1' E-ll?!‘-‘i>P<>lO¢ b!fl%_g§g§_-.
(1971)! (111) Thu typo 3900100 at the gnu: _



("J
E. Q’)

1; 3. l at which than are no strains lawn»
lncludinq tn» fir wtiflt» ‘fill rvlltivlwhlw Q1 2- LE5
1. can not bu objocuvoly mraluatad
dotnrnlaod at nublllhod with 0 typo as awtypt
strains 01 3. gm (at  by 3- fibllhll 19513

the abovn alntluud
vomit!  tho talnaaq at  Qrymilllu JIIQQQQ
app. has ads: gun dltteziat clinical ttontnmt
ta: lécatltlcat-tan. by  luau: at I=tph~Ol0­
91¢-=61, physlcrluqlenll wlmral ad bluchldefl diago­
acltlc ramttmn. an aaqqnstnd by sale: ad colhll
3 1913. what nuns lqvottmt to mo Lnvnltlqam:
it! not bl 1@ttant to uwthit and also net anal!!­
atlly tor nlczuorgmlnm thannnlvns-, Eartha: 4» lam
GGQKOQ 0!  %I.I-F8130 Ed jfi-(flit Ill!!!
ptctatlm at gm nlultl ll  for tht ldlntl­
ilcltlull at than M-¢t@<ztq&llS¢ flit strains liolitid
need not  to the so mild classical at ai­
llahnd azitarla at a glam: spade: ($tal0y ad
Gcalinll 1913) .

$a the aurlaa urgnlsm arc
hctruqunun in charaat-.0: and tiny  farm
aim» mlm an int-wrar-01! q-prawn (Iolyphulc
WWI - Th! maul 1&3; nquiraa latoqraufl appra­
nah md Lncludln all the toalblc oharactirl.
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logy. phaloluqy. bloahemml aspects. swroluqy. amaz­

ical tu:mm¢ and qmctlc firlllawntlbility. $0 than
tactan mat be ounaidnrud tar thn tamnanloal clank­
flcntiua at marina bacteria which an hoctroqnnaua
Ln alatactoru.

1¢3~3- ­‘M ­
Tmpmmqb&1hto£

Opp. is tho intestinal tract 0! animal: such an birds,
reptiles. tun animals, an and ooasimally Insects.
Evmthouqh thlir habitat in t-bl Lntllstlnal tti¢t¢
thoyatoalanfiound tnothlrpattlettho bcdytrlll
timtntlmm Tbiyaxbalse fotndintllaauilcqawatnrm
awn and baclnntcrn. ‘rho intake at polluted ant-.0:
Qd load: that have oantnntnatnd by Laaoctl and by ethnt
mimic pzaduao aalnunollooil. This discus is also
up-nu um mama um  aufiiltlnq mildly @­
afiulntazy tum or curious. than orgaailm not
aqua anal through can haul. authors. and thorn by
auattnuatlua oi cycle. B! anpacttnq eaatnnlnatod
£001! products md rapid and tut trnvlllinq of pets“!
vino suitor from those naturist diseases In in

an lnrquly respanslblo £0: thi wnrld



fill

rid: distribution cf aaimuuailosia.

Satvuy pwnblicatiunu all ptuvé

thn aoqative L$ull‘l'-108! of  81¢ “$1191 III?-'-8!-‘*1-*
uf focal  in aha opus can ad
an manna in unaaataral recipient
01  awn mm lad. 1: my he wllvtd by
ma  lubltmotl iron bitfi md lhipt Uhich
trawl us dttfintlat. cannula. the cmtaninaum in
ma an when tabla I0: all practical purpallis
eunbtltufio a negligibly neuron. inn th-raflqh tho
rivers flow inc» the ca. it may awn the at-at
luriacli t3-2:1-arily c-untainahd highly. 80¢ I:-hl
centanln-atlun mi  in the an 18 almat
1 cuutal phcnnlmza.

theaeanaynotbodilp
thud through fresh water in the form Qt éildmtqi
zivu:-oh and scram Qlifii-It-I4 Because oi laws: duality
and fruquantly the highs: ttupcrahltt at tho
fire.»-an water. a thorough umq 10 diltslcult. ht on
euatal region duo tn the an mvwalntn the want
mixing is polaihln.  (1954) undid the
alum at the  at pollutant nu: by
marine: curmntl. H0 laund that flat H118 £111! 0! £1-‘Gill
cater is carried by mo  and warrants. in i
tram 1-born finding 1: 1: wiamt can Lncimiwnaamq
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in not possible and it at all taking it will Ii-I
vary llwly. tinder such ccmditiunl elimninq actian
by can Lu not possible. ‘fin aculurvival. at g
aadotla:path%a1nsa ara¢u¢tuux1dat1an¢ acti­
vated by the IIIIII waves and 1% warmth and sadl­
antatim by which ma patkpqlnlc urqaatam an diat­
bud by the marina safiinlntl (fiuhlntlchik 35 Q1” 1936).
itzlbvét thin orqmilfl find in the marina aedintntl
arnnntdnnttuylfi iandsumntimtl  '-'-FIWQ1
with currents.

@1949). newline um.-.
tho prutonomn and own: ?c»:|p1c minus
aatrey  orqmiam in the aria: cnv1rca-­
mint. Illlulnmm and  (1911) lhmlad that
aha mltiplicatlua at pr:-t.oioanl¢ cu-pqodol and othit
microscopic mimall at! pruportiunttlly 1a%0fl
by the  oi bacteria.» Thi bacteriophaqic
lyatl will ant ponnlbln Ln tbs an became it mint!!!
tlmeratura £0!’ flaw ourablo nalttlplcattoa.

Vaziaun authors atudioé the

blctatialdll afifnct of an razor an mterahactexia
(Man and mow: 1085: D0 mun (1399). ‘rm; zama
than at-0:111:06 Ia water lost. its inhibiting ctfioct
£312  "*4 %mLLs 51% Klllilfllkvv
£1930). Beard and ihadowcrott (1935) tomé decrease

5-B ml %1-film °f'B¢ EAQQJ
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g. Still theta 1: a lat oi. wmtrowray abuflt thl
bactericidal ofiiect. at sea vats: but thorn in no
cheat its thennoacnnltiviqn which was pruved hllymd

by nmmm 55 3%., (1969) md by z-aim do Ballad
53.. usasz). But than is Iwedflvn by "I1-H 60
mu» 55 5.. (1952: em: as nu: umtalnl ant1b1o-­
1:-In subbtmenm ad this ha nut been proved. Vanuatu

5 3,1,,“ x1950) and nuanncla and 2'-abcll (1941) suggest.­
ad that maxim atcrwatxlnfl  a mbitmco
which  the tnrcitrtal breath.

The survival. 02 5_»_gi_]g ml
emu unturuhactsrla in an wata has ban ntldicd
by the several ant-nun an gnaw in the mrvoy by
(1956). we ltill the survey ¢ according to
mtttaux £196 2) in hlghlyzacdncpltt . In vino @1­
nnnu am the 1nc>cu1at1~m c>£ £33 aaltuzu in can
ante: kept in battles and laud the duration of ar­
vival in pruportiwnal ta am eancmtratiun of calla
in-aaslatod. Gnvaudan g 3;“ (1957) lama that chi eon­
Gfittatifln Hf  Q5215, 1001000 P¢' ml. Ifll'V1-­
vofi ta: urn: days and with luau: ecancencmttun 02
per ml. UII6 not uurvlvud mto Chm 15 flmltil

in um sea water. smzwwd @952) 1-amt! um: tho
dillppearcfl within 24 hunts at a
acnemtratt»-a =21 5650 pa: at“ and! their highs: emana­
ttauan (G-hill‘ par ml.) survived  wont. Board 1;»



.€f, \_

am madowcrott @193:-1 with a artificial inoculation

Q: mono“ pit =1. in collcwiiien sac! imtncd in we
bug cl Sm rtulallim mwrud the survival oi i
&_J_.g_g, to: 14 to 36 fiayl. Bettina: and Inn
(1153) atudtnfl thn survival of  $3. §. agg
@l.%- E- m§!&§L<!1!.- HM‘ §.l&- I\'-¢=='-1-'
omttatim Q‘ 206  1800 410110 pat nil. in Into: from
th0lIurflSo\nd£mnd thaduttuctlan has than 50%

in 44 mars. iatontallno 3; 31» (pas); Govnudia nu
tulalot (1957) tmnd nlqhaa: duuuatlm (501) at _§,- $.11,
lmy iavatlqaton wtntaiqar. 1951: 1956; Butttaua and
I-mm, 1953) 180101206  nuratypu alcnq 11$
auantalu-naandaaa. mdpmved thatthobaeterla
_ ) cm bu maltlpliod by availing thunaulvau
tho abundant Qfilfllfi mattara in the surramdinq uncor­

lrun ‘tau: avian it is found that tho  Qpqaa
m bu viable in IQ waist. uamtilltnatcd by polluted
tlvor avatars. But hounver. Battlauz in his avian: (1962)
tmurlmd that it Ls twualblc to nab viable that
orqpnum alouqahocoattnlaruwhlcharotcraway
firm the polluted mans.

smaiu (aumanu 5 3.1975;
Chu-:1 2!-_ g__-I,» 1913) nufi sham tint tho
an Vidal; distributed in the mviruu-nlmt and puns 0
nveuuuenzeau 1-.o:nanea1:r».»>1:mnmbouqaua
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anéothezanisals. gggggg
ntvnza and at:-cans in remote emu dovaid at my qwe­
zmt mum heal cant-amnatiuam at 1011 as urbm
atzua ad zncreatiuaal lulu: subjnatafi to heal pollu­
tlua 1%: ad animals. 7:1: and zwrruou £1967)
cmcludod that. mp-Jlluud potable curiae: ants: suntan
do nut Quint. Chart; Q Q1» (1972) dasnnatratod tun
oaaot uncovering salmonella lranurbaa lid rural
stream: auqgnutud that these organism any be both:
indicatur of hnlth hanxd than the stmdud canton:
cuumtl. It ha been suggested also by (210111 gg 5.1»
(1975) that thine otqmilfl ¢ flame habitat hat 15¢
thcmqhttabotntostlnaltract. mybotaoltflaqta
naturq. T1'wQl<.n gs 3}," (1975) caaduetcd a Itltvly of
oi aalnwnallac in a harsh mi mtawmtablc
unvlronmmt ad abound that on aalmonalla auzvlvn
much I hank: nv'1:mmmt.

g_%_9_.;_3_;§ were frequently Lao­

latod iron various sunrises waters (SPLBU 1966). Ha and
in isolation oi  with a aelacttvo soda at
clafltofi tumorctura l.I:cubat.t=.»a  increase tho tzoqumq
01 iaolatlcn. ht: and Merriam (1967) examined tho

"flP°1htO6 Iltlt oi Padre adver in Colaradu £01’ 351;­
LLQ mfi §gg_ and lsol ated and £-mad than organism ­
1|-‘bl?  that raqudleu at the apparmt lack at
pollution. tht udataee 0! naturally occunaq potable
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buctnrtulugieally £100 aurfisco inter is u mm}.

flw nrwlnw Q! =§&4.;; in
alaum with quaonl nlcmflora in flaunt; praciucts
will dqpafl span vgriwn pa:&ats:l 111:0 nature cw!
fitahory prwafluctu qnvizmamtal  ufi mrieuu
fish  £a::\wri0I¢ eatdnu tron avlmnn-% Gqtafl
all tin 98 and the mat‘-:'ltJ;=mal fl¢ ‘mac
growth at than arqmtsm cicpcafi  can
11 0! indirectly to: energy lO'lll\'3§ and the an 1-malts
an thi twtc  of ambstunoul which no highly
harmful Uhnn ccnsumd cit-hit rat at iwtapoxlg coincid­
Yuri:  mé ass-actatiwu with athcr hell
Ltkc eo1$.£m':m¢ atnqwewei have loaq hon
rnioqaiaod. various spout“ <4 5 nu-otypno
mrvlvo duzlaq ptacusiaq of the mrinn fishery product:

It tho mm an auqht in the
pallutcd nun than clung will  than
ax.-minus (Emma: 1949; salute» 1951: 9-01:10: 1952:
and  19 54) . H~2tm.l1y than dc: not suitor
It-liI3.1Q81l» fialamnlla  is  in lrosh
nu: than thonnrtnocnvisuna. hiwwdaflfl,-. La
1950» mndactcd tho mrvoy i £0: the awn; prcameo
of §£§jg in trash water fllhns  tho Mn: Flatt.
‘Ehqv fwmd wt 9'7 fllhlla comprising 16 spacial, hid
19¢6$E carried § Ipp. Flsyé Q6 J»-Bl! in 1954,
tout that llioltho tubs  oath:
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clam autlut  _&_q,@,g!.;_; mi §_§n£.iL9I=¢
6% of the {rah ante: flahll firm _thI Pbltlh
than and lac: wen: inflated with
guiggmg (Gmqul: and mama. 1951). -India
315 Q” in 1956. and 1957 tupurtnd that baclllary
dyuauymaboancndcdctoraluaqflamthnx
raglan ;>£ the Grout L-aka: in tho Outta]. Attica.
It has him Iltlblllhlfl that tht llltl  and
‘built R%o£tMflshammflhmmcun
(Jana 35 51.. use md 1951). 1: is clear that use
flab tnficctlld with than ozqmisb act an inhnrllldlllii
huts tornmmdtzuuwlnrctteauqht. actutio
reservoirs iutmtlilil organist. Eli: ‘B110 flth caught
in mpollucod vat-1:. lakes ma river: than
ham not ban Lsulatnd  1952) . Vatican
aciantifiic washer: turn zlpurtnd the prcnma 0!
g;|,%g in pollutcfl waters and mrketn. the Ill.
lewt Ln thc pollatné avatars abound the pztnmao 02
U‘  01;; in the damn (Wu  mad: 1943).
wlaldnru 3; 3;»; (mess) rlpurtod gggagg La tho
0088: filth nvlilabla  tin mthit er! C01-alibi».

In the marina Invironnent than
vrcmmm can not suxvivn longer time. St:-yank (1949)
n%t0dthattruprot»uIua\n1nt.ma0an:0thoznjo:
counts £01: the  vi 50150511110. R1‘-£11
inhlarcvicurupartdthattfncuntantnaflud flab
“flail! claanad  they returned to nsnauntantnaai
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nut. suazu acaducttfl by uavnmmllntvi "II"-'1!‘
Biuloqg at Plymouth sham‘ 1'J'\I\’- than It nrtlflclallf
awuunua by g. ggg; in 0111:! N0 Ivwl-IIIBI vi

1|a|u£thI£18h1n7day6iIh0nthQy lmpt1nImn1nfiict­
ed senator. B¢a1ni.1a:\mrkhub0enca::1o6aut
for éiaimnollao.

‘tho ltln caught {tan olfahotl hll

urgunzasn. During bmdllnq an em dock oi than ship
mdoncmahozothoaantadnattaabyflnnnnn
neural 1.0 lilualy to art» (Spam: and Gwrqaia
19501. 'l'hln heal acntaminathm J‘ g. ggy, and £0001
Itrcptocoect. increased during handling ad mczccaalnm
Mnny la-illltlqatuti (R-‘.2-9:?» and tthatachur 1958:

Q 15» 1956)eatab11at~nd the inczoanod presume: at
_l§_.gg.L{ and ital atrqr.uc<.oe1 during handling at flab.

But they huwavu:  not isolate Salacnollao durhq
hIn<iliBq¢ ptoenasinq ml-1 at my stag: at
chain 0‘ marina mum  (filulianggfl;-n \Ilp\lb1­
Lphou result: 1958-59). Thin my ha probably dm to
tho t-tam tuwuratna candida: during distributin
wfi  HI qrwth vi vat-Mona. oven 12 mut­
nnllnitlw  at my staqn-. fin ptublnn can an»
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only whun canfiiflmss are suitable. P001’ smltmry cond­
ittana In and  the fish procusinq fiacturtco.
Baldiali. Q5 Q,» (1957), rfitad the isolatlm at
g1_;§3_§m§L--_§5_ in tuna fish. m mvimdnq
the literauu-0 tram an satflclcntz auwor at
ineldmen oi salmeaollals Ln  fishery
precinct:  than disease has mam much ditiarmec
Iith raspect   fiomis gut (M.z1lt1.'¢ 191.4: Bittnt
1920: Mpambctq. 1.938: mi 93 Q5” 1943:  194! :
Van  “$93310 1948: 01.ita3q gg Q" 1956;. In 1951»
Pivlaick also zepartud the prcfimcc at
la anelauii flan-¢

In an hat climatic: amfiitlmi
Uhirt  mmutacturd undc:  omfiitlazt
salmannllcois will pruvail  spread he 1% via livi­
smak Cmsehofifi and émiwdm 1936: moms and atacnoti . 1956

Adam. 1967)  35 5;" 1963! 5-mwhausa md ltdaan
196.1: s-flarrts  Q,-¢ 1976)‘ In 1 study at minal
£006! in i*;aql% in: the yam 1958 to 1960, and 1-‘aylw:
($962: isulatad  sex:-atypcl tam him mat
mé bane pradmts 855 tines tram flsmzy products
100 tlmil.   was maze trtquiitly
llolauid firm tha flan meal and tan  acratypen
fallwlfi wc:=.= 5;. 3% md §-. .

vurlnq the you 1960 the prcvafi
mm all  in flab meal caused more emcarn.
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Scvotnl workers lndlcatod that aagh praductl could
ho cuatun:lnat0d¢ :l.£  later animal! £0060
(¢u:ull and flqtfl 1961: mszln g; Q»; 1970: Qlrwt
md  1911: ms. nap-u.-taunt at Mflfllwfl
1965). rlnhntg  prepared tor main canc%­
t1~Jlqppl&I't0bI1Il8ptOh1IfltblIl¢hl@l.Ul1 £0860:
which 4:0 artnlnly at mm lmldlata concern at
puiallc health (kotonnom 5: A.-H. Andersen Q5 5},”
P80-B» Tifiih Coal. Fllhu IalpI8t¢ sllll. G-int" Hill­
iliv 1969: B<-C. Rabbi; P806. Rat-1. Ccinfi-Q élalnoncllatll

atlaatu p I4-93¢ 1964). It 1.0 wall mflnrltood that
cmtmnaum la anal pmhlnnln tho
Itdcly dlvnnltlod trail oi thn fish prooccslnq indu­
stay. Put the lolutlun “pm. problem at an an tackled
praporly by  oi the suntan ut lntocticn cruapod.

at oi the largest raacvuln at
ygggg 11 thn clall gg crmaoul ad Pollcan mas).
Altlwuqh than arc extensive tcportl in the literature
an the oceurrawn at § la donnatlc £001.
turn is 9000:-cl lack at docunnntuy avldcncn an the
lucldnnco and dllilfiblltiun of than urqmlnm in the
tree llylnq wild bird populatlun. Borg and ludozaca
(1912) atudlod the m¢1<M»m of _ md
a§am 6'13-1 tn“ on i‘-h¢'--1-'¢q0n Coast
and fulfld thus: bird: contaminating tho filshory
with than urqmlam.
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P1150000 01 anltanillat in thl

tinnsnoal ptufitwtiun had been auadiofi by any wathntn
(a-pg,-:15, Mg:t.|.n, Shnltun, Halls and  1970)
and mportud the survival. at  during
tho  oi llnnbadcn iinh caught in the Atlantic
ucoan  Gnlfl at Rhnicu. Pattanm in his to-vial
(1972) cf tho Salmonulla in mini tending shalt:
indicated that aria Inch nah imnfiiatnly caught
itum tho ufillfl ahuild no -..~alu:|u11a0¢ but on the boat:

ad Ihipl and at  plantl appruxinatoly
60% were eumzaminatnd with than pathil. Thu
quaatiun vi whlthn: thee;  lcrotypnl icmnd
in than  of mind! E0060. present in tin
lugs: aumbotl to cause infection in animals ad

poultry had been diculaod by the my lcicgtiiic
invutiqatrars. Sduuda (1.963) , nunnnriainq tho
£indin@ av! n Oantorqmn cmliderinqi the Qpidumioloqy
oi lalaanallulil in hnrbivoraml mimaln) " this incid­
anco wt aaluwaollaois scam ta be dimctly cunnactod
with time pI.‘O8IIC6 of bacteria in mods, ainot

go; Q5 uf cm identical lirocypqg md pngqg gypg
havfl biin tow-Ind in thl inflected milail Qd in tit
fillfil truly  Such Q possibility ha hon
3\¥99‘UtQl'3 by M01011. malaria. mzduch and Hutchiaun

x1959) and Kawoinachnx. Guiana. rwtatra and Vcnhuulca



F

3 J­

(19524, review of Pumfltaizhfildfliqfl  G136! (1964)
wrkmg "tn ‘anal, ;;qfiLj,nf8¢\'-Ga filial. Salzwncllln
havc been toad uttla Ln animal f~¢¢1=9 '”“‘£
(;,;qg;ng md  1967) P4-!"=$°“1-"'17 tb""
9;-@1515 cunatitulntn dntivnd nun annals nah as
-,.;b~"|.;1g;4£1.ahnna.L. Hound. ‘rennet-t, and
(1969) have also awqflfl-'4 *1“ 3-°°*d'°°' ‘*5
vu,-Aaup fialnanalla acrotypnu in the canard!-all 0!
\'l.t1OllI mind pupulation also tmnd fl-‘¢<l\lI"'-1!’ 11!
tn, $3“; hag‘, gob»; gm augh-Jana £1969); have
Ilflqllflld flhflt in wflfibllflk Q! §sL!EE2£Ll,!!E£E§9!!
Lntlctluns in i ware dun to satiny tntimyl which
hlilbflfi fodwithwhttn £.I.l1‘t$l100fl‘hIIl.ni‘b6fibY U11!
atqmllfl (Pit-titlflfl 1969 Ind 1971)­

In the semi preserved and
terminated  the pa 6-4 is  critical £01‘
thn qruwth U‘ was Qrqmaa (mm: 1.910) and
pnstaurtlntlcn Q%l"!fllIII are ltltflcicnt  R111
than.  to salt bolus-0 paatnatlntiun henna
thi hunt nailtma at i_g_@Y-5;; (C<u'tt0r11l and
Glmurt 1969). In 1970.  tepattad tan zmtbrcalm
at twdpolncmtnq oi 1&3; Ln aantpl.-unwed flab
flat. In 0.8.3.11. those uranium flirt belated itoa
picklnd tnrrillq (ifiorovina ad Art-tachcva 1972). and

nlao repurtod tun outbreak oi gig. _ {ton
mtrlnacod barring ($01601 am! flhuchtor 1967) .
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In Austtnlta 18% of flood pviloninq

caunnd by the various aoalouda (Button 1973) . The

must cut typo raapoaaiblu tor thn out break is
§__a_}_. fl@g§Q (P:=md£o:d¢ Plllaanol czoiteatlau) .
1973). A tevlill 0! lalmonollflll in Auflttllla it
given by Afldnlm 11965). In mm.-. tho uthlt aarotypol
iaulatnfi, apart tr-an §>_5L_. § worn _;-'_='~_a__.}_. g~_>__\;g_

;.-.-.-.:.£Lm- m»  seam’ &.- Q2131» m­
myl, Q; _ and §Q_.g_§gg§-t Seott (1969)
rapurtod the nwottmcn ui fish ad ahnllflsh pro­
ductstmtbtoutbronkuttoodputlcninq, whqaht
anluatnd tho qooqrnphic dttttiblltiun ot aalmncllaoia

fitatlno film which eantanlnatnd

in the manta watnz.-1», can ham groan: oceans to 011­
nlnatc the pnthuqaau in thl clean 022-nhoxt waters.
fit t-at the edibla ahollflahtn. ioyatttl and clam)
the ptflblflfl 10 dififiormt. flay roquu-u mt mu:
qtowthaatxturcut salt watnrmd frolhwatnn with
m Qptlaan salinity fitul 8750  30.800 p.p-n- Bu
tho @101 ad uyltox buds are usually located alanq
tho  artal ad rilvat math. Guvmldna and Gay
£19581 twortod that the wmcmtratlan of §_§;_. £5‘
coils in annals warn mm than the mrromdinqa.
Thll anolnttatinq actlua in mllmln main ma
Gaga:-mun to thn  on public hsalth qmmcia.
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bugaq u-mpuztatim also §,;_§_;y_,; aurvrvid
um»:  uartllom 192:: any M4 I“-11"‘ 195‘) '
several zavuugawn -uoqwwi ‘-‘-“"‘- "" °l""‘*"
Ln chloztnfl nu: w kill chino urqflll-III W1"
Q 3;“ 3.950: Anetta and zany. 1955: Kali ad
Tan¢t 1956). ‘I110 laaitaty quality Qfi 1'-bl 979"“.
and muscle an dqlad an the hyqimic
Lnahawomdawhorothaodiblooyatorlmdvthat
zxmtt ahnlltlnhna were cutlvatad.

B» ­
‘thin marina  in I16-011'

dlatrtburod in 0-aaatal saunter. aodixatl and plankton
It an  tacitly isolated firm: aoamtnt and coastal
than and shun Hahn. Variuuu nwaadqatara Ihdind

maul aqua: oi the wand.
R-meant marina loologlcal It-ad-1.00

have ruvoalod the presence Q: this orgmian in dong
K119: *I1\flIII- 311%9ap0I.'e.- Philippinll, slant: and Gar­

@!(IlIlI-miahi Q35 Q» 1.968). The Iitlt laolatiwn
oi X. in trna 0.3.. was repothd by
lhsuon and Lisbon (1968). tron the sediments and

marine animals Qt the Heat Quaae-.. I-etc: Bard (1968).
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G1-mclll 2.5 Q... £1910). rem-=¢1=W*=*<1 *1“ “°“"""‘“°'m

worn “elated similar tYP¢ vi Qtflmi-"5 1" 5"°‘3" “°”"
an ummu  um­

Thu iacideaen uf .!­
in 011--lkzari autos: is still small: controversial. but
in tho  water-‘I Lt. 1-I will 08fllbl1-lhI¢- "1!-'1
Q} Q," (1964) rqurtnd  fiailuro oi Llulatlenol
in utfi--alwra waters and
8%]-OI firun tho pelagic art! uf tlw Pacific
anew.  md Trina: £1974) :10-.2 imnd y_1.p_g,_9_
npoc-‘L00 in cuucal  and rarely in wit-snare waters.»
and can flames. fiisfllntly hatchet anti I-hchnlnm ‘(I970
laamflthattimaaawatstmdtintalanvld
an of Karat 800. and Baltic Ba did not lbs-I the cant
ul 1. . According to  and Galvin-3.1
(19141 W 3- M am“ &L:a “=11”
wlth increasing distanen firm 1:-wards an;
in the Auntie Jean =at£ -: Swath Gamllna and
RM @111!  *1" 1- "8
caqlotnly abnat in can ;.  vats!» adimmtl ad plat­
tuaaaluyfirualtolflullcu fltumtllfllhfltln

M vrwvwv vi 2­
in aunmrlm  is rathir tuualnq interest. bocault
$316 L2 ll qmarally  ll mild  ggd
ruzutn 11:61 tor 9:-hlit  and survival. In Haqalnkl
Mt!» £41011) rumaqa (1960 ilcalatd 1. §i_@_
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iron water samples in a river which has no tidal influ­
anca. Cnattorjoe and Naoqy (1972) also fomd the gibrio
from the froahwater tiauos in Calcutta.
Dc gt 2» (1277). rmortol that 1.3% of fire-ssh water
fishes. 16.7% of tap water. 25%’ of scwaqo wator,
30% of the river watt: and 40% of pend water which
contains noqliqiblc sodim chloride wort politiva for
giggig  in Calcutta environs . Vary
recently Natarajan 93 5-5.. £1979) raportcd the vibrig
(11.3%) in tram wator fishes.

In qenaral this marina bacterium
is hiqnly apociiic tor Hal’ raquiremmt for their optimal
growth ‘(usually tun range troa 0.2- 0.3%). ehclaod (1965)
roportod the failure or the qrouth m a laboratory madia
not aupplamantad with Racl. Baunann sad Baumann (1976)

axplainod the dopondanco oi Na+ as prerequiaitaa for tho
marine bacteria to grow and cannot in torraatrial
omvitml.

In soatoodn _\_!_. ga__._r_a?1a_9;__nq__l1ticus

reportedly poaiti o in various countriim umq Kmq. Qinqapll
clagapore. Baltic Sea oi Gummy; ~»~PI1n. Black Sta o££

Caochoslo-jakia. U.$.:>.R.¢ Vietnlm Israel. Italy. Denmark
cweoden. Indmasia. Canada, Eastern Capo Cod of South I ririca,

aritain and U..;.s.. -. In marina products __‘{.t gargmemollgggqg

croato special interest bocauso most outbreaks caused
gastroenteritis by theao organism. At me tint it was
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eonudcrod cult 1. as restrictnd
oalytotnefiarfiast mdnw 1t1lwl1.1do%tIl
ltl dLIt:1hut:Lun in fllhflry ptoflillitle :l.nc10fl&9

“KI!-‘I-III illhnl in uii-sham Iliiltl -:28 1-ltd Pudflfi
mmthfihtnnfion. aullndinadnna iiuuunandiurada.
1964: Auk! 1967): tun in Gntral fish aarlat Q!
reryu. (Java) (Fl1tltlQtn.gi_; 3.. 1969): ma cabs
Q  in u.s.A. (su.-mu at 11.. 1969)
nahbotn an Q5 3;,» 1910) calwcll 1970): nhrlfi Ln 9:11
of nuns. 0.8Js-.- (‘~’.md.crzaat 3; 4;‘... 1910 and 1914.
-RIB‘-‘=7 9.3!!» 19863: Pacifiic uyntarm clan. crabs and
*3-'*"" *" "=11" I'M-I‘-‘W8 vi  fiance. 0.8.»
(Bawsa   1910),: ~1>I8t.era in uu@um=u.
"-5-A war“? am am almetw 1.911): pend mun um“;
P. aet.£~sz.'.'_'ua) in Tana. ms.»
fivmdarsant um R.:L0bl8';m.~- 1973):  in lac!)
Qtrolina, 0.23.» (Juana gg Q,” 1978): ?£lhbcln_!§_Q‘,,
(1974) Md an olabsrtatan aunmy an 55:11" mm
Pluduets oi 635 vazintlea at aawlli ad found Z. L
ewifi 1-» w =m.1». Emacs 31', 5.. (moo)
the Prunes 1.-£ 1. in
Brazilian coastal water fishin­

ilhatccrjnn (1914) an pa 93 3,,
‘"'"* "P<*='=°'-1 2-  1a.:-amass natkntt-HI
“‘ °“'“"“ "“"-"'='°'~ P~'==='=¢-Ir fllfilrlidn gs, Q» mm
iaelatnd than urgqug 3, hum _,, mu: an}...
8:1: Q 5;» £19”) l‘¢P'~>rtnd the sensual tnclficncn at
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v w""mY“w‘m““m“w
flahnl tron P"-Jrt Bow» arts. VII? 1-'*°""fl-Y Pa1”“th“”

93 gr, (1.981) danantttntod tho Lncldmnll of 1- 1g
in ttolumbo nnrlwt ad nfll-1' 5! I3"-1'95" Qt‘

1-3-»­
intnrlit % Lucra­

alaqmnurnnnllhavnhanu czantnduaunrnalthand web­
inre HE the peapla  than mvizanzmutal iM>fl¢‘|=
mé utllizatim at thn fishery priaaucu. Gttatnt attnn ­
tlan mar have beta qiim far mzpiazlnq tht XIII fishery
ma;-uurcan. Hy the Lmrmrecz Ziahing" and pr-ootlsinq tach­

Eulogy frost:  fishes md £1:-ash watarilshla will be
awn-llabll fur  in . ‘Em ptfilawl of pathoqmi
“@ @fi§&@1= @1491‘­
aaasod   are n-.>t. caly hanatul ta the cow­
awmwl but also creating Lita ondmqcrlnq  to
hmflliaq these maria: ptutitflr-‘II in tn-0 pmeflalnq
fiactnriom. Fish 10 0 tvad which rapidly dauu:1.ul.'ntQ and

nut be handled hginaically £t:..~m catch till it r%run
to the cmawmr. It is a puammt tmuttuaan ta mmdy
mfi cawlrafinr  the presence of pattu‘.-»@a ma trggg
3*“-I “T1915 in £111» and fishery product: in
wqlm. rmnver must. at the wrk have baa: coneuztzazed



um the  ht?-Iutnaphlc microbial act1v1v\=Y Q!
nquatla Iystun ac} 100001’ cltnnt lumilfl thl-I-I-‘ it!’-Q‘­
tun to an plthognnii nLc:au|:qn1l:I- emummflr
mum in nu-.1¢ iniotntlun an we Qzaa. at mm-flflll-=9
as the an»  damn vrwfiwlm

In  £6 Sflfiy thl I010 of
puthognan and its oignifiianncc in the an flood: it in
pi&hO5 ta.» invuuggto nyflanntla-lly uf arch arqmisnl
in in-lactnd Quinn ma toodl. Elocqlia at thdt Lmnnll
cp1dnn1~1~¢.a1 lxmlicattanl thun pattwqunlc urqanimn
induct £0110: and qalttucntnrtttt which traalnlttlfl
ndnly vu nu; and  ptuductl m‘ mu aqua.

~11 anon gimme an thn tolu­
vaat. literature. tho out ut the lnvcntiqatiuaa Ina
euacmtntcd un the Ifivlufl 08 path-wan: in we aamnl
habitats and lflldind to: I short period of film. @131
tgattnnlitnrntundaal onthcincldczcoolpathoquna
o£ nd!. md tatnzlnhdata
rattan: tumors! dtatrihutlaa in can natural marine un­
vtruna. The preanco of absence of than urinals:
in amino products will indicate the unitary quality
@130: which Lt in practised. §@y Lnvggtiggggqqg ygg‘

liulltld  in »nI my or uthnr to clinical; 091681010­
qicnl llplutm wt analogical. lack. 80 tho p:0nQt
vbioeuvn U‘ ma Lnvnltlqatiunl flu can tiaimaloqlcll
439.3%! -A mama pathuqml with 8900.111 mm“ ta
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QQQL-Ls In“ .!- 2£¢_£&.¥x%. in I¢1¢<==-¢ WM‘
sea toad!  its humaqanatll. an attit is math ta
bridge the cap tn out mwlcdqc an thc technology and
survival. ul than: organism in Indian anatomic are
uunoratod.

1. Tu isolate Incl]. number! of

§1£%&Bfl!- "I" ¢°°4¢fl4
ccunnrato by c-axmurinq ditfanant. cnrictuaut and aclcctlvo
@610 and It-udy thcit nutritional ro..;u.1.I.'|aIatI­

2. Inciawcc and dlattlbutiac 02

Ind !- 1" ¢1¢¢I1'II*
pnttlo£th¢£1ch1§sho11flch. aducnrulnthn
pzodoalamt scrutypac of 5 ac-natured in tho
flan ad ohcllflnb products.

3. annavzwz :2! Pnflwoml during
:c£l.'19etat.t¢:a¢ tracing md subsequent atotagq at flab
and nhcllflnh product! and ascertain that: lnflucccc at
luv tcnwcraturil  tho curnlvnl ad injury atIn 1- ­

4. To tllucidatc. an a coquratlvo
bulls on tho bclaviaut at than urqaniam during cycling
itfllllllq and thudcg ctfioct of fluctuating tnwonturca.

5. to ltndy thl hcat rfililtanco at
fici-.l.L! 3"-‘°1’-YPII ad 1. g in urine
"=¢*>°¢'- Bwflw at mu:-=1 death can ma uuuzy cu-my
boat proccuinq.
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6. '1‘hIOf£O¢‘I';Olp£*i<.':llth0l81'Vi_.V&1O‘

£2-.$QJ& Ifi .‘£!=!.?.E.2 1" 11¢" ‘I4
uhnllfllh hoaaqmatln

7. ‘re llelrtaln tin lcnltlvlty to
chnntcala an shim-int» antthluua. and £~:>ud% additives
thnreatatanui dovolgpadtctheabovo ­
GiGl-I-I0
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CHhP§BR THO

L1 -  5:35;!  %..£2;-;­
In thi lcaiaod iudulttm it ll

aocaauy to euatrol the floodbomo diaoacl bananas
with-III1iLntOtIl‘B@th0patto£tlPti'¢lb1I toad
mlnfllacmtctt and thn strict regulations at igottlnq
¢°"==¥1"- E!-!=%.1!.-.1-.1. ‘M Qiii “I
be identified by that: cultural mad b1~*.>¢h@.cal ¢hll’l¢G~=­
urn. Thu amorous vaziatlcnt La the mamun oi the
glam Salmnnlla can bl claaifiod by thn Katina­
amta sebum (1966) in  the aomaue (9) and £11­
qnllar (Hi ntiqlnn are used to diatinquuh the my
1’-YPB at  that luvs l£.d.la:
reactiona­

rhn range at tlworature nui­
tablc torthuqrallth o£ m my oxfilnuy
laboratory midi: er in ca fwd: rmqo tron 5° ta
41°¢. with m upuum toulporatutc at a1°c. Stadium
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by Riayd md ueaee (19541. mam mi mama (1951).
anqoloeu 55 5-. (1951). and macho: and  (1912)
abeezved um-. the mug» qzwea wvernwrv wdl =<=
increase La toads \d.tl‘12.decreaae oi pa. The  -at
9 wee mum:-pa et s.a"c: ad pfl 6.2 an
at 10% et. pa 5.6. they gran well Ln time rmqe Of pH
6.0 1.-.0 0.0 according co Pteecott. md Tanner (19382.

The aelaanellae ere hmltv
euve eaearobee and the gr.-arch is raid under eerobie
cwnditlcne. There in e paucity at iafiormtlm in the
literature cm the eiteete of cwldjatlua end reduction
patmtialentimeqrewthotaalnunellemeealaode.

met at the  can grow
oaaeimlenedtum cflneiatlnqolqluuuee aeecetbm
euurue. %ag¢=1u uenltroqen eoureeaduhe
usual mineral salts. Stadlee by  ad Bane
£1958) revealed that the specific amino eclfll at Vite­
nlnn at both are required tor growth. they amggeated
that  heat sensitive growth teeters, such an tidmtae
ad cyatine any be deetxeyefl at ade unavailable daring
the preparation end autwclaving of  media.
Mtchfleld (19731 euqqeated that these heet- eeneltlve

awn” ma am» mm emuld be pteflgt aw  the
1~=°-ll"-=1“ vi Ea&L.u.­

Tne netball that are qeaelelly
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tat than iselatiaa oi  involves dttternnt.
itlpl an lcalluinl

1. t in a nuascloutlva
midlan­

2. iiarichamt in a aeloctlvn aoéium
3.  an a Qcluctlvo d1££ttm-­

1:113. agar andtm.

Glncnlly tho prtltnei o£
intoodpzaductsiainlawauubcrlandhnnentboaoufl
to: dntccttng than among lager number: at other atcro
tlura. flahtaca 93, Q» £1972); atudiod thi ntioct at
um]; also in  bun anal and czmcludnd that large:
damn 01:1 (300 gm) wfii lure than
the Luau: semi: stars (10 ad 30 em) dram tron the
sans lets. $I.d.1u:'ly Jmnhl  Q1» (1963); an
mm‘ £0 aum  tram can mallet nun
amiss callnctod firm: tho dtftarnnt altos of fish
anal bani, but they anaconda‘! in isolating than when
largo: smile :11 of 1090 m ad 500m sue Had.
In tavicw Aiflahflnld raid that the 0&1: should
hblmdd%§z1o:daflha htMnilduatnannot
"flies. Amflr1¢II\ Public:  Asa:>c.tat.1:n ruco%d0d
nnthada suggest: that 1. 20 Q aawlo my bu qaaqa



4
to I0 ml. at broth. The Food ad  Adnlllllttatiun
lid A-0%-JQAQCQ  ‘mm '3  Q3 .l~1‘ in  mt
at Llctfila broth. Thin ratia ll also t0%dcd by
trn Bub Cfilttno an aawllnq md mthodolzaqy to-r
tn @991; Qw product: and prepared dial.
In unload: and ttoq lugs atygallm the r.1>.A¢ racon­
gmdi aamlc J1-II at mart tam 25 qn £0: thin 1aol.at.1¢:n°f

rm: hwunnq tho growth of
Innis: nuficrl ufi  011.; Ln the midst. of attic:
mmotmg larger: alcroflan a pm Intichud broth in
Mad. vqxicnl acimti. £11: warhnxn wad 4 ncaaaloctivc

nafiim for pm uztietnlai: tttmmom 1977: M0691 1962:
Edd and  1973: hid. md Bryn 1977).
trhay established wow racovorics of  ‘rho
nonnelactlve adium also tavuura the heat ané cald aha­
clmd calla during processing oi mod pzaaucu,

flclaettvo mr$.c@at media
§w"IiWwHqmww0£ mdatflnsmaum
%ruls 0: llihlblt other Gran ncgnzivc organs
such an Golitetnl, Q; and , 1%“
£1955) ohacrvod that it is ciitflcnlt to t6¢<.':~¢"Ir

at law unmet: without laloctivo anch­
amt.

Thzoe aalucttvc ant; £0: unman­
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aunts tkmtarawidaly usoé wrewm
tron toad material: ad final spacious an untra­
Q--Lcnato broth (lbtllar 1923). botrathionau br:l.l11­

nt groan broth (Kaufman 1935) and nclinito I broth
(Laban mas: . rm ncacznuy of emu breaths 1:
Lnflumced canlidntably by thi typo 0! “win W
ho Iatamlnod. tho propottlsmatn muaunt of ;_Q
present in tho broth. ad 1:110 pfitiud oi taeubat-.1-an
and tcnporatuzn. Tm studios oi Jana: 4.1.962; 1963}.

imcoy u.~~;62u mu  g_1_:-_ 55-. %.1~364J  that
tho aoamdury maria!-uncut at the mam modiun will in­

creasi tha 11016 0! SQIOQOQQQ in £006 sa@l0l
mdtflcatlona ul thao

aaziamnnaanauvnlppna. Scllaltcrbrothil maz­
flod by adding cynttnn (Berth and Bartram 1953:»
brilliant green kfitokil and Jnbome, 19:35), Stllphl
diuine or Emlphn pytidino wobornq and stokes 1955} ¢

and an-11¢ tlltcratl tacos. ($11111:-u: 33. a__J,_.. 1964).
Ia fatty toads Salton Q; 3;» (1.954) mod a disparate-n
md unalniflcatioa vatttaq aqmt. Tcrqitol No.7 to tho
uuauuamu broth. mlcu-.=>1 in the antic/Smmt media

at aaltnitn Lmtovad tho tnulatian at gagging in
an toms  1956;. I-Ocwtly swan 9;, g.,<197|)
lhldltd tho incidiwt at  Ln aim),
which includes flahmaal ad iound that tho lampla
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matched in dnublo atragth at aannitol alinlm
brillimt groan brath. U-l.&.B.G-J was effective in
1I<>-lat!-nu §.!.-1fl.._£9.-.1.!-.n­

111121.99 the Last tm year! thi

ass at htqhor taunparaturn lnaubatian at the eatichamt
tot tho Llalatlcn oi 1,g from dttfiennt toad
materials and can toads had bun studied cztcalivcly.
“mm Lnazuu oi uamoracaro 2:-on 31° c to 43° c

tha and»: of sorcatypnu at
from fiswdn md ficadaltiurvly ad Ptlam 1968: VI:
Bchathont and Kaqollnchot 1968: Bath: 1971: Carlie:
ad  1972.6." ihdia basod on tntrathiunato
were icand to bu comic wan incubated at higher teq­
eratuta £10601 1962: Alukaic 95 g_-L“ 1973! Vauiltcdln
13 Q;-1 1974) ¢ Jacobo gt; Q; 00 ilaéi) |:0QntId
cnrichrnnt with tot-xatlmicnatn broth Ilth ma
without Brillimt grad: and nutntt-.0 green brath ad
uhuazvod no olgzifiicmt dithrcaoe in the recovery
oi -_S_Qm__g_ng_1__.}; tron than unrichnnta ta: tlaknal.»

Kaqillmlchor (1964) attributed this ta: the ulna an
diltributiflu of theso organism! in the  rqthc:
thm  thé qual.1.t:y cf ma-Lchaunt broths.

Lupin the claim undo by
F“!!! lciantiata the lltaraturc lfitlwqy indicatnl that
lclinitc cyst-ina bzuth and tllttlthlw -its broth with
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flu-at nodifleatizms ¢.va the highest rucovery 05

in variaua food samples. St ii {and that
bath aoliniim cyatine % tettatl\1mat:cLb:ot.2na hgvo
be and ninlaltaemuiy for the antiamnnta and
tun vatbma aerotypn  dlttermtly in these
stats. $0 the nun tact-are alt-acting the poriomana
at tho mriehmnnti brawl art tin tailoring:

Ia lypc 01 toads.
b) nature at pzaaossinq trrnm trons

0: dahyérntodl .
:1 Tint and tagosamtl at Lnmbntl Ja­
6) Initial microbial p<:9ulat.|..ma.

0) Initial awn: at Sggella;
from  onriehmnt bratho tho

ccaimtianal pt-306$?-\\l‘0 for the isolatlan of than
arqaiams tron tends mu fined: is bx struck or spread
an tho diftereatial or a selective plating an mar madly.
A cursory glam oi relevant lit.-arahuro wauld zonal
thlt amorous sa;mct1:e  are 6-mclcpefi and used
for ilolativn. Jtht flallmllng plgting aggro gr; Uidglf
W93‘  $@l9h.i.t.o xi‘-.g==‘sr¢ §u1£.Bi$ and Sluts, 1927:
1931). Brilliant area agar tlriatlnaia. Lute: and
Jnnqcna 1935; -» i~‘;aJ.a\ma11a-shlqoala agar. ad Dose::y-­

@~l@"~'1»¢ <3-flaw aonr. dflvlllcapcd by iniitcu axes:-a) ad

ll9¢1f-lfli. by Hints £1942; . ‘rhino media support. gig

qruwth of fig goncilg ad %@_1_g._;_ ad lnhlbzlt the grmlth



of ¢011£0m.1  uthtt Grill nfifluw ll‘¢3°’¢'-'1'-'95l'l1'*"-5'
In tcqardl to thfl pcrtotwct

of  pl Qttnq 130516 investigators have diiillrflt
gglnical ( flack 1952:  1962;  .1963: Galtan
Q5 Q-3,,» 19661. Tm Attica: Public 1+inlt.h iuauciatlan
mass; r0ca@oéa the mo atnoen Bililth sazpma
than  8M.q¢11_a agar or Brilliant ilfflfl
agar. who ~.:£flc1-ax Awas.-C. ad Fwd and
ntratim matnmia ..  £1972) Opacity the ltrnakinq ea
brilliant Q:-can aqat.  I98-I-'¢ ad  QQRIH $35
Lnvatlqatan  the B6 agar by including ln1pho­
acdflan particularly, suipr-adiaflm   3;,”
19:4; 1-inrrlnqtan ad £1110 1970: and  1972)
1:0 |mp:c& _ app ad rather Initdc unmist­
Blilmth lmlphitn agar also allows qrebwtb of any -arqminfl
which are arm nnqativo, but also it is very atfectiva
in 18olatinq-;fl3§_- Ulually ‘l'J=.'|.I aifiitm
lbqllirll an Lncmbatiun period of 48 hrs  dnvclcap the
0t9&1lflI¢ ‘Gaul; (19523: fiflf-“O1 (1962):   £1963)
ohaozvod ma mu was» mama mum §;g;_;_;
arutypcu in food ptaductt and 11:. is nc%arg  ken;
Indium at 4°: :0: at llilt 24 an baton Lt. is 1.-and
£0: ilolatlm. This  in rccanmnadcd tor tho
iaolattaa of §_§.__1__. 51$­

Tlylot £1965} ddvfllopid Xylcala
-‘L-‘Elli! <1¢I*=8!¢hi>1ata agar (11.3.2) ta: tan isalatica at



<1 9

§_ and §§gggg,g tron taodn after nolcctlvc
cntiehnmt. Tmsnouiabuadontmcbility at
md§fl%whrwtw1momdww
onrboaqlal 1-.yl.tn0. The xylem! -=-afllll rate Ill dour­
ntnod which pwntt. than orqatiml ts": qtaw ad chant
tbs anrbohydratn 131.000 afi Itllia tho ciao acid
aothatthuaolaaluncanho
dlthrcatlatod tron 5. flu. lnctonn and Santana arc

added to tho Indium: lo that nu.» pasttlvo collfiam
cII:pt0dfl0In:rIl¢£d€9Pl'Q"Qtth0pHt0thQi1k­
linl raga.

slam than unlit! a widi
ohotca of midis iatcndad tar
and “mum. £1: 1.: diiiicnalt to anon whatnot adta

and nntboo: used by dififiarant writs on vurihal
geographical loatluno ptufiflflfld euwarablo resulti­
Raj (1966) fiomdthat uunyattherocomuadudnudla
filled to isolate than utqmilm in  an taad
ptoénctl. Riemann at thn ccntruvetllal vial! in thin
litaratntn. Lt. la planned to study the offlcaq at
the cosmos Qti.%tl¢ via. Solintta qltiac and
wdtrathlclnto and tho nan: cnrichmnnt annulus via.

Dulcital  cnrichnmt (Raj. 1966) and coqnn
than varieul selective mdic :0:  laalatinn nttnctlvoly
o£lan1J.nr&0:a o£ inthopreanacnothiqh
mafia:-0 0! culifiotm   Ipp. artificially
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artificially lnomlatad into tma flan substratum.
Tifi rbthmfil £0: tht isolation

and indmtiflcatl  oi 11» are da­
ezihud by tho awn: tut warkorl (-Sakalnld. 1965).

uatichranat broth: an neoilantg to ina­
lato 1- tram anatomic and marina
itannl. ‘rho aunt widely and India in palywxin-$a1t
un:1c.:¢@t broth ($lkIIIk1 1973) . The tulle-wing cowa­
litlan La used £0: tho  at cnricrunnnts 9.03%
ycut  1% ptptaam 2% swim chloride. mfi 250 ug/
R1 <1! Pvlrmri-n B. at 500 “G/ml at colintla n\Othaniu1phl­
nata with final pl-I 7-4. Anuther cntiarmnnt broth which

15 also cumcaly usod is gluchlt-salt taepol. broth
02 Mayan: gt, Q» £1964). which has tho tailoring oomo­
attluna 3% hoof attract. 15$ 9191'-mum 3'34 oodium chloride,

0.5% glucose. 0,0002% mthyl vtolnt and 0.4% taapal with
final pa 9.4. mot 02 the cu-tcmiat technique an the
taodtflcatim at nnthoda doaetlbod by ;= timlanlnt (1965).

Alkalint plpt-ant water 0: alkaliai

hating oi 988-9.0 in also and £01’ a lillctlvl cantan­
lt (BIIOII i  1970). In ‘I’-hit liltctive lndifli
tho 1-anger   avoided since othnr .|.nt0st1-­
all £1013 any qzmr at 37°C nu: B hm. Sllminld. (1973J¢
topaz.-tad the aoccndary azridnnaat oi alkaline pcptuao
cu a hr: inoubaticaa u.-. :r1"cw111 rault La turthnr growth
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at 1.  the tafiectnd pgtinat.
Bifltornt  used variant salocuvc eatichmuuu
£01: the inalatlan at E. . Iilbhiia QQ 3;,»
£1970).  tam carichnunu at qlucaao salt 200901
and alt colittln breath (fiuctcrioloqical analytical

@1111. 1969) £0: tho Llolatim oi than cranium
tron tn: pruenaaad ant 0!  Bay bias enha­
waman 93 Q... (1912). oxlntncfl the clinical ample:
£03.‘ tho ataxia 1. by using pcpecno
ate: cmtaininq 3% nodiun ahloridm (pl-I 7.4) an
initial uloctivn carichannt. For inventing tho growth
utuiallataumnza a£__\1.1n thym­
oral. marina micro flora. thoao aolwhlva anrichmnt.
inhibit ethos: marine mtaroorqmxas such an
Plntwbactlll-'1  0%-GI. lnfl 1110!!
fiw Qrwth ~11 1- ­

Aitaz tho onricrmlnt, acvcral
anlcctlvs Odin. haw-0 bum iatmlatofi tor thc 10:-a3.at1==n
of than organism. an oi the ea% modbn and as
muaumpmu Cltratn mu  (rem) (Klbnyalm at G100
1963) ad.  thymol blur salt  agar, (STE-82);

(Akuflm as Q» 1953:. wdiflnd by Sckuakl (mm.
rm coqaeutlua of mdiiiacl Bra salt. tonpol. aqu­
-‘ll GI tallmln 1% pcptoan, 0.3% hoot distract. 4% 0:26­

im chlarldm 2» IilGl‘=9II¢ 1.5% acct. 0.02% 8-odium Inqu­
600,110  (Taryn-.01 7) ¢ 0.00-04%  bluo ad
0.000426  hint. with final pa 9.0. Sllaakl
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£1973) . later fauna that mas u'ni.uu1pm1:.o Qitratn
bile salt sucrose) agar was mach more soloctivo thm
B‘rBwt0cp<>1 btothag-Int. Tho cozwoniti-qn used by Sakallki

£1973) tor ‘ICE. agar is as tollown yoat u:ttact0.5%¢
pcptanc, Sodium aitrabc.  thialulphto and
cnloridm 1%! vngal. 0.596. Sodium cholato 0.3.5»
mac“  :¢:::.¢ Gltrlfifi 0.1%. agar 1.5% ma 0.0054 oz
thynol hiya and hronothyaal blue with fiinal pl-I 8.6.

illtr-m (1970): fmmfl that thin

plating mldia Inn not w-garland all tar the isolation at
1.  in tiah and tiancry ptaducta, and
ht devclopcd a piafgzing Qdium whichotfilctivoly ditt-~
arnntiato aha organism an tho ability to hydrulyao tho
starch macrobially at higher tumttaiaaro Oi 43°C all
hnaolysin at hmnm biood in 1% sodium chlotifio used an

criteria for auocting 1. . Lats:
~

Vandcnant and Hiclmls-an L972» ¢ coq>a:qd various midi:
and toad that find: 35 5},” (Bacterial; Prom-.96. 1970)

gag; was tug but for the lclcttivo iaolatian of 1.
. rurmar they nadifiicfi the mdiung I
and caller} it an mi. undim Cnodifiiod Tundta.

Buliar sakaaki Q9681. Imam­
Qid audit (£0: thn IIOIEEIQII oi urine halophilic
1.  Qantaining 10% salt £80621» no that
an nnenads will acpaxfatn  which will
grw at 10% salt. concentration while 1. ;._'Lgg
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ta at ncqafln qrewth. rwult gg 3},» (1969). uni
,fl$l%ti10q:anho£_!.1aanfl1a\dfl1
101$ alt omentzatlun md cautioned mat tho
vaslablllty should not be 1:006 as a
by tut fin: Ldmtitlmuan at 1. .

I-lunolylll has boon mod to

1-mmm v-mwsw-1 ~== 1- am
as £0-0  0  i all (197°)0
llsowaudthtl tnatalaprulimlnaryaeiinq
criteria. mun Q§ Q» (1969). aura unable to napa­
ran pathaqnnia strains in cheap blaeii. Piohboln 1} Q,”
(1970). , %_ .~r.-cpormd that ml; 50$ Bf jgiggg @­
atraina isolamd firm stab mat was
hn0m1yt£c­

who proaudum ducribod by
the luamrioaa Dublin Health maximum: (1962. LPWU

and in fiuctnriologiaal Analytical annual (Blur-L196?’

in tin cunhtaattcn at Baron md £al.nten‘8 ad Japanese
8831328‘ aothodl. By this ant-.ho601°¢!» ates: enriching

and salcativn piatinm thc mllpuct mimics urn acranad
an uzpu sugar km agar nan (rs: nnnu) aacuea.
%e.red with adfiitimal biochnatonl touts oi combi­
natim will take upto nine day! (vandcrmnt and
Michelson (1912). aoactians in '2.a.1. aqa: slants as as
pzeJ.i.!n1.ne.:y% tact £0: scranmg -(Bae'ht1.01oq1_1 Indy­
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tied  1969) are considered uaatul. Bat
Vaadoramt and Hiclaluua (1972); flvartad that us­

III‘°9@fl1° M222 "5 "ml °¢
pa.-odueo flnuuunactioauj. .

A armory glance of litnraturn
I111 show IOVOSBI lhheafl £0: 1:110 ilalation of 1. agg­

iggggg ad dithtint aplniann an tho Iupotlarity
oi tht aldia. the tfllltlvc ilfiialcint of the vntilranl
sclecmvo enrichment-I ind solcctivo nudla an owaluatod»

by using razenaoo culture at 1.  (Hats
1902) aw ottn: allldd IQQQQ app. In thl paint in­
vcstlqatim. atfitn worn made to compare the mat
eu%1y tilld midi: £0: the iaolati-all anti dcttutlcn
cl 1-,»  are rlmanladod by road
and Drug Administration» lfilcterioloqicnl Analytical
Nmual, 1976) and vmdarzant and mclulam t0e1~n£quoI­

2020 "l..,.f..i'-.1-_:   Q "",-,1.i.l..-1.... .*.'­
It 1: vary essential to study tin’

otflcacy of the vaziaus aldia used ta: the ltadazdiut
atiun at nntnodn an the recavnzy at
the contends ad 1111.106 praducta. As ntatnd than iron
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Cf!
er u

the literature review various methodologies were
anloctod for tlw Lsalattm of lg Ln dltietmt
fiaod matatiail. For Olfih flood nltnriab dlificrcat.

pro-carlckunnt, cnrichmlntl and aolocttvo India an
$10306. Sines each medium 1| characteristic tot
own dvantaqu and disadvantages ad dlttcrcat it
mounds areuflpllhaly ta aha: dlltattnfl roaultn)t.h0 pru­
mt Ln“-mltlqnttun c:m1uyodA£§thad0 that an widely
and fiortharocovary ot mavmm at
£006 pro-fiuctu.

In India, apart tron cllnlcal
ctufilom the cictnctlaa 0‘ gig” and _!§§1g1
an mainly curled out an the tlshory producli £0:
Ilpottl. who athodolow ms Icvtollld and nt:mdanl­
lnud in tin Cmtral Inltlulto at Eiahnrtan ‘roctnaloqy,
(Jana and zyo: 19122 . Thu survival at than
organism in an £0060 ifaut stud-Lid cuQl0i:l1y no
int. tho avallabln Laflormtlca an than amnion in
sea  in India 18 llaagtt. For INIEPOICI of
J\ll¢1¢1¢3¥1~>fi' amqariam of tho mthadoloflnl for
tho lsolnttau at small amiatra of §_§;5gQ§_._5 in
aafodda are carried out­

Ir 1: dltflcult so omfly -.11
thn aathafil Qqloyod in tht llteraturn. so attqta
were ado ta.» study the mat ccmnmly mloyod in the
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at cnrichnmtl ad aloucivo mndia ta: the ino­
latian and aumratim. which are mcvmmdod by EDA,
and  Two pro-enrichnmt breaths.» viz: Ualcitol.
Illiniti» (128): Sclinitc Qyatino (36): and Tntrathionabu
(Tit) and six plating nndia. via: Xylooc Lysine dean­
chalato aqarfilw). Brilliant gran agar (aux. Brilliant
mm mlvhldilllwl war was). 3!-18-2210118-3h1qIlJ.I
anar @581. mew-aw rum» war (as). and khktoen enter­
ie aqarfiflfin warn snloctsu qtor dotailod atudy.

2.2.1. 5_-g§'_§g’ an cg digmzmt mcthods £0;

Q3 0; i‘  .115.=>
£3‘!­

Tumty scrotypas oi pun cultural

oi  Q app‘ aé  spin listed
in the tabla 1.. an and in this amdy. Initially,
strain: warn groin: in nutzimt broth at 37%. £0: 2&1.
troy warn 1; azmua up ta 10” in atorilo
04$ Qcptcml unto: and plauoci in -variant naloetivc India
viz: 1-bktocn caustic": agar Lbiim) . Salmzmdlla-Szdqclla

agar tnilew . ax.-illiut groan ail-If ifiiieoi 1 Brilliant
QIOQ aulphuliuninn 15538’ tlbtrin and Inna 1970), Mnflith
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mlpmu agar wlfluoj, xgiaao nysino an: d0u:ychu­
lat! lflll (Twist) 1965) . The viable Mints an
taknn after tho incubation at plltfll at 31% ma 42“:
tor ma. ‘rho mmnriaaa are undo with than stalk­
nlmilly was ca triptmo gaunt Instruct agar which
nu tabla as hundred percent qr-ovrth ainco the
was nun-inhibitory (‘tabla 1) .­bi

Typo  were gram in the autttna
uwm tat arm at a1°c awn» Zaad :1 mfi
dilutud with stuns 0.1% plptmt ma: up to 1%“,
an thin  the euaclltratim 01 viable 091.10
was xcaathunfiflpoznl. 1‘h).a\|a.aatudicdPII*t1¢1IIl!
by uluunq and plating in the nan--Lnhlbitexy
of Ttiptoal qluc-aso year. extract agar. Glut M
Qlflllll dilutlun U68 B306 ‘KG
mrlatwmt.  (9:1) vim  acltnitl.
ioltaitn uyatiac and Tcfizathlmmh. no that the final
caneutratim or thee!  of  cnrtchxt mdia
I111 be at 30 to 50  approximately. In
order ta omdy tho olflcfiwt thn Qt'I.c%t'-I, cult­
abh -iilvtiwl ‘>1   HM
5~_.">_gg_ Q00 groan Ln brain hoarti Lnfiniczn an braths
mama: to: am.-= at 31°»: an  =0 the enrich­‘ 4

'\aunt  auah that the  cancflatratlua ufi



-58

than mils warn 106, 105'and 103 pa: ml respect­
1vu1y- Thu btuthl warn  at 37°c and 43°:
tat 24 to 48 hrs. Pres tho mricmannt broth: two to
three his luopfiul at aultuzn an atzealad Ln dit­
kcmt aclnctivl its at Bl; agar. ->5 iqlla 11!’­
gqur, 1:68 agar.  abut,  agar, in dwibeata.=1­

amen
Oaluaioalappearod in two mannth

sulphiia agar. with black and lustrous aartaca: canvas
loft» aaanatinns brawn in  md with black aqua
ulna an pacbtlve p:asu1wt.t-en .

Colonies usually colourless. tran­
Ipltflh laattnn light um 0: pinkish ar yullcar with
hlackciuttclappoazcdinwaqariwaroconaldarad
as poaitiva culmro. Q. 51$ and lactoan punitive
strain vial appoazo an pink or oraaqo
calourod smooth calculus.

In brilliant. groan ad Brtlliat
srrfln I111-Pl\ld1I-1” win  davolop Law
trmlparat pink ta deep tmchia calmzlal. Scat-.150
the eolcmt 10 brun­

IB IUD agar thl colaifl 5119032
doc]: pink ta rad @ oecuiaaally light brownish.
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‘thus calunitl no takm as praswmcivo or suspected
§_}_m.>no1l_|;g_- .

an Hnktom anteric aqar medium

the  eo1cn_£0l  an transparent blue
qroca with or without black aunt-ton u-12$ pzoductim) .
This Indium inhibitl unit at thc collfotm ad at-hit
Ilifil-3C‘l’.~8I.I fuitntl.

flulvllctid oolc-also ware caratully
putifiill in HIOCOIKIY agar by ltroakiaq a loupflll of
mltun um incubated 1: :1°c tar: zann. rm puriflll
culturc was atrcakad ad atubcd in Triple aaqn: Iran

nun: annu and incubated £0: 201:: =2 a1°c. ‘tho alt­
ntu positive in Tnplo sugar Lrm amt. warn :l.dInt1-­
fled as slants  llkllihl {rid} reaction all llltt
given acid (yellow with or without gas. Thlll cult­
ures warn heavily 1nu¢\l-ltttfi in to urea agar. luatolm
dulcttol nwuu. mlcaatn umua. Km broth and I-yltao
izan agar. m addition ta than biochemical auctions,
euaflrntlvc urological aqqiittnatlon tuna wax.-0 czar:-led
out Iltah pO111"~/flllflt '0' ant‘-Lnitl (I£¥1£0c>) ¢

§ an areas nnqatl Jo
Cnochnqotncoluurinthournnaqat). Inlqslnlirua
lac:  give alknlinc roactian at purplc calms:
at the lIId1HI¢ (final cialuur 1: lltqhly darn: than thn
atiqinal ptrplo aalour through out tho  ¢ Uninc­
mlctad central no also lcpt to identity the ditfernnno

ot colour. Hhcn H23 2.0 pzomuond butt is blaclunafi in
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tho nudism. Hoqauve raacttan 10 taknn an tin purple

or rod slant. and yollw butt.
In duJ.c:lta1 broth

Quay qgvg positivb roacfiion by sharing gm tormtlca
(dtllpaacunnt at liquid an the tnvlttad I-‘urban taboo)
ad acid reaction ‘I111 bu yolluw. Thu naqatlw-*0 react.­

lun than alkalino  Crud) ad no qua tornntlun.
In lactcwil hmtn  than anltly aaqatlvc
reactin­

In Inlcaato broth nits: inabatlm
of mu-a at 31%  ¢1%~@¢ aoqatlvo nactton by
showing qtim colour ( ) . Pulltlvo I'8ilC‘B1~;;fl
M chain by taming to blur colon: cclkulino auction).
ficlmnallac shaved a aeqntlvn reaction.

Indalc tut. is ncqativc £01:
%.-_;mw=-= =flfl~nqfl'ww1w=¢qr<=~n1n trrvwnu
to: 2Ghra at 37°C» by adding kovaa'8 raq&t.
Poaltivu taut £0: iadolo in imitated by the dump rad
Lnroaqmtlutiacuotthihlrutlu mnxfly
aiqltlvm

Mm; flth those biocrudcal hat
acnfltativo coats aims an carried ant by aqqlutlautinq
with pelyvamat M‘ author; witco) . The {allowing
prueoduro was and 10: eoaflrnatlczn at  flu
growth Eton ‘BS1 slants wax.-0 calcified Ln a drpo at



6
nu.» on 1 glans um‘. thm mum with a draw -=1
prapnrly diluted an tlscra, or mined directly with
diluted mtlaora with out pl'10t nmlnlflcati 4: in
saline. Ponltlvu r auction III shown by tho tor­
Illtlcn at prttlpltatl or ¢1\l8 turn Ilthln can mlnfltn

‘tho  '0' group mthora an. I» B, C1; Q»
H. I’-ml. B2. B3. 842 and grow 11 a 1 at v1 (D1506.

In order to lady tho efficacy
at tho mrtchnmts nmloycd tn this study to: isola­
ting low nunbcra oi §,;_§_1_|_.}_J_,g calla ware tnoculatd

in flab substrate oi jaw fish  Opp. )
“J-Qbulltlah Inbctta ton oi  dang;
karma shd.mp1. tow mamas": at six euro typos ot

;Q an aaparataly inoculated into 259. at
niacin! flab an sclo ad Ihillfiilh mat lapt
in 350 ml canted. £1001: ¢ having qmeral bacterial
load at 10‘ to 10*’ pa: grub. In order w stabilise
with general atorctloru tho flank: warn latnr knpt
aaupuamn of 4°wa°c tartflhn. 1'oth:l.awm
addict Lats: 25 ml vi sterile atmdazd phoaphatn hut­
fin: at pa 7.2 cad shakm thoroughly £0: 10 animatin­
50 :1 ufi double at: u qth cazichalnt broth was thc
addnd to Oach flak. In order to study tho influ­
mut of tnweraturt. can not ma lapt at 37°C ad
anothor was klpt at u°c £0: 2411:: . rm mm:
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iawabatim Ill Q89-lflyud  tut its  superi­
atity £¢ar1s_cn 3; 3;“ 1967: Harvey and Price; 1968;
anik Bum 1970: alaalmic at al“ 19733
Vlltiliiliis 5 £9» 19743

in difiicrmt atichmnt broth: were atroakné on the
51: Vdltficr-mt_a0l0ct.1vn midi; tqflalitattvnly assass­
Qd itablt 4} I

2.2.2. assuama

1 & 2 awn the, diffurunt saleetln mudia which aha
lncludc cmnvuaticnal ma. ‘rho results presented warn
the avenge percentage rocovnrics an coma:-ad with
1.06% cent aka tron Triptona yeast extract glucose
(1% agar). TOE  urea.  becausc 11: is a
naatnhibitoxg mdim £ or . Pllti comm
an um aihor Luca batim oz 24121:: at %:1°c me mo
4366. The result: more the ave:-agm of six exporimdtl
QM two patecntaqu removary. M moctod, the 0010::-e
this media wloyod her 0 fer the rucavory studio! of
i mung lg  vartnd xnhibltaay ofifiect. The unloc­
ttvo media inhibited 6.1 £1101.-mtly with dlfifiormt acto

qpos of Q strains touted. flu variatianl
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my be attribui-.06 to the Lngrrodluntl presnt in the
India. 80% 0: more rccovuzy ct‘ §. _g_§$_§,. Il€
§. wbtcilolatldinallthomd‘-lacacqtln
Btlmth 081-phltu agar and Salli:-Shlgblla agar was
obtained. 1-halt otthosnrotypol o£ mr0&
cwvlrlfl oattllactntlly Ln Brilliant gram aqua Btllllat
qg-Qq gg1p1md.1;g1gq gqu qua 371000 Iiqalno I-Ioxychalata

agar. In Binunth aulphtto agar, §_. $13, §;
ann§_.m§@\n:o:acov0r0daa:ethmmyothorat:a.tno
touts-d. In om: all purist.-maul at the plating media,
siqniilnant dithrmcc-0 an abnozvod. ‘that Ln in 8:111­
iant. gran ad Bxtllimt green malphadiunino, nylon: iiqutaa
Luuzychalato and mkcan satiric agar: had higher rocovoxy
pctcmtaqo than fitomth aulphito and Salmaaolla-Shiqclla
again. Elba highs: ineuhatian tmozatnrc (tabla 2)
was maintained ac aiqnitiamt dlfitarencna in insults
warn nbtatnd. Evnthouqh Bismth culphltc agar parturi­
-&&htM“wvOqu£oflfi :§§1awa
9°08. 5;. § Ill ncwcmd in hiqhlt puromtaqo. So
inqlnnralthnracovaryotthenonttalnilnthilntudy
IDQIIG X31000 1-Qilnt d%1at'n Q6 thn coavugflmfl
Brilliant green and militant gran sulphndinatno and
kiuktunn intone agar: gum more zoaovcq mm 1;; B1,...
@131 III-Phi-to agar and Salmaaclla-lhlqulln agar. (atto­
Q.sa:m¢e_:i.@nm.nmu¢¢:mm¢=¢a1n=maw¢
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aedle. The mxlmm lahibltl-an £0: citrabecter wee Ln
sleuth eulpbite ad  enterlc equi­

The qtcalth at ggggglgg 1e
readily  with in 1811:: Ln Btlllllnt green md
Brilliant green Iillphldlllillt eqers by ltu cherlcttrlltlc
plnk to fieep tuchele colunred colcnlee which can be read­
lly reeagaleeé. Bet it thll audit. lt lnmbeted to:
mute till lmqe: than um; the entire plate beeefl pink
ad no lt wee dlitlcult ta dletlnqullh the g_1§£.],_;;
tram other dcroflmre.

The recovery 02 § Into­
typel in fish ma shellfish houloqenetearea tcantl to be
equally effective ‘in the present elperlnmtl (table 3)
filth a large: number of colltam. It hen! hen tomd
that the higher lnunbatlan tewereture at " 43°C
shamed no elwalfilcmt ettecte (tables 5-8) .

the leolatloa of these otqmlsm
la dltteteut platlnq media 1.8 eeinefi in tables 5-8.
In flab and ehellfleh  t:.e recovery at d1.£fie:'­
mt aexzotypee at these orqnlene was  etfieetlve in
Xylaee i-yllne Iseaayahalete. Brilliant green, 2:11 llant
area lalphadleslne, Hektoea entitle and Biamth eulphlte
eqere. Certain aerotypem each en §. mg. 31. §
§. Qgg. ai_';=-,1. me reuovemee well ln 1?-lunth
eulphlte eqaz. In other selective mdla. the dittemet
eerotypee tested in this study were recovered tron 16-87%.
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Tim iupcrlutii-Y of Xyloac Myjjgg Unaaychalatl. Btillimt
gram llllphldillilil and lhktola Qatari: aqtrn 01!!’ Ell­
mth lulphltn ad $alnmoJ.1a-Shiqnlla lqatl is quit:
uhtvirms. In this cworlamt the urotypol tented warn
tbs isolated cultures tron various £1.01: a6 arias un­

cooaa md atroloqlcally zaunutizoa by can National ‘su­
maualln and Eachcrichia Gnntm. kauaunll. rid’.

2.1.3 nzscuasgg
In tht Liolatlon 08 ;

in ditto:-out toad products. thorn an nppannt incl: 01
consistency ohlnrvcd botunaa dlitannt lctcnttflc votknn
and noatiann tho data analyst: ‘I083 to he dianttnlcally
oppc:-I06 (Taylor and  1968) . Thane dltcinc
ad the variation: that exist from country ta country
warn tasted by Taylor 3; 5.3-._.. uses» and (19641. and
ficmnd that the talfllt-8 were 8151.101‘ $6 n-Jt mch
was observed in using the dittorent mldim ditfiercat
asthma at analysis ad won dltternnt diamntorn at inocu­
intlnq noodles. Tctrathtanatn breath when coqsard with
aiinttn cyatlao bcdrth mttchmih gave lasso: mcovcsy
of 79%. nu this aorta at stadium the otfincttvmua at
arllllmt grad aulprmdiaaino and Xylooc byline Douay­
chalatn U3/art in caminatl-;Jn with eatlchmlnt fiollnltn
cyutia broth was mm. Jazauun (1962. atplaiand tho
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of Qtiflhmflllfll and hll dotalind discussion an
tho coqlcx tclatlenahipt tint Quilt in Mad dllltlltll
u:dtkno£toctth0yuxu:1:on1nqt-l.m- qfllrltl-anti-I9
and lulu ecncmtntim uplllnl nan! Qfi thfl varifl‘-19118
\rh.tcha:oqccut£:o%t.1ytnannnds:atoa¢$.nthnao
aalpnrattvc Itflfllil 01 B611 at otliaclcn. M60!
\1962)<&lcIvodthatp1at1nqpou:0datthnaamt.1:a0
but on difitltunt day!’ £rOqU0flt1y_pr¢d\wIld major var­
iation: in than oiflactcncy £0: éatoctlaa oi §_g;_m_3_n__9_;_;._g.

I-Jnqtr pariah of rnfliqatation, raore tram 96 hrs
bnfioro uI¢ pralonqa 1):: selectivity at thoem orqan1l=1I¢
in Bilmth lulphih. fhll nq' ho duo to dlificrlal
mnnataeturnrfil band at propard mdia. which 4115501.‘­
mt pO9t4.'I|Ii¢ hilt silt!» or dyct that are nlid to
product the  of result» Eomtlml tho lot
mambo: media preparation to another influonao the

lclncttvity oi tho ilolattaln ad lull chaaqil in the
media clnnlcaln I111 upset  balanoo oi thn unmiti­
vity ad nlcctivity oi the aldia. wither broth at
solid madam). coo:-gala and Borthyroyd (1955)£0und
that than $o.I..ln1to F broth (alhan tormlfluu and
an diluent far _l_-L‘ cultures. marks! tmdc
oflnctl an noted an tho different plating midi: as
coQa.rnd with 0.136 pop?-can watu. In tho PIQQI
amdy X11000 uyunc Boomyahalato. Brilliant groan a
Iulphidltlinl and Brilliant gran agar: nun able to

an
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Llolatc tho small numbers 08 ‘§}_|_I3__|:01,___.}_§ lit‘-?‘§YP0l

man than fish and ihcllflah Incl: mnwqmfli-‘I-"
and 2:111: (1910: mparwfl ‘wit K710“ I1!!!-=0
btillimt groan and Brilliant groan an)-phadiasino
agar! ricovitid §g§g_g1__Q,§ Ilthaut Inch dlfifietnnoll
iron thi lliinl tLla\|0l¢

Tho mricrnmt broth: Sollnltn

cystiaa ad Dtalcitol 8011111120 ware offioctivo in rean­
vcrinq more at Lg}; spacial lsolatim (8970 than
tntrathicnata broth which was only 792%

Factors causing variations Ln
mtichnunt of admin breath won discussed by Lolita:
(1.936) who suggested that the aubatanoos which midw­
larly Lnfiluanoa tho qarichaent broth are 98. tnczqanic
Baltm Qlpccially phonphattm aunt Lnfuntm» hint alt­
r&¢I'-4 casein, cthtt ptatcinn, floofiproducta Ind itnally
mlcraaxgminms t-hamolva. Jinan ussz» dmaluttatofl
thatwithpuraaultuzc andmtxuficu;-n:.ureu1n
am of fiaecno. the onrichmmt hruth aelinito mlth

optima cunoantratlcn inhibit certain sgrotypca lmh
BI éflaflaléa £&?$%!L!. anfii §i!L£9.-Lia ill ­
North and Bartram £1953) indicatad that two ccmnnrcially
prepared aollnito broth an not mQcrab1q.I.n that:
lb-1-11%! to roaovur §g,@;_g5, but addition ot ayadno
to can. nude par with each othnr. they luqqostcd that
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thcpoptoanuuoroprlaxlly raapmsibla for thundon­
cropmctol. Rappnport (1.969) ulna taund that certain
paptmnn produood lathtactorg iaalatlonn. In ht:
ltndion tryptmo produced quad growth tor §. ¢
nun»: additian at qlaumm. Smith @1959) “mm
tho pzohahlo nod: at actlcm at admits with sulphur
mtlbollln. H0 dcmnlttatcd that addttlm at cylthn
an puauuunau roamed thn tauleity oz acliaite.
=1-c1.i.n.Lta. wh1chnnyh:LndI:I.thpupt=n0¢ cannon toxicity

oi Gilli’-I1-B snzotypa at .
Olrtll-Ln £006 ptcductl which

-urn soluble in lnzichnlnt bratb» produce amlnhibitacy
athct. &U.11c-la: ad ‘Mylo: (1958) rezwortad that albums
mtah highly soluble had stopped the inhihitary etbct
OI actiunn £0: aw» tattathlanatn md mmu woe»
Ihm dihitid 1000 fialda; This phmimanon was also nati­
ond  North (19613 and zeaontod the use at anointi­
um btothl mumy £0r'pra~|Int1chnImt mam moan­
iatian into lcllnitn 0r‘t0tratb1~anata broth: or dulcitol
aelinitn QI.'$.ol1&t¢

The prcanco at mifleiqt
name:-0 at marches ulna influcacn the Laolatlm throigh
lib mzichzmnta. Initially thuy mat he present in Q
viablc fiom am able to initiate growth in the roaaivlaq
medium. tn. th: ratio bnrtwum the relative aminrs
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of  and its cawvtiwr ahauld not acted
in tho plats Itraluld with ulxnfi flora. 1-U603 £1963)
abcenrad that with llqhly contnmnatad watch larger:
valumo at awn yioldnd higher P81-‘fifltlflil ‘>5
3 poaltivlw. So than ncninhlblfli-II‘! Indium 1-I
v0:ycanc:t1a1toal1owth0q:a\rthQ£Pi1=h¢9@t°¥1\'
dutactable levcl in tho carichnlnt bwthl worth Jr­
19614 Taylor 1962.! Taylar and 8.1.1.1110! 1961). Thu :0­

llaflmshlp Idll be chanced whfi thi cawttltivt Mctobll
wen  non than tho pathaqann. so the relative
mwn: oi califarzas and athoz mtcxoorganinfl with
null  a detnrnininq actor an the IBOIII
ml 13011‘!-10!! uf  Sizlikflt Q} Q1” (1964)
reporcaa that pre-m::Lci"=amt qavi beau: rennin an
the traditional entichments.

In is evident tron 1-Juno data
that Dulcitzol dclinitc. and -“ioliaito cyan» unrlaitn
DIDIIIG almost similar to or twin twitter than untra­
thionata enrichment. nawwe: it is obtviom that the
0010 nu 02 can enrichment madam is 1 rial: oi missing
nuns pulltive results. xlvmq to  great divatlity at
lcrotypcn £oa:nd%1a h the satin: scafioodl it -ll hcthlr

we two  £0: the isolati-an oi ,¢
kyle: ané $111Lk0: (1.961) cautioned the me at dthlz
“Maia er t.tl'Cth1»€@d@Q slant. C alculatod risk £001­

illl ¢ that anlthlt by ttaelt Ll olpcbln at ldmtliyinq
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all tha ponitiva unpla­
rrom the tore qeinq discussion

tna amaitivltg oi anzichmata La aorralatad wall with
anal; abaoluta numbers at  and lta aucautul
iaolatten in aarina aaaieods ad water 88191" 61°
av1dant¢ Evdlthonqh the partotanm at tatrathlonata
Iatlcmnt broth is Iona: whaa canparad with aalinita
nrtameat. both anmtahnaatn as-a and to: the isolati-an
alnca aom oi the aatotypaa ara aalactivaly 1001-stat!
wall. 80 tha snoaaafiul ialatian oi patboqana dapanfia
greatly an tho absolute aunbott in relation to other
aetltors 111w colifiotm. 39$. 5%? ate.

In the praaant study. avldaaaa
of falaa paaitiva illcrobas wzaich uacurafl can tho Xyloaa
tyaiaa haoxycholata, arllliant grain aqasa and Horton:
mtazic agar. warn mat fiiqllflfltly nut tha mfiara of
E bl“ - .€m£v ££1fl-.9 an
Alkaliqens. The growth at talaa punitive qava a ditflenlt
situation on the nathodaloqy for fiatoction oi .
aalaativa mac-1a has a-amt inlaar-‘mt fiafecta md it Ll

evidmt that tram the data conaotad QB EBA la tha laalt
inhibitory. for the lsolatlun at  $6 thl I010
uaa oi thin ruadia an loose sous poaitiva results. Eton
tha analysis oi the data. tho ¢<n¢1m1-=¢Q:- drain that
tuonu.'rnraaedLa(bothen:1ch:nnataaadaaJ.act1vaand.ta)
an aasmtlal in aaumratinq the _-.§ggJ__._; Ln ugh ma
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pr-oducti.
hid on the tumult» thu follow­

Lnqmtbafloloqyiarhcokdcd anaatandazdaottnodlor
the Laalatlon and cmanrnticn of ggg In aria
seafood!­

1- *
The aqale is uurichld Ln Qlthcz

lactonc ut poptoac brat-‘nu. which in a am-.:.tt.1uo. non­
Iilactivo madam to rotten injured g}_ 0011!
to 1 liable phynialoqicll emditiun.3- ‘- is  Qtidhlll
in I totxnthloaau and nnliaito cyatint brothc. Ihtch
lcloctivmy inhibit ndcrubes other than 1‘g_9_.}_,Q ad
011:1: it gran centhuoaaly.3- -'

xylbac I-ysina Dooxgcholato agar,

arm agar. Bismuth lulphitn agar and Hclrtoon
atone agar restrict the growth 02 nun--atlamalla org­
am"! while allwinq the growth at  dctobfl
to diucrote colcnitl, providing visual rooogltion.4- *

Purification allow: tint
#0 980" in pure tom and in dilcreto calculus. so tint
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the colonial can be readily rccognizcd inp pubs form for
iurthor bioclunnical studios.5- *

Biochemical screening is usod
with tho tollowinga ‘triple sugar iron agar; Lyainc itm
agar, Urea. b-gal actoaicuo, carbohydrates reactions
for tho tent-ativo idnntiiication of Salmonella at genus
1.v‘-1 0 6- o

aerological identification for
coniitmtion oi  in carried out by using
specific polyvaluat '0' antisera for the positive agglu­
tinationn.

2-3» %@_!.=!-2_2==1@fi._:§=n92.=¢c@@=11<=<1= 1 fld~
l'£=Q£.%.2 - =

mriac bacterium, is widely distributed in coastal waters.
flodimnntm and planktons (Sgkazaki 1968) and coaiidcrod
to bu the vchicle of numnroua outbleakn oi: toodbomc

gastromtaritia (Fujiao at cl“ 1951) in Japan. Pu:-hint
isolation of this halophilic pathogenic organinmt in
many other countries anon itaso occurrancc m intcrv
national problaa. Several lchcmns were fiormlated
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for the Laolattcn at thin lalaphllic pnthoqcwlc
organism Caahnznld. 198:: Chan Q} Q» 1974) Q Tb!
.tlo1at'.1on mthads @ identification pruundaraa used
are lcaqthy  roquiro variaul main. Confiirmtlon
Qt Inn“ !- "<81!"  51°­
chlmcal can ad lengthy aatoloqinll 1=yp1i\q- 3:111
than Ll ditflmlty in evaluating tho tllultl at atndllo
of lncidmon at!. bcmMOo£flI
tnclrliainty on u=¢_-mm; ldcntifiéatiun 0! can pam­
quuc: organisni. Sakazakl. Q5 Q» (1963) hat! 10-ailntud
than organism (PIWIOQIIIIJ only from rnnana Lnhchld
Iiththlldtloucandnotmcuvcnd treamrinosa
iaadl or main: mdrcnmtl. Epldcntoloqiaal studios
suggest that ulzino habitats no the unit. probabln
sources at can untcric pathoqlnl. Further ¢ thfi
Japanese llterltnnti citw no Qvidtnct to 0;-‘ow that 1­
$ my inch»: Lnfoctiana Ln an other
than the qpical all ascribed 1:0 it.
limlovit, tbs Op.1fi&M.O1OQ1&1 dltn and thi labctatozy

“elation: %qat.horu.‘l by 2.3. weaver at tho National.
Oa%1abl0 Disoaln Cmtro mm-c) in the mite! Status.
1-nfitatc that this organic: my also ha flan cause
of nomntnric dlloaaqa in In Klishbcia 35 Q1“ 1970)

Thu najo: mm objoct at this
"="¢!1I\’-°<=°wfll'0t-b0&1y\|n0d India 10:57:0­
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%tJ.vQ idlndflcaflm oi _@:__l_._?_ and
ta datatalna a flv md the moat reliable biochudcnl
characteristics to: its ideatlttcation which w ho used
tor a rapifl ad mliahlo procoflurb. Attlqatl worn also
mdotoooqaaru themed.“ iorthelaolatlm
ad  by l'.1J-A. ifiactotioluqical Analytical
£0: F0268 1976} and vandcnaut ad Riekolaon
lnctniqunl.

2.3.1. 1-- § 0   -_,;*. 0~
i'¢D¢A- procedurc Lnvolvcl pro­

enrlcmnunt-. Ln qlucosa salt carpal brath (G318) and tuzthlr
atrcaldnq on to rhiaotlplntc citrate bilo salts aucruac
Q98-I-‘(TCB-':52 . Vandozamt and Bieknlaan (1972) cued trip­

flan lay broth um ‘ran Iodine: amu-1a¢ um pa 1.3 and
lubnnqalntly streaked on to 11.1.‘. sum (mdifld ‘misfit
I911‘).

£..h?.'la...&.+.

In ozda: to study thn otttcacy
02 Glucose salt tupol brow.-.n (G-3TB) to: isolating 1. mg­
md otha: mailed vihrl.-0!. low nufion of
cbova organism lira inoculated in flan hum:>%t:0a at
J08 fish ( up-1. in pram hrnnqnmu (1-h1=apo—
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$1 dig) and in crab mat Lg" 115 lit:-'g‘Q)~ ad in
frog lags mat (% ) also. but mint: at
@100 @111 pt: nu.) 1.  mcza woe)
van Lnoculazeé Us to 50¢ aaame at moat. md bladed
all with 450:1 at 3% aofilum chloride sciatica. Qua n1

porttun at three cuccanivc  were tnomlaud
intocachtalbncuntaininqtnnmlotfifiihroth. menu
prucoflure. aim taboo wore mud, (throo tuba molt. probable
numbn: mt-110$). than ttlhli ouch 02 thl thine fluctllslvu
dilution! were used. Thu tho taboo wan 1&t-.o6 at
s1°c £0: 1s hrs and 1009101 at mnttrial iron cad: mm
no ltroalno u an Thlamlphzta citrate bile alts warms
agar plates. which an proplnttd and autism ltnaind
dr1cdbyh00p1nq1tLnt.h0.tncubat0:at43°C£¢t24hrs
iypical Qolmaifla IDIO nutlaid ufitflt  of 24 ht!
at 31%. The typical #9160168 of 1. 1Q_i
m'.ICBSaqu:plat.ea unacuilydildamaummou
round calania 2-tm in diaaotor. with gram or blue
antral. maund imam @1906. aoidal and olwatad.
Theat charactertatic an considered an churncterlntlc

011-. ?ronth0t0lu1ta whnrcthouaha
won auuma ma mum an 1. & pQx1t.l1§,
mun 1'-bu ¢ MPH valunn an calculated Iran tho at.an6­
ard  Frubiblfl Rflbot ‘tab-Lil.

‘Ina nm:1chnut' audio.  Salt
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bruth I020 ])l'.'e::§&l'.'Ofl an iullolllz ptptmt 1% blli
nu-act 0.31;, aocumn cluurldo 5%» wlu==~=>" 5%: "¢P°1 °-1%

atthyl vmuz 0.: nu. tpo: zoom at the no-aim ad um pa
10 B-5 Lnkalinki 1965).

rho aolactive T685 agar ecntainl

yoapt attract 0.5%, but extract 0.5% P091’-000 1%» 8061111!

chlartfln 1%. Ba28:03.5£ia0¢ 1%. dtbd on bllo 0.5%» sodium
taazocholatp 0.3%, sadism citrate 1%. tattle citrate O.1$.t
lucruaa 2%. bruuothyml blue 4 mg. thyme! blao (lg (both
£9‘  Di thin l§£?1C_’  115% ‘Dd  PH '0‘0bl

vaadurant ad niclnnlaan (1972)
roportcd that the as radium unoditlnd twcdt) was thl
Ill-Octlvl iltll £0: tin itolatlill and rcoovery of 1. 151
l in toad pxoductl. In this method; cnrlchmmt
broth mad, win Tryptano Bay brotbfilllicv) with 1% sodium

dzlfl-'1-60» adjuatad pH 7.3 and tha lulletlvc plating mdlm
nun:-stud was Ifl undlun. the inns; recovery 0121:1­
cacy 02 mriclit and iiltctlvc plating $61; wore ltdlnd
by inoculating law numbers -at refiatmoo cultnrc of 1. ag­
ggg, mcxaa 1902) in vartuus homoqenat-OI oz flab
and ahollfllbea.

Th! tnllcnlinq maogenateo Into

P"P"-‘"1 "W J" fllh < =n> - pm» 45- t)
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crab muat(§1§=,!-_Q_§ 53,!-LEQQL and troy lag meat ($5, @­

Qgggggi alaobytakinq Sflqmamuatadblnndd with
450 I1 oi atltilt 7% 8&0]. breth Q11 lllmltllltlll with

all cuaeatxatim of 1. %_ (100:
than 100 00110 pa: m apprcun) which were ptovioully diur­
mtnfld by serial dilutlani platlnq in ttlpticali soy agar
plans with 3% H0021. In addltlm to this calla oi _§.QQ
or  lg or 9;. at canantrattcn
Lou thm A1060 calla pa: w worn used Ln the hoaoqnnatoa.

‘tho hamiqllatti ltrially dilutld
(dec1Ql dilut-10:) in ltcrilo t.t1ptJ.cal0'soy broth with 7%
80¢!‘ In thin nit!"-06¢ llace the luv nmiaotq of 1. $9;
g_;1§:!_.Qg HG! mod, ‘I’-hi rocovaty by the direct plgtc
aamu unrcaottrild. $otl1oHP|lmthad\nIuiadtotth0
rocoiuy. rm MPH prucnfiura an tollcnnd an dancrlbod
in aothod 1 using pr0-cnr1chmont- tripticauuy broth with
7% 8:01. kite: inalbatlon at 18 hrs at highs: tuqoraturc
0! 42°42 atehically tho ulna tubl won streaked an £8
agar sultan vhtah was proviamaly propnmd and drind ova:
for we  1» an 'Lne\Ibat.ut at 4s°c and mcubaua to:
24 hrs at 42°c. www ¢¢ 1­
enimmdiunwurculhii.-.ot.oe:aq'. circular. aaoochuad
Qlano pOI.‘I.1‘2l.VI (0101: I000 armmd tho 1:010”). Thain
asuzauu um hzthor tasted fut 1:310 bzoanue.-ml. and

nozpholoqically. by ecafirninq Gran reaction. qlucooo atl­



-J.
9:»

listlun. pnlnam at cytuctann uxldum and aquitlvc to
ptntidlno 0/129 disco ma Qua: diawuuc ca-Lara upla­
ycfl for tin idmtiflctlen arc qlvm in paqc Ho. 79.

Th 0 tulluvinq coqonitlun was
used to: the at aud1un(:4adi.£.tad Twodtlz poptonc 2%­

yout cataract 0.2%. ocrnatarch 1%. RC1 7% and agar 1.5%
with final pli adjultnd to 0.0.

2.3.3.
‘rho tab!‘ 9 and 10 camnro both

thn scloctlvo plating India at flaioculphatc citrate 1:110
sucrose ad modified innit. audia £0: tho rnuavozy at both
hlqh qné lownuabara oil. . In pure
culture Llolattu studios both the media guru good 1:000­
vezy 02 90 to 100$ in vatlam cell cuncantratlanl, but
utaqthnnaanpuruaulturolhalnlwnrcaddad touch»
ahollfitah uni other hamoqmaton abound loan: ncovu-1 of
75lO991& ovnaaitaorioagorlnaubaticatianolllhrl.

Pamgtlntmzlnricrammtnndtnzndoz
tha mthodu tlllaihod nbovm qlucbno aalt toopol broth
Indian abound luau: pntemuqo IUGOVOI1 0:1. ­
§1$%thmt110 trtpdcaliaoy bromdthfllafl
(Tabla 11) . In aucuinq the lnliuvtty oi the two cation­
nlntu Iowa: lnoanlua Laval. oi 102 00110 par qnn ma mud,
in emjmctiea with its normal. flora of 21.111. lhlllfllh
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Biammtic criteria mluyod for the idmflflcadm
Q1  1= =1“ P=“w= i\=‘m=1W‘~=1i=fl­naq-Qna

Tilt!

Gran Ital:
muuq
Gruith in 1% PQQQO flats!‘

with 0% ARC!

75 incl
10% INC).

Gina iron qlweouc

rcit-.ati.@>a

qlueono

sacrum
Rhine
Bmlaiwl

Inaciiwl
8orb1to1

hut-as
fitnltal
Multan:

Yaqui-Proolmut

lbthyl rod
liittatc tllductlm

tIZZZiZ a
iuapouno

~ ma€-§.r 3-Q anon-$1010 q$-Q3

Q’

i
4'

-F

1|»

4­

I
Q

I
3

1

I
6

‘F

+

~l>
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Cltnlfil
Cltratn utilllttiun
mdoln

starch hyérolynia (arable)
Ollatln llquohetlan
lysine dlcaxbouyluo
A-zqlatac dncarbaulano328
UIEHBO

Growth at 4a°c

Saltdn
Phnylnlmiac dnuntauo
Triple sugar iron agar

(L14/ACID)

cytoohruao cmidslo

flyl 000

Q1!-€~n~¢@-QQIQ--Q1-Ilnbnncntqn-an-luau. -- -“QC --u-~01 4-3Q»-conu@|QQQvQ--¢~.~n-n -QIIQQQ -uncut Q
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and um»: homo-a==" cwuininq - ii.M2av*W~J“ 11°"­
Ithl=11b0QlmndthltbythlnI0o£c010ct£v00llt1ch­
aunt proeoduru tho gig strain: could invariably be
tlolatcd (table 11) . Rhea Lilli! cull ocnclntraticnl
(less than 102 par qn) worn and, thn iaolattm by In­
richnnnt in triptlcalc nay broth qavo hlqhtr raeovnzy th_
qlncoacaaltcacpol broth. 1‘hnai.n:l.&u|6aaal.mnpor­
ontagu Q: mcovarioa won 33.3 and 66.7% roapoctlvoly.
In the can tripttcaac soy broth with 1% Incl. 1:110 recovery
was tron 66.7 to 83.0% ¢ ‘Etna rilultl at hlqhnr cmcQ;­
ttatlm at 9011 l‘6GQ"-"OI-.‘j \IrO iqullly good in both Q­

uait midi: and tho raga at recoveries in variant
ware 66.7 to 83.0 $5.

3'3-3' *
7°: ta‘ "'¢°"'*Y Z‘ "

451,3 tho tuba Moat. Probable  (MPH) mthod Ill
talcum as advantages tor the fiulluvlnq rlllanaa (Q) dtrcat
lav-c\Ilit.I.0n  highly ttltctlve tltditl lib §l'1108\I1§hI‘lI
cltrat-an 1:110 salt ouarocc agar ofitfln inhibits the mower;
or 100 auburn at 0011:, since the c0413 an magg­
atroaaod or injured. (b) ‘the mils in diffiornnt dlluttflnl

WWI’-1YIII!{bI$Il¢l\\fl18oraqqraa<;,-atascnxlaoat-Lulu 11:10
dififlcultifinnmnratn in plate comb. (c) Sinai tho calla
thrill lcwautorn and theywnra liknlytenncapottn
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Q1ueret1=:n through plate cmmte unleae the enrichwt
tectntquee adapted.

thc MPH technique have
certein inherent pruhlen, the  1e ueeflul Lu deter­
mining the law auwere of mcrabiel papuletlue. Further
three hate eueb£a~;tLc=e ad eubeequmt plating on to sel­
ective plating media will give reliable rirnlte of
!4.EaI¥l’I1III ll-'°*I\=lI0¢I—
ere). nicroflare. In an 11%! prouemre the we at liquid
mrichment. qlucaee salt teepol. broth followed by ntreeI:­
lnq on t0 selective media Lsalid medium.) etch an th10eu1­
phate citrate hue salt sucroee agar hes pm»-ed euceee­
£21 reeuvtry in low numbers (Kaneko mfl Colwell, 1913;
1975. 1910; 04131.1. 1979) - In view at the eh-owe fieatnree

thetbreetubelfilmetimdleuqalayedintlmereooveryIt-My Q!  ­
The enrichment uwdie. glucose eelt

teqol. broth ad tttpticaee may broth with 1% Rad were
eble to recover Q3 etratne on euhecquant aubculturiaq
1ntheaelect£vep1at1nqnnd.tumo£H'1‘aqermd1‘CBSe9ar.

~11 cowering both the eethade la:
the Leuleticu enfl Imaerettoe oi _!§§;§g strains; it wee
lowmd thet both Qtbodl gave £e.'l.ee positive! raactl-:n an
theee1ect1venec11uno£'1‘CBSmc'l&0eqerIendtherange
van ebaut 2 to 5%. Vuaderrent qpa nilchele-:1: (1912)



83

filo rap:-Jrhld that T888 aqar: gran DJII fllll pciitlvll.
TM X.-1&2 ‘=1-'¢1=I

and in this surly mm 1 lNl'Pb<>1¢Q1¢i11Y 19¢
ally similar to the strata! rupvrtod hp Salaaakl. gggn
£1953) and nod: Q 5.. (1969). an an his: gmiuvu
attains, warn aaparatnd by its rnutntancl to ptutidln
0/129. This aubotanen is mom an vthrtuauttc command
(601110: 9; Q... 1950: Shula: 5 Q... 1954: and Balmlald.
5; Q,” 195:; .

Rfifllrii-B9 Q" PIfl=°€@1¢1?-Y °¢ 1- &

. l1%1ys:l.0 has bun i 1:01:20! to
um; by Sakalakt 93, Q“ (less) and by mymm Q§ $5..
(19-69). Barnes and In-lliiiill (1970) and hnmolysia an I
preliminary ac:-caning ¢hn:ael-Asiatic for the idaatlflcattan.

1

Scvatal autiuri (‘findt at A1” 1969! Fllhbnln at :1“ 1970)
1¢11vr¢@£vnflw9I=1=%&~.~;
item nonpathoqenn . Vandarlmt ad Btcknlaaa (1973) indi­
Gttd that hmolyala 18 dqwadmt can thil typa Qfi blond
ulodand cmuaca coaaut|:at1==na¢ andaaltharaaoanmrc

oi patnoqnnlcity nazznadoquato scracninq tat. £0: impact
1: - ‘I-‘hi! £% no 6.1.2-fiirfifli emald bi
cnuaazatad banana ham uanu» ad satin ilolatu an
blood agar India tlntnd.

vandarnat and fiickalam (1912)
ruportun that the sczoloqiaal lfllntltlcatica oi than
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stamina: h».1-.-*6 little value at. present tint. Hith the
eomunrcial mtlsora they ware unable to typo mat at
thls\:ra1.nlmd<aalyth0ywcr0ab1ctototyp0Japaa0I0
ilolatil. sidhrly flahbcin Q; 5.. (1910) wan able
to typo only 22 -ant at 56 isolates iron aoabada. 50 tot
ltzpgtlmt 1:13 lttolnqical. ldlnttflcatiaa at than: orgi­
niaan is not mob of an an 0 dtaqwotlc tool. Cvandcrzant
and Iiekllam 1972) .

arm  used in this Quay
tcquird for lbout five day: £0: tin Ldantificatiia of
1. . Both scloctive platlnq audio gun
also peaitlvn colasjal msphalagy but no prablum for
tht  of thnsc Qtqmilt with b:I.0ch0l1¢l1
chanct.e1:1.at.i.ca.. 1933 which gin cu» paoittvc
in thin snléctlva nudism cm ht Inpatlfld first
1. by its nnaltivtty to ptcridtac 0/129
(601110: 5 Q-.1950: Shana 3; 5-. 19:4: ad baklaki
5 3},» 1963) .

aarulugical lflfltlf-‘I-Gatiun III
mat carrier! eat. became 02 aanavallability ed atiara
and also varitlhp oplnl.-ant 911$ by tbt various UDIIIIII;
mama» jg Q” 1910: vamrzat ad liiclalaan. 1912).

Bulnd can thn study carried out
um tollmiinq mathodolagy was used ac <1 standudlnnfl

mthod £0: the isolation of law Inlbllrl oi 1. gy­
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1. SQQLQ o£(mu'1n0 flnhaxy

prcaeiucta) 50 qr worn  with 450 a1 of startle;
1% Ham aolutim £0:  dispersion at micro-bun.
mu was mrthnrr duclmllydilutcd 091:0 1o"‘w1m
atlrilt 716' 8:121 lulutl-no-.

2. Thxoo tuba MP8 zntb-ad was med

tux tho nuunoratlun oi  Q; by ctthu
‘N htuth Uith 7% 8&1 at qlucosc 88.1% tltpfll breath GI
mimmz ma Laeubatul ca: 10 w 10 11:0 =1-. :1°c.

3. Sttnakinq an ncloctiva plating
mfliawucazxloéautcithnt on'i'CB$aqaro:z4'raqa.r
for the p:0l%1.vo Laolatlun  Lg sauna. rho
{allowing ealunlal narphaluqy was takm an thl manqu­
ttvo _y;gg9_ azqmim. In T2288 near 1-‘.110 caimla warn
hllllh green . circular. smooth dam»: aqua an-.1; 2 1-,9

indie» taken at Pl'¢lfl@§1v¢!_&§_§,9,o:qan.i.am- Q _
m Gila: mum culmuoa which apparad u’ white at
cmuuny, circular; lzaaoth mi starch hyflrelysd  a
at proeipitatn on a halo arumd pfllitlit
lflib eoleaiea. when talus were not distinct. births:
‘BGU§It1-QR tot ad-iiiti-anal 6 an at 31% Inn antriocl mat

aerobically allowing ‘hi-8 halos  turn distinctly as
that dnttnita pwitlvu cultures ifimtlficfi.

4» fififvhfllaqical and hloehonlaal
van mod £0: the iéuntiflcatiun.
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CHAPTER THREE

0!‘  14% VIBRIO PARliihE.-WJLYTICUS
Di  MARINE Silk I'J~..:DS

3,1, Qtrodgggg.
The bactcrial quality of fireshly

caught fish can be rapidly spoiled by aabacqua-at Imhfqiqnic
handling ad proccaainq. The main contributors of con­
taminatiun at soc are thn ship surfaces and the ice.
1'11: unhyqicaic habit-.0 of fjishcrmua. Oqli-‘lpatl and excell­

ivc bilge water may alsc coatributo to bacterial contam­
inatiun. Furtlnr contamination may result from the bad
handling, ewoaurc to filial, insects. and to birds
droppings etc. Environunnjtal pollution. unhygiminic
fisherman and markers may  pathognns like §£._-_;
munlllg and ggig that survivc and multiply in sea
fuodi.

Fresh iiah muaclo is normnlly
ire: from micro-organism. but vhilo processinq. thn
firbuh cut surfaces quickly harbour the bacteria. It in
desirable ta rmove as much as poaible or spit":



_ _  oCw 24» BO  99~ “ 0? ‘H\‘- ‘L  Q§“\ \\{4t:"~;_  ~._,
.-Kl‘  -am.“  5.‘\ xi ~~.- Q H ""’~». -*. 7‘ ff?

\,_  _ W1 }. -2 -. 1'
the spoilage and the pathogenic organism from the lur­
fiaoea. riowovuu bacteriological studios ara useful
in dotarmining whether a £006 is prepared. handlod and
pgokod under good sanitary conditions. Bacteriological
examinations can indioatao  handling and the
prcsenoo oi pathogdic orqlllilml. IlO.I.l‘B-10!! oi thnae

pathogenic organism tron an foods any cause concern.a
since these harmful organisms my bfilhlllth to public
health.

3 - 1 - :; 21;;
§._..=.i- 1 L-:L¢21g!§c&£=»;n o QQQJEA-:1=;=4e@;2i;

The foilouinq group of iishnl and
shall fishes worn regularly sampled in the fresh condition
from various landing centres and retail markata in Cochin.
‘rm fishal that were used in this study wore: Baracudam

( app): Catfinhan. ( IPPJI Citlllélfiitlflfll,
.J=9."..9£m- IPP>I 1‘"\°'~"1'- ".239."
trolligg ): Bélifllliflllo lbtolithg Opp) 2 -bilvor
bellies. (g1_gzg3_:gugs_ IP11): Guy" mullats, (1_'_l1__fl1-Q-_ BPPJ

Paul upon. (.*:u:~>g1gg_ app) : and shell iimu. (lg
gig; MM =h=1=:> =nd<»_1.s§%& §.a1.=>_».%i brawn shrimp

md =1“ crab» lanai; aqtésai ­
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The samples were collected from different
placee during a peroid or two yearn {two Burveysa from
1979 January to 1980 December at monthly intervals.

Sawlee were aseeptically trans fierred to sterile wide­
aouthed bottles from the lending centree and from the re­
tail markets and brought to the laboratory? an early an
possible for the microbiological analyeee. Portions of
gills. etomach contente and mueclee were sampled aecepti-»
cally it room teamerature and evaluated for the total
microbial load and Salmonella.

éilih J=E,!als1a'<;ir<>g   fi¢1\;»..¢1..i;=ai;<;r'@1;!1;=1

The total microbial load of the
fish  shell fiehe samples of freshly lmded and
market sanplee were enumerated by weighing sceptical ly

of 25 9. and blending with eterile 225 ml of 0.1% peptone
water and further serially diluted with the same peptone
nter (0.-ti) and evaluated by the jlatinq technique.
For the evaluaticln of the plate. technique. triptone,
glucose» yeast extract agar was used. The radium was
prepared as detailed below.

SJQA-r%-_L-rgraiératlqrz i2€
‘QQQ.

Triptone (Jxoid or Difco) per litre .... s.oq.
Yuast extract powder lazuid or bifcoa... 2.5g.
Dextrose powder .......................1.0 q.
Agar .......................15.0g.

pl-I 7.0 (approani
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The inoculated mtrididhoa wart incubated at

room tamparatur0- \28 1-_ 2°C) iv: 48 hr.  wart ad
counted and the Mxzrobial load In-:0 expressed per gram

oi the raapactlvc muscles. or stomach at gill contaata.

@112,-_3t1 p1§;Q+1!§eQl!I§Lg_;§Q.l:§!§1%§l}.!.'

All ~,-W242
S3i@lO8 of fgeah surfaces

niacin potticas. stomach cuntentl andagill pottlcml U81-‘Q
separated as%t1ca.lly and the we1ghtL25g. portion was
taken. This was placed in 225 ml. of ncmaalectlve pre­
mrlckwt bath of either lactose (1% lactoln) or peptono
£136 poptonc) . This mixture was wall agitated and incubated
£0: L8 to 24 hrs. at 37°c. Further. two carichmmtl media
of tetrathluaatc and 8Q.i.QIl1'b8 cystlne broth: mm pra­

'­

parud rrom¢nlaeo chnmicals and were tamparud to :1°c
hetero thn addition of pt:-cnrlchmmt b:-aths. Jae ml.
of the pr:-enriclment broth of either lactose or pcptcno

was inoculated to each of the tetrathlrmate wad selaaita
cystinc brotha. Pre-enriched samples were mixed thoroughly
in enrickmmt broth: by ahukinq and tin both the ezzrlctwtn
were incubated for 24 tn 48 hrs. as trn case may be at
a1°c.

aolcctivo plating mull:
agar: ware used for the isolation oi Q3; moaollg, viz"
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xylosc Lysine bcaoxycholatn agar and Brilliant; gram aqar
A looptul of enriched culture of cach of tho taro mricbod
midi; were spread-plated in the Brilliant qrcenaqar and
xyloso oyaino Dcsoxycholatc agar which worn previously

pour-plated and surface dried. Both the selective plating
alt! media wcrc prlnrtult; incubatld :0: 24 um. at s1°c.
‘rho colonies worn selected from thoaa showing a pinkish
or rmagcnta hue in Brilliant. gram aqar madia. However.
in carol whore none of than colonies were oviduct. two
green mini_.tI: colonies were picked. The picked ¢)l0B1OI
Vito purifiiod by furthor spraad-plating in Macfilonkny agar
which was previously pour-plated and surface dried in the
incubator tor about two hours at 42°C. wall aoparatod

colourless
pure pale andlcoloaiaa more talom for rurthor biochcmical
study. It pale colourless colonica worn not soc: the
pink. colonies were picked for the study.

similarly, the sans procedure was
used in the Xyloso Lysine Dcsoxycholatc agar plates. Colo­
nioo which appeared a decp pink to rod and alight. brown
were picked and purified by the above procndurc ducribod

in the previ-our paragraph.
The prclumptivc I

coloniei of Sgkmgpglzlg in both plats! warn aubjectcd to
datailod biochemical ltudies by inoculating in triple
sugar iron agar slants and Lyainc iron agar llantfl mid
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incubated it 37°c for 24 hrs. rm positivc Salmonella
culturu typical 1y producad ax alokalino (red) slant ma

acid (yellow) butt with and without production of H23
(biacleaninq oi agar) in triple sugar iron agar. In
Lysine iron agar 3;Q_1:rr\_=_:;:__gq1ylyl;Eg’ cultures typically produccd

alkaline (purplcl reaction in the butt of the tuba. The
distinct yellow colouration in the butt oi the tubca is
an acid reaction but it is qcnorally considered as a neg­
ative reaction or zialmonellg Son: cultural of ":_r_go_ngJ.1g
produce hydroqun sulphide in Lysinc iron agar. rm posit­
ive cultures were idmtitiod by tnatinq biochmically
and than 80to.{-oq1¢al1y by agglutinatinq witn somatic
mtiacra.

The antiaara used ware pur­
chalqd from Diéco Laboratories and the following awtic

groups warn included: A. B. cl. C20 D; E1. E2. E3. E4.
F, G, 2-i, I, poly A, poly A-1, poly B,po.'Ly C, poly D,

paly E, poly F. and Arizona poly dibasic. The cultures
that were either p-')81t1"-.rQ in Lysine iron agar or in

‘rriplo sugar iron agar nlanta, were tcstad with po1yval-­
mt ‘J’ antisora and poaiti we aqqlutination reaction
{precipitate formation or clurms) confirmed tha culture
as ¢g§;._o<mo;ilo or 5r_i_§__on_;__g_­
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The procedure dcacribcd in the
auction 3.2.3.1. wan fcllowed cxccpt for the sclectivn
piltillq madia of Brilliant gram agar. The alternate
selective plating mdia  cntaric agar itzifcox
was used. Thu pruuwtivc suspected colunici in Hcktom
Intoric agar appeared as bluish groan with black centred
coluaicm. they warn furthcr subjected to datailcd bio­
chemical studiea an ia tho prcviouc aectica and ccnfir-and
by agglutination with poiyvalant Ks‘ aatisora.

The table 12¢ and fiig. I. sumac:
inc the two surveys carried out during the year: '79 and
'80 of the total viable microbial ccuntt cf fresh apnci-'
alns from the landing cuztres and those frcm the retail
markets in Cochin. In the present investigation; though
mch e@hacia ha! not boa laid on the total. viable
bacterial load, m attempt ban been math to mdcratand
the aiwaificancc of the microbial p0p\l1BtiOn in the m­
viromaunt in relation the pathoqenic organisms pr-cant
in the marine acafoods. Buth the fresh fin fiishcc and the
cmstmaceans showed no significant corrclaticn in total
cc-ants. This any bc attributed to the differences in
the timc taken tu transport thc catch by the fish vendor!

Both surveys abound that fresh and
marketed aawloa exhibited wide tiucttaticns on the
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total micrdrbial popzletiunl. £fhe‘es¢.iebli¢‘P<>P“1Btivfl =1

the fresh ee@1ee from the lending centre! varied from
1.2110‘ to 6.9: 106 per gram on the surface. In the
ceee of the reteil market samples the general bacterial
lend wee lower than that of the fireehly landed samples
in bath surveys. This is ecntrery tn the expected
results and the decrease may he due to the trequent wash­
inm with good potable water in the retail markets by
the fish vendors.

Reqarcling the gills and. stomach
contents tables 13 and 14) similar varieti ans were seen.
In -~..he gills the bacterial load ranged from 1.Bx1O3' to
4.9x10S per gram and in the stamch contents the variatian
shoved from 2;1x1o 1» 5.8x106 pet gran. During prenunsofln

monsoon, and post minso.>n 'pex:iude¢ the microbial iced
flutueted and no defiinite conclusions could be dram,
But in the sums: season, the surtaee uutlntt ceunts
recaraee higher counts of populations (6 .9x106per gram)
tram the land-inq centre eamales. Corresponding sazples
of gills and stomach contents did not exhibit any micro­
bial load on the corresponding higher ranges. A simi­
lar pettern of flutuation was also seen in the total
viable counts in various parts of the fin fishes and
cruetaceans of the market smqlee. These date clearly
indicate that the total *1 ieble microbial loed or popu­
letiun did not significantly; correelte with different
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eeeeone and with ditterent parts at the fishes, but higher
ccmte were found in the surface aamlee during the sum­
“! BQlIUUe

The incidence of geggqnel in
in comercielly nveielble selected feeeh fish“ and crue­
teceene in the market ample md in the lending places in
dochin eree wee studied. The result of the first Btlraray
ere lieted in the tables 15 and 16. Out of 238 samples,
38 aamlee (15.9%) showed posbtive of :§;l_:r§_aog_e{1£e. Both
fresh landed mad marketed tiehee and crnetaceene indicated

the presence of Sa§1re_o_§e;.L1e. Sea toode are ccntezninated

either on the deck of the boat or by the unhygeinin habite
u£ iiehermen md the reteil sellere. Fresh eeqlee from
the lending: also  the presence oi gmonella
(141.0576) . This indicated the polgated nature of the water
ueed for cleaning the £iehee¢ and the contaminetian by
some human cerriere, while handling the catch. at sea»
This survey indicated the occeeional presence or gglwnelia
in fin fiiahee ad cmeteceene elmoet every eonth(£ig-2e anc:
2b).. 3.) the date clearly indicated the unhygeinic natuee
and habits of filhezflli and fish vmdore. The producte
could becom a poteniei vehicle for £006 poisonihq (Sheila

g_t_ _g_§._., 19552 shewan 1962).

In the second survey 23 sam­

filee out of 237 eemlee indicated the presence oi
se1xm.>ne1la(,9.28%) . Sidler findings were eieo noted in the

fieet eurvey. In this regard the later incidence of
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in was noted both in the fresh varieties and int
tho market varieties. In the ascend survey than lower

incidence of S§iH=-'§IlQi1! any bl due to thl
acthods of handling of fish by the fish hanélnra and
filh V0560“­

ah studying tho distribution of
those pathoqms it wan found that the surface of tho

fin fishes and cmntacaens exhibited more cmtagninatian
than my othnr part. The surfaoll cmtaminatiun was duo
to the raaaans rwortad in the previous paragraph. Gut
coateatfid gills showed almost £1-no from %:a:mo1lg.
G-Inez-ally flnflahu aid shnllfiishoa at marina origin
(off-thorn water fishaai will be tron oi Salmonella
(Shawna 1962) . This data already about that tho contr­
mlnation of the surfiace was after the catch.

The data inditttltflri the incidcaca

at  can nut be corraltad with different
seas-ans, an I1 for tho total urlerobial population

(tabla 15 and 16). Among the groups of itnflal-no and
:;m¢J_1£1;n“, higher incidence of pasitive  wu
in 1*-hckernl, Clupuitormes and Prams (15.75%3¢ (table

11 and 21¢. 21.»). rm umih-mu sasqalea of Pearl
spot also rccordcd higher inciciaaee (11.11) . Market
aamlal of crab (§1g_l,ln gar-;ga_ta,) also exhibited 9.09% pf
.>a1auncl1an _.'~

Q

simlar findings ware also
in the second aurvoy. No aigni fiicant lower incidence of
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5__g1_g___uu9_9_ll_._}3 was noted. In qnneral, a comparison of both

the survey: establish the inciaence at than apacin
of pathogens in the noloctnd marina fishes and indi­

\

cat-.0 tho polluted naimro ot the water used for cleaning
\

tho catches ad tho unhygeinic habits oi fiiahormua.
In order to find the ftequént

occuranao oi the various aerocypu at attains_5_§.]_._|-Ionelll

isulatnd firozn different groups of fill-an and ahclltishen
I

wrv =¢r<>=n>-d by tm Had-wal §q=L@9a!L1@ "6 E=_s.21§5;@s

Cantor. Kauaauli. r-;.P. and the following aerotypca
occurod frequlntly in tho aazqalan tested in the taro

1

autvqla. Th! triqucncy was in the fiollowinq ordcra

§...=1._i~% 2522- §§.- s!.21.2iQ1.=.L\2- s..¢_1- may. 23;­

wgxcross.

.=_,‘ J.-..*.1’l­Ls

3-L’-L1 1.; _!@1Z1_Bb1-§£1él-Z J-P §i_"§\!-LS9.­

studio: ‘an the incidenco of

glzmoncllg species in cumercially available flash and
marinated fiiahol and crustacean: indicate the potential

bod poisoning organisms. cnmaidcrinq aha demand £01‘
fish and ahollfishaa, in tha internal markets. it is
not surprising that awn the oontaminated products of
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oi fish are used for human consumption with out any
rejection. The aigniticance of the presence of
in the consumer fiishexy products for inter­
nal consumption is not looked into prspztg as seri­

ousljas in the products for we:-ts. Because of strict
legislation. regarding the quglity of aeatoadm for
etpott. the hygeinic aspects have to he cowiled with
prscsssors . Various studies have bean carried out
to find the lnthods. to reduce the pathogenic micro­
organism in fresh and trozln materials (Garrall gt Q1;-.
1966: Williams gt $5.. 1952: Green, 1949: Surkiewicz
g_§_ Q” 1955: Shewan $5 _g_.1._., 19:55: Shewm: 1962).

rm area OI‘ tnjqwunaa from which the fishes and the
crustaceans are caught may c mtributs " andSalmonella

other bod poisoning organisms. it these region are
cantaminatsd by the sewage tater.

Regarding the distribution
uf £3512 strains on the surfisce and in the gut
of the whale and ungutted fish aurfacfarqales showed
higher percentages on the surface than in the gut econ­
tents. Usually, as stated before, mar-Lue fishes and
crustaceans do not ccmtain sgmanelig. Geralin (1962)
fuund that adventitious cmtaminationin fin tishes and
crustaceans by the micro-orgmisas of public health
significance uccurs during processing and handling.
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Further. na detailed w-ark‘ in India czoncarniag the act­

ual potential for the qrowti. of _‘-:'_§;aiL_:__a.>,n0;Jr“_lag in marina

seafood: is done lo tar. Mamba and Liston £1968).
rcportcd that in the crab meat held at 6°: me balm»
i_rnc;a_:_;_gJ:__.}.__g_ growth declined.

An stated previously, the
incidence of Salmranollg is undoubtedly due to unhygia­
nic practises during thehandlinq of the fishes . Tho
surveys of marknt. ample: indicatnd the prcamco of
had poisoning organisms in Ccchin markets. Eiimilar

findings were also reported by Gulaackaram 5 Q”
£1959) in the Colombo.mnrket of Cbylaa. This clearly
indicate that the samples ware centaminated by the
poiltitflfl water ax: by the handlnrs in proeaaainq or by
mrket aqmciu. 1-mrvty 231-. (19691. dmolmtrated

‘O

ail. . I
that man regularly oncountered a wide range of sero­

oi $§.";.;r;1-clqgig: and theaa arganisms contaminatw
regularly the anvironmnnt. It is possible that these
aorotypos of §_§j.;g@3_i1:_§ cuntaminato the slatooda in
the retail markets of Cochin.

In this study comprising ten
groups at fin tiahon and sheilfliahoo, gnu: g_<§_1__w_.

(mater: specimna irom inshore
waters and juveniles from eatuariaJ ¢ and crab mat
(-fglglifilég agrgggg), 9 to 18% ware contaminated by

-i%,al;g.;*_§_:§;|_.;J%g._. Leiqaada g__t_-'._ §_J,_-¢ (1950), rapurtnd that
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97 samples comrisinq ten species 0f finiishda carried
19.6% §a_;:g=gzgl_;a; contamlnatidn. Floyd and Janos found

that 11% of fish marketed in Cairo hatbourid S§€l__1nq_:;__g;_1;¥§:

md Shigolla. Gauguin! and 1"'lllB1l‘l8kQ £1959). reparad

that inttctima by  of fresh water cray fish
from P0118 river! and lakes was abuut 6%. Studifli

carriad by Jadin Q1-'-_ 31;" (1956 a 1957) showed that

thi like wattrl wart Lnfectbd by Qnégggglzlfn and Shigllg
(2% sf fiihos caught) q This study also shown that it
is not excapticnal  find out viable @x§gnaJ,J,_;a: in
fish and tiahnzy product: contaminated by pallutod water
or by unhyqeinic hanalinq.» transport and pracesninq.

Q.-.;=..‘—_;g gs;_g§£an@11§2=!1..§1   312%‘:

The viabln -counts of the

sanp.Lea carried out during the twu éurveys did not cor­

retatc the presence of. sggalla with uiifercnt sea­
sona. Both firaah and nnrkotod amwlea indicatcd unto
OI lacs the same flutuatlnq counts. This study did not
show my apparcnt seasonal variations in total. bacterial
counts, sine: thesn matlnrialc were already handled by
the fiiahermnn and markot agencies. In this study than

was no carralatiun bénen the tcgtal bacterial comm
and Salmanclla cotmt-0. But‘ various Uorklrlh auah as

Clisa and  (1965). Aoylc (1966). L-okun 25 Q.­
(1968). indicated that sang:-lea containing ;
hafl high aounta of total bacterial load of 105 per gram
mu abiwc.
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The sarutypoa of asalgellg
uccurinq fruqulntly in mrinc aeaiooda varied in the
two surveys. Thus variazlunn were due  the con­
tantnatiun by 2-he human handling. steel: and Galton

@1967)» found that the'£ollow1nqapor:1u¢ aunt; com­

mon: in the aeaioads veto. Sal. ingggtla, ggl. gg§_|:_;;­
3.-.2P_.t?.!£fl# 3°...__..1 -  ."-7.25-1-: ......Q..__..‘“°" "5-‘5¢° ""3 5¢1_.......~

Simllarly Taylor (1962), isolated Sal­
_ aarutypas from mist and bane maal and Eran
nah produce» w-w §.‘».e.-.1.- -  Q.e.sn-_....s-1­
lg. and Sal A Ji the V811’-Lafll sezwtypea in. dublin.
ioodborna out break: of .->alm0neJ.1osia¢
was out of the moat: fruquantly mcountorcd
the w-arid (Jay, 1970). The results : of this study
11160 support this view. In I1.s.Pnbl1c 2-iealth aorviun

(1963). reported moat provalcufiypaa wore: §_al__. 51213­

§...@..£- Q_1_€9.9.$- 21!» .‘B%§..~LY_!_:.§§°v E» l9J;P.‘Lv £4.-£_!é-.9.k

$22-. @"<L§21_~
Marine léifiltldla nvnnthcmgh

c.mtan.i.na'tnd with salmanolla appca:  be loan of a
prublaa than in animal ' feeds, but than: are certainly.
of more immediate public health concern. Anderson gt; 5;,
(1969) mporotod the sum via! about the PIOBIIOO of
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:>alwn¢;}__g. It in  czar that law inetciinel 6:!
nalmnallasur can be due to the heating idurinq co-ak­

inqi thief: slfllttuy thn pathoganlc ;_.,_; 8PI¢1_II, 1
mmluwdan.1-2-%mi hr ==

delcribod in sacthza
3.2.1. were eallectcd md brguqht aacaptically to the
and tho ilalatiufl mt V5§1u
was carried eat. by the fiallowiaq method.

2.é=.!-.- E.\.!Qa£-.1..*§. 2£.\1- mQ ­
M apprppxiatn &1 dilu­

of storilo 7%   solutiea with ample;
an Qflt lmga 15 gm swam 2.3.3. of standard methods,
was and for this 0&3. Thu flvaotop preccdnn at
1498 twat". Probable Humor) val mod  both snrnyl.

mtnrial calculus  cm thloaulphatc
bale salts sacrum aqat plaza are auqotinod as
described in acetic-n 2.3.3.. 1.0.» bacterial culm­
1aL<iann1up1nqoa1‘¢:8Saqarp1at:0aer~on:-n'ngu­

(xiudifind Iwadt) pl-nun  as _@g1g hi;
, and counted appzopriatoly an mm tabla .



1 1­§.=9.=?.­
selected ¢*r.J}.'l3I1-K of prosmmtlvc

ggggu into piczlud tm frcm 1'!11a>8\l1phltC cltratt 7:110
salt aqa: at modiflnd ruadt agar, roatrahnd again into
the amvo aafiiwa tut puriiieattan and aalntuncd in Trip­
ticaaaa log agar with 3% Ma 61 hr further chu'ac1:n:1.aat­
1m. Identification Q‘ ii  in tho
present  was based an the pzqurttnl
aaawd to bu of dttbtmtnativo valtw; as sttpulatd in
soctlon 2.3.2. (page 79). which 10 based on tho :l.¢'lOut1­
fiactlcn serum of Salmanld (19675 all further cntnadad
by Knndw (1973) .

In Qtfi-Qt ta facilitate cilant­

mt wvaluatlun of the aedla. and zautkwduloqy ulcfi in
this study fut tho tlulatiun and idantifleattum $35625
not aulmro vi  rucoiwmi item
tarry Research Stat-i.<>n¢ Abll-‘@800; was 11:06. Alta: am­

limlnc thn idmflw vi !!&£~;».  =1“
aomntn were cuqmtod  tn: qprupriato MPH tablea­

3.6. RS-BU:-TsV 0
Tablas 19 and 20 summarise the

poreaatmuu 0! incidunen Qt  in
bathe trash -ad marleot “@100. The roaultm show
that in the first survey out at 248 males at trash
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ad arlmtld samba. tho average Lacidanea roaoré-ad

vial 45.1% of {rah aawloa ad» 43-7% at mlrkntnd lam­
filcn. In tho aoucnd durvnp that relultt were tliqhly
leaner; 1 Q00 39.5% in trash lm@1QI¢ and 41-6% Ln ms­

kct aawlol. an aomuiaq both tho autvnym the highs:
count: at !j,_§§g wart dnttdtlfl in tho
bah name. mu oottnponétnq narknl: “ma nu 8
lower ramp.

Thu  and rocovlzy
ufi  $ La the difibruat raglan at
tuba: ma nhollflahnn are czmnod-L In tbs Eran
£111-ma cf selected varieties xtabld 19 ané 20) and

"*1-1 19-‘hi! =1 Qeaméi m@£s£Qaa
md1nth0c:abaaat<;~£*='§Li_;_g3;_1_;§\_3\nl:'0talum£o:
thinahdyq» Ithubocat tuméméhnrhtlcaaa anthe
aurtaenn gnu ma gut cuatlntl Of trash ad mama
amiss. Thu  sunny abound 1 higqnr iactdnnca

)
i .£J‘ on trzanarlaatlnadqut

cmuna than can em gnu. Both man and unmana­
plan showed ditfomnt unable raga. Simlar anpcctn
was toad in amino and crab no-at.

Thu czaunts at y1n__.;;9_ E5-;

g (aw meme) ahuwud (tablet 22 and 23) that
in buth uazvuya the trclhly caught flnfiishnn gave
1.1: ta 5.411102 pa: gran. while ancient samba rocazdcd
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highs: walnut 1.1 to 9.2x162 pa: gran. Ilrcshly caught
prune ma 2.71102 Cu 5.4I:103, while marlntt. “gala
shoved til.-char  tron 2.8 1209.2 3103 pl! gran.
Similarly, crab moat of iraahly caught apocimml
nhmnd 1.2 1» a.4z1o3 ptt gran. um aurkct auqlan
nhawnd tron 2.4 u mane‘ 9;: gran. 1: has bum zma
that in bah =1-an aux-vcyn. alzqhtly higher _Y_I_._!_>__:g,g £5;

idggg counts arc eubsorild in the nrkst samples.
than in the fireahly caught specimens.

rho qroupurino dotactlm of

g.Q;>_:_g>_  in urn um surveys arc nqaortod
in tabla 23 and 24. In thc £120: aurvilu it is £o@
that in frankly harvnltd flntinhnn g
zagiatsred 1 hlqhu' Mtcettm of 43-216. wx-no ,
Paul Ipet. Baracuflal. Macknrala mt! Cat. fishes abound
mro GI" lass the sun ranges of 37 ta 40.0%. But un
cuqn:&q the  ut _!@§_g .L1L1Q|, in
:51-an speeimnn and .1: tho auxin: angles. tho lattnr
sh.-and higher value amupt in the Paarl up-at. Incidence
of tunic urqunilmu in anrawvv 2 Qg. §Q@­
&as£f_.-L1\..Q.@¢\=h@¢mbv §.¢;£L%-.s.Q~££%1=¢1'=I'="1

62  66¢'B6 in Bah smalil.
In the second sur-my fiat

£10110: mfl Paul Spot  highs: an-mt of Qggg
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than the other: groups of flafiatma.
Tho variations  the arm: Qtoupfl were zaorc or la:
tron 29.0 ta 40.0%. filntlar viltlltiilbl warn also noun
in thn author. amino. but the count! IOIG has (table
23) - fihnlltzlaha wan rewarded mam or loan am nan
as in the first sunny. freshly bu-vcntnfl amloa
shared the panama at  tum 60.0
61.0% ami the  mrhot vatintlln indicated
60.0  67.0%‘

Tht Illniwnll  of
saga  warm» mu wan) in
£l.n£.i.a1"ns¢ arnllflslnn 119.5, 4g_Q_&¢ 81¢
atflailare ahomintablo Mad fig. 3. I'm-ratho
minim. it has been fie-mad that no coacluaiml could be

dram  their  variations. the y_;h_5_g.g_ coma
varied each mam ad lava: ccmnu were registered in
the both surveys in  math of -mun. In other months
the aunts an more or has mam and flacmatafl iron
1o1tM 54:10: pllt gran in trunk uncunea. ma in tho
mnrkbt aupua. nnqoa from 2.1 ta 1.91103. Frnah
amlxaaz-nu. nqzmuua raxgb J! 2.1z1.o3 w 10:10’
while aarapcadlnq mrknt varietlac mqlntnzol a
variation of 1.7 to 9.23103. In qmnral 8 %ar1aan
of the two mrvqs an prams md crabs ahauufl higher
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WW" Q?  %3§AQ9_!1&!-.&.­

Anznq the tram; harveatofi

unloads mating tho sunny periods '79 and '80.
ti-nhlqhlrincidaneamdpcrantaqea Of m_
wmfl. i.npravnaandcrah|thaa1n£1n­
tub!» used in this study. 10:0 rccorécd. similar
tindmgl fund by various worlwrl» in csthet ¢:>tmtt.‘lII»
(Baruaa ad I-Lnton. 1910: Pinhboln Q3 _q_.;.. 1970; 1971:

Hochclmmn 35 5;... 1911: Thamaa and Ttcnhalm, arm.
1-iart1ni1980)-  similar higher Lncldqwil 0!
_\1;_13_t;-3 ggaha:a.>1y_g.__g, Ln shullflshu and atahnr

trash anrnnzn us East Coat. rm mqhor Lnelduaeo
on th0sh03.1£1ahnnanyboduutoth0ah\Ind%am:run
u€Gll1Z1llptOl&t1n uapnmanfietabarnlll.

the annual zactdlnen of
E2Qg mfiwwWw=M1
fauna oahibttnd v\r:lat:l.=:ns with ditfiorunnt maths an

ricuvnzy. as evrralaum wan  batman uh: pant­
m;msccn.i 0% and the  periods. tuning
rainy canons low incidmcs at !§_q5'_.j_.-_:; ¢
in the we Iuzvoya was unnerved. brass and I-i.at-:a(l.9'I0)
ohanfi similar corrdatlan in tho Pacific oyateli
during rainy canon. 81.11111: cxhuervatlua ma nah by

by Kraut: 35 Q... (1969) an the Blue erab Ln Qaoapaln
Buy.
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tn studying the rocavnry at

==@-M1‘-M in =1“ ¢1f1==¢==
in fresh mm. and prams. it was found that m2nIp.l-­
vazlattuaaoouuzin thngatcuntnnta alwoll as
on ttaaurtacco ottlnmsclcnpuruaa ufiariascad
lauds. Ssnhavnztatimnauwoctndtnthacucafipm-Q
prank and crabs because of that: toad variation anfi
fading acttvitinn at tn:  at son. It can ho
also attributnd to flu cnvitoanmtnl cmzditiona w tho
nutrients pznamt in that roqiua. Usually tho proli­
feration of thcsc uzwilm 1n the qut caatintl talus
place when the rich natrienu paint in the entru­
Lntlattnal tract of tan mu. rm gut eontc1ti<w<.{t110
urban at thi tubes chewed a highnr count than

9

bacteria. Tho ueoluqicnl cunditiuan might 1'-ate: the
NWIYI1 *1 Ema in tr» outm­
Lntnsttnal. tract of tishns m6 pruviéb a  at
carlchmaata for mu: pmlil. iarati an in the ntomch.
ad snbaoquat dlaatmtnattm oi than sflcra-organism
abani with the £1 mttar in tho aunruumdinm my
mcreao the  counts can tho fllhnv which visit
tma raglan fut tonflmj. The symbiotic uteri: unu­
¢1=I=1<== 01 mm  with “Mr =111~\
ch:l.t1nwc:1ant.i.ot ongmiian may have an activu role in

d0qr%q chitin in the qutro-intestinal true) of the
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\

£18110! loading on 1 emtlnaa flat.
Emu tho results it is clan:

thattlunurinoflahln. prmnaaflcnhucauatinthn
inshore Vat-Qt! mad Iron the hack  0! Gocbin
MM-“ted flw nrwmm Bf =4
allied organisms. This is pa:-tiealarly niqpitlmt la
vial at the  capability qt @g9_
to  metro-uatntitil Ln 1% beings. Various
auth-1:: in Japan md  cosmtria  ch: an
teas»:-nal 1nc1def1¢O of qaatrocamxtttl. 680 to th-‘Ll

Mare-argmism during ammo: mat‘-ha (flnkaaald. gg 51.,»

nsz; zamuqa. mes; manana. 9,; Q" wee: 1::-anus;
§_§ _§,.. 1969; Kaqulmachat and Moaaa1,197O; Chin gg 1_Q..
1970) Vmfiortmt and llicblsum 19721 Burflcy and
Slanatxu 1971: Va: dun Brock, maul mfi EQQQRIIQ 1979!
Martin,
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25810 23. Group who iauduaao or 71141-10 pcruhnlnolyticua.

W ‘Q0 '0

13%

Prank alpha In-tot aqploohumps Io. of I‘. at
:9’.-11$’; 1?" cs) °"""" *"'9' 0404 ‘kg, ‘£1 _____

Lil 8&­
Oat flahtl 8
Bu-audaa 5
011901201100 2!
lhctu-01: 41$
8010011300 5
81.170: D0111». 9llnllot 6
furl. lpoi 10
fillllflfihfl.
£&l1fila1Ii.u‘~‘3uni

113:1!» 16
2:0
_8_q11a an-at; 12

st 51.50)

2(4o.o0)

9€43.20)
508.46)
2(4o.00)

z(2:.22)
2(3$.$3)

4(40.co)

1 £61 ,eo)

1o(62.90)

8(66.64)

6

ufiQWQQUQQ

14

15

H

$60.00)
302.04)
a(44.44)
4(44.44)

1 (25 .00)

303.33)
4(44.44)

303.33)

9(64.26)

10056.10)

‘H 65.63)



tabla 24. 0I6B@"I1IO'lIllBlll ot\]]||1g;]||||||||llli|I|
Burn; Io. 2»

133

Flolllllphl. lllhntfllnliiaflaws Io. at Io. at
:gp1gQ :3‘ (i) salplil +10

($2; tubes 7
Ba:-naulu 6
Glupultorlll U
Hlfiilill 14
annnlh
Sr-nnr 5011100

mun
P0021 spot

ltflnll "*1
fillit W

IOQQB

£43.44)
aw!-:4)
a(40.oo)
9655.1»)

aw:-$4)
201.50)
ziamsfi)
¢u4.44)

1'5(67.5)

12(66.'!2)

660.00)

annual '0,0
2(4o.00)

$631.50)

SC 31 -25)

$(21.a)
1 (ao.oo)

300.00)
2(2s.oo)
406.37)

a(6B.00)

9(6nz6)

560.00)



table 25. Seasonal. eounta o£fl1flg n
t1l.t1dhee all ahellflahe in treat and retail
me Y.§ .79

3&7
rah-ear:
Ilareh

IP11
In
Juli
J H11

aagmt
Septeaber
Oatober

Boveaber
»

Decanter

O

13 /11

Pin flahea 8 hell tieheeloathe Average eomta Average acuteFaai Detail I’:-eeh Retailper gran. pea-gran.
5.a1o2
2.51102

6.42102

5.811102

4&0 02
1.111102

2.a:1oz
2.51102

s.a:1e3
3.511102

1.14:1 02

§§.im102

4.511 o2

4.32102

6.91102

6.2210:

4.s:1o2
2.51102

s.s:1o"
4.31102

3.611102

1 .3110‘

4.311102

5.211102

5.41105

4.51103

4.9111113

1.91105

5.111103

1.91101

2.1100’

3.51:1 03

5.41:1 03

4.z=1o5

4.91003

3.5110’

5 .a:1o5

6.411105

9.21105

a.4:1o5
6.9:‘! 03

9.21102

5 .m1 05

5 .4110’

2.a:103

1 .1110’

2.611
9.211 05



r:|.q.1.a. S}lmQ1Q1;lQ percentages in various groups of Fin
£101-as and shellfish“ samples from the landing
centers of Cochin.
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Fig. 1.b._§§l@gpql1g_percentages in various groups of Fin
filhs and shellfishes samples frdm the retail
market cantor: of Cochin.
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Fig. 2. Scanmal incidence of -fiamltmqqgilla in fresh and
market fish samples.
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Fig. 3. Seasonal variation on the total vaible counts in
various groppa of Finfishee and ahellfishes samples
fram landing and retail market centers cg Cochin
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CHBAPTER 3.093.

BEHAVIOUR U3’ 3ALi'4JN'3i.J.A AND VIBRIJ P nYTICUS

In LJ»-i TEMPERATURES­
Tht trmidoufl growth of frfilho

ltoim and procooked {min mltint seafood! in reomt
yoara has. resulted in tho setting up of ba-cterioloqiml.
standard: for acaioodl. Many workers have ermhaaised thi
med of addltianal infatuation on the survivll of U10
pathogenic organism during various  of prootoainq
oi fiahoxy products. Due to iacrcaaed conamwtion oi
pmcoohad aaafoodl, plttttli its potential. public
health hazard attained watt iwortanco. _§
and Vihtic  10 conlldered as the ‘N¢h1¢lI
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or nunlnroul out braakl of fuodboruo qaltro-lnterltii
all over the wo:1d(Postqatc and Hunter. 1963: linka­
niahlp 19688 Barons and List-on¢ 1968! ward. 1968;

Sakataki gg 5;» 1968) Ray Q Q;-¢ 19718 Schnuaner
gg Q” 1971! I-Aintncr gt; g_l_-. 1971: Kanpelmaoher
gg _§_1_.¢ 1972: Chattczjae and flcoqy 1972: Vanda:-zant

gt; 5;," 191:: sultan, 1974: Chm 2; 1;_1_.. 1914:
D0 5; _g_g._., 1911: Ratatajan 9; 1;... 1979 a. b. a 1900)

It Ll will lama that low
tumoraturn pmcacrvation will induot bacterial
death or injury. Thu litnntutc auzvdy indicatad
that tho npoauro at crganiam to law toqoraturu
zuulaa m either injury or death (lIaqnan.1960)
Praasnoll Q 5;” 1960; Scheuancr gt; _;a_}_.. 1971; Sinaaky
and S.1.1vetman¢ 1970: Tomlin: and Qrdal. 1971! Hagan;

1971: Mann: 19661 ¢ Prulnoll g_g Q“ (1901). noted

that Salmmallg species in Gulf Coast oysters hold at
6°C. showed gradual. decrease in muiaerl (one log less).
and survived fur six days. $81 Diqirolvlw £5 Q-,-¢
(1970). rnpurted that §_. g2 10 vary lansitivo
to zmeamq and storage at -1a"c. in found that 90%
oi the pnthoqdna unto reduced in on: wok atoraln.
Ray 35 55.. (1912); reputttfi that §_.  survived
during various low tenweraturul of stcraqo. This
study was mdcrtakaa to extend tho obsorvations oi
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Qurvical of various  011a narotypcl in the sub­
stratum of fish and shellfiahoa in rctrtqerntod,
troan and sabuoqmat storage conditions at low tom­
pcraturc oi - 29°C.

‘:20  £ {fig $0
1£Q;m& Le !@;.2'§x1a._\=I......¢=1

in 1=_*=1_§ t.§J=;@¢1­

V==1°\== ~°é_1*!!‘2°.!££L4. Mrvtrwfl

wore isolated iron the prflvlour study of sactifln
3.3. ("wide supra) of fish and shellfish products, and
were later sarutypod by the courtnay 0! National
gg  gy.-a and _§¢_¢_¢_g:_1<;r;_;_9_ Center. Kauaauli flinfiem

serutypes via: 5;.  §_. 51313;. _§- anatug,
.§.- @n§q£&tAQ;e.- §.-  §.- §_.§1n,Q§\2l- § - 2.2­
§_. gimp: (Ariauaa app» ¢ §_. _\_g1te'vredg_. §_. _g;_§_;,

§.- 2~.=?.9I.;.1- 21- £9‘ §- ' §.- v;£§=211"~z1£' 2­
95953. and §. i were grown and maintain La

I-1

Brain Heart infiuion agar slant! and nutrient agar Iii:
slants. The 24 hr old culture grum in the above
broth! were uaod in this study or survival 1n'1:m
tamoraturom Inch as rctriqoration. flroan and
iurther storaqn lta'|d.i.lI­
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For the studios oi the fanning

and low temcratnro of storage and multiple cyclic
£1-oozing and doirostlnib g;_£9__J;1._g surbtypen mentioned

nbovo Hurt used. Each culture was subjected to C1081­
ml dilutlun Io that the é '£.mu 003.1 cunctntratiuns

of g attain:  npptoximatnly of 2:106\ \
par ml ¢= qn. which was ovnnlatad aftcr inoculating
with 500:1 oi annplon Inch an Brain heart infusion

broth» '2r1pt:|.cano\aoy broth (T88. uifco) with 3% yeast
cartraet. Nutrient  (1% pcptono with 0.3%
bani extract) ¢ hoaognnatcl oi P0011 lpot (I lg.-_§1u
» mmrm <w_2£.&q2s &21..s“_1;*=_=.L-­
Prawns Irggana ) and cab (__8g![l}_g qgrgatg) which
80:0 J.-ucallj obtained from ‘VI.I.'iOtl8 landinq centres

and market: arcund Codnin. The ralpective fish. prawn
and crab homqmata wore prqarod by blmdinq 250
qranof M13010 with 250 ml oi 0.1% paptonn water and
atarililnfl and cooled. 3\IIPO1!l81)l1I of culturu in
broth» and homoqanatnl fOI cach organisms were synta­
ttly dilttflrmtsd in 501:1 or 100 ml quantititl into
beakan and coveted with polythlm Iblflt-Io so that
Grtarnal ccntnnlation should not Ctllp into the export­
mnntn. ans set of lntplel was kept at  roiriqeratod
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tcworatull of Soto 6°C and another not kept in
ircdlini tcrmraturc of -20°C tor storage studicu.

Thu initial viable counts at
roam tnmpcrawrc warn utinatcd by the decimal dilution
Qthod by plntinq in triptcnc 911112080 yeast extract
agar and incubated at room tcweraturo for 24 hours.

ggiggggglg cont: icrtiflicially
inocnlatcd)  docinnlly diluted aaaplca md unclu­
atnd by platc comta on cithnr using Brillimt G1-can
agar or Xylene uysinc Daoxycholate aqnrs. In than
expcrimunta streaking technique was used by taking

Oilml of dilutcl samples atrcaknd on prcvioully plntnd
Xylosc Lysine Denoxycholato agar or Brilliant Grain
agar madimu. Minimm two connoqutiw dilutions ct
plate counts oi the range betwneua 30 to 300 colanicl
per plate were used. Duplicates were wide £0: Inch
other dilutions. Th timfl of incubatiun fat I11
platen were 24 hours at 3700.

Chly count: with in practical
mriqin Iml of g 20% oatpcrimental errar warc conaidnrcd
When this margin was not found applicablc on certain
tzimca Incense of the larger dificrenccl in count!’ Ill
average counts were made on all plates taken into
consideration . The {incl thus mafia tor each arganisn
qivcn an the initial count ar nmabcr at viable cello
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present in each pruparation before subjected to fireezin
and low t%aratur0 atoraqc.

. .@2;:;§£!=:.1;~_§.&m
In ordtt to study the effects

of rafiriqerati an and prelonqod ItOI.'8Q8a ( up to twolvi
dun). one aa@1c of broth auapanaioa. one samlo oi
respective msclo homoqenatu at fish and prawn and
crab were drawn at different rim: intervals and test
were limultana ymsly conducted for the total viable com"

at room tamperaturc (3006) and recovery of Sgmcmclla
for refrigerated 8ampl8l were carried out in Xylosa
Lysine Dcauxycholate agar flint: by streak plate
moth-ad. In this can tharn is no requirement of flvc
Btflpl ptoélfltltfl which dacribod in section 2.2.3.
Wido supra). But: for the frozen samlea the isolation
mad nnmnnration ware carried out by thrae tube km!
ant-.hod¢ nines the number of Salmonella reduced

considerably, the streak plliii  using on
selective platinq undies was not aucysnful and d.1.ac:oat­
inatd. Similarly pour plate method was also not
carried utlt because of the taezmeratarc of the mmalua

agar (aruund SOQC) my highly dotormintal tor thn

recovery of atroanod coll: of mtcrworguaiam. serially
diluted sample: of 10 ml. 1 ml and 0.1 all were tilfllfi
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in noasalsctivs msdium of nutrisnt psptons. trhsn
snmaratsd for the isolation oi gm-cznslls by the
standardized proesduts described in suction 2.2.3.
Ths sazmlss were drain  item cold strorsqs. at time
intsrvals of 30. 60. 90. 120. 150. 180 and 240 days
and in cans Q: rofitiqerstsfl ssmles. ths =1... of
interval for drawing the samplss wars 2.6. Band 10
flaps

1.2.4zBahsviour oi aalmmsllg on mlggls~
For tbs bshaviour of Salmonella

on mltipls cyclic defrosting during sto:-aqs at -20°C.
such ad tzosua spsciiiaally lsblsd smrplss was rs­
muvsd from cold storage and thawed. After the samlss
ware placed back ifidiately in the frosting f0110IOd
by pr-alcnqad stumqs and ths sfteats of different tirass
of cyclic {resting fiolluwsd by dais.-ostinq . ths study
was carried out sitar 30. 60. 120.150. 31° 81113 34°

days.
Ths imam samlss wars thawed

in a water bath at a tamerature ufi 30°C. The broth
prsparatiuns wars trmwsfl with in 10 min.  15 min.
til sass oi fish. pram and crab ssnwlsl Of hvmv­
gsastss with out wastage of tins. ssnp1sfl§bts HQ!!!-811?
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diluted me! plated. The tint md toqcraturc at
incubation md the counting pzoanduru are already

lbcwo iorifiiviabln coats . For the enamor­
atlm of figlggwapllg. tho three tube mpn muthod was
followed and that counts warn taken. The enumeration

procedural tollowcd arc qivfla in section 2.2.3.

$1;-:2
Tu study the extlind of repair

uf the injured calls in broth: and hormgaxatel. the
fullutllnq methodology was tollowad. Four typos oi
broth: warn used in this study. Thu minimal broth
ma prepared aceotdinq to Ray §_§ 31.. (1972) havinq

following
th0[conpositi~;m;  0.25%; figs-J‘ 0.043; (m~1‘)2so‘
0.1%: Sudium citrate 6.l1%: Sodium chlarido 0.01%!

and glucose 0.25%: and thn  pl-I was adjusted to ­
7.0. For the above broth analytical pure 915849
chemicals HIIO used . The nutziunt broth. Tripticuc
soy broth. Tripticaso soy Iactzlst yeast eatraat broth
wart prcparcd by twin‘ Difco or Oxoid grads.

Th: assessment of the extend

of prutectican. injury and repair was c carriud out
by inoculgtinq ]_§§ ctlli of conctltratiunl
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from l to 2x106 cells per ml to various broths and
homogenates of fish, Sardines, Mackerels, shell£ishas¢
prawns and crabs. .Artificially inoculated samles
were frozen to -2e°c and thawed immndiately after

fireazinq. Jae ml of thawud samples was transferred
asceptically xiii: £11111] to 9ml of the respective
broths for dilution. Similarly thawed homogenates
were prepared by carefully tranferred 10g of

samples to 90 ml of sterile triptic soy extract broths.
Care was taken to avoid the external contamination.

The diluted broths of minimal broth, nutrieht broth,
Triptic soy and Tripticase yeast extract both were
diluted and homogenates of fish and shsllfishes
were incubated at room temperature (30°C) for 3 hours.

The enumeration of injured

cells were carried out as per the method of Ray g§‘gl,,
(1972). with slight modifications, by using selective
plating medium of Xylose Lysine Desoxycholate agar,
(XLD) and nonselactive plating medium Xlosa Lysine

Yeast extract agar; (XLX). Both the plating mfidii
were prepared as follows.

Yeast extract ............ 3 g
L-Lysine hjdrochboride ... 5 g.
XYIOSE oooooooooooocoooo
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Lactose .................. 7.50 g.
Sucrose .................. 7.50 g.
Sodium.desoxycholate ...... 2.50 g.
Ferric ammonium citrate ... 0.80 g.
Sodium thiosulphate ...... 6.80 Q.
Sodium chloride ......... 5.00 g.
Agar" ..................... 15.00 q.
Phenol red ............... 0.08 g.
Distilled water .......... 1000 cc.

PH 0000  GQZI

The above ingredients were dis­

solved comletely by heating and care was taken not
to over heat the medium. Over heating may cause

precipitation of the ingredients. but the medium
reaction was satisfactory. Sometimes over heating
made the §al@oaella colonies appear slightly smaller
in size. The sterilized medium was poured into
petridishea and the surfiaces were dried in the
incubator at temperature of 50°C for 30 min.

The nonselective medium was

made by excluding desoxycholate £rom.the Xylose

Lysine Des oxycholate agar medium and the plates
were prepared and dried in an incubator at 50°C
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for 30 min. The unused plates were stored at 4°C
in the refrigerator for not more than one week.

Frozen samples which were thaw~

ed by the method described above and decimally

diluted in peptone water (0.1%D and plated with 0.1 ml
portion in triplicate  the nonselective medium of
Xyloae Lysine agar and xylose.hyaine dasoxycholatn
agar in the aelctive plating medium.

The extet of repair of injury
and the initiation of growth after freezing and
thawing were-evaluatd for the various serotypes of
salmonellal after freezing and thawing wre evaluated
for the various serotypes of galmqnqlla after 0, 30,
60, 90, 120 and 180 minutes, of incubatio at room

temerature (3OoC) _
The freezing injury and repair

by differet components of nuecleotides bases such as
adenine (6-amino purine) guanine (2--amino— 6-oxypurinc)

and uracil (2-4 dioxy-pyrimidine), amino acids and
vitamins (growth promoting nutrients) after injury
was studied. The abikity of the indicidual organic
compounds to aid the repair by adding each nutriflntl
w1th.and without in specially made organic media of
broth: were tested. Th following composition Of
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media were prepared with and without amino acids,
(l),vitamin8¢ (2). and nuecleotides bases (3), so
that one component is removed in the medium.

(1) Aminoa_ci_d_q. Alanine 100 mg: Arginine.

200 mqt Asparagin 5 mg: Aepartic acid 100 mg; Cystinei

200 mq: Glutamic acid 300 mg; Glycine 200 mg; Hitti­

dine 200 mg; Hydroxy proline 200 mg; Isoleucine 200mg;

oeucine 100 mg: Lysine 100 mg; Methionine 100 mg;

Phenyle alanine 100 rag; Proline 200 mg; Serine 100 mg).

‘rhreonine 100 mg; Tryptophane 200 mg; Tyrosine 200 mg;

Valine 100 mg;

(2) Vitaminll Biotin 0.5. mg; Calcium
pantathenate 0.4 mg; Eolic acid 0.4 mg; Nicotinic acidl
1.0 mg; Para amino bengoic acid 0.04.mg; Pyridoxina 0.4mg
Riboflavin 0.2 mg; Thiamin 0.2 mg;

<3) N2¢l!<1*=1¢@2 2§a%a- Adenine 30 mo:

Guanine 30 mg; Uracil 30 mg;
The following buffer and trace elements

were comnon to the above media. Potassium dihydrogen
phosphate 0.44 g; Dipotasaium hydrogen phosphate 0.31 Q
Ferrous sulphate 10 mqi F’1€I3‘347H3O 200 mg: 9115047339

200 mg; NaCL 10 mg; and glucose 20 mg; Distilled

water 1 litre and final pH was adjusted to 6.91-_ 0-3­

Frozen and thawed samlea of minimal

broth and tripticaae soy broth: were centrifuged at
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3°09 rpm illbdlably mitt: thuflaq at a 1~'-III: 10:­
amto (air oaadittmnd :01-II) and thn llsfllfi portions
oltrtpticaaaopaadntntmnlhrotiuwlrunaoni
llanptlmlly. '1‘oth£aaddcflthnprcpn:od%ugath0t.1¢
br0tl1a\r1.thmd1I1t:hwtfin0uol.fll.v1tlM.n0and
mcloitidnahana. Toauadythorlpnlr etinjury
mnil purttmwnnlnquulatd into two Dalot
prupoaudlgatlnzta hr0thl(\d;thnndI1th0ut 1. 251163)
amntlonodnhovn. reraumttolmoulmainaculatd

in st-0:110 all-tan (9 ml) mar. than lunpmniaas
an unabated at man anpontun (30°¢) £0: than
ban. Bnmlea an dram at Q defiant lainuvnlm
dnaimllydllutifl mum than 0.5nI.a:r£ao-I
plaud in trtpllcau on Kyles: iqalno phunalrcfl agar
mi X1130 I-[lint phlibltlfl flunuzyoholato aqtt. ‘Eh!
attualnd pans an tumhatul at 31°c tau: 24 hum.-I
fitliadlvalupldcnlminlwnrtaolntid.
iaauhatien an iauad momlauy ulna tho celaay mum
61¢ not instant aiqnlttcnntly.

at injury an enlmalaad an tollmau
Gaunt: on am.»

Boraatzaqcotinjuzy I ­
C0@tl QILP
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count! on XL treated

Percentage of death I 1- (t}:e,z1n_g sampla) _ o g X 100
counts on Xlftreated
sample

The amount of death was deter­

mined from the differences in colony forming cells of
Salmonella strain! on noninhibitory medium of Xyloaeafter
Lysine phenolred agar before anllfreeaing . The amount
of injury was estimated from the difference in
colony forming cells in Xylose Lysine Desoxycholate

agar at any particular sampling. The dilution was
selected for plating so that approximately 100 to 300
viable cella of Salgqnella were isolated in each
plate before and after freezing, in nonaelective medium
of Xyloae Lyainll phenolred agar and selective plating
medium oi Xyloae Lysine Deaoxycholate agar.

413 - o RE3_ULT$ ­

Tables 26 to 29 and fig. 4.
show the effect of refrigeration and further storage
on the survival of viable aerotypea of galmonelll
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On a cursory glance. as expected. considerable rduction
was found both in broths and homogenates during refriger­
ation. The reduction of counts were only one log cycle
after immediate refrigeration. Further during storage
fer 13 days. the reduction was about 3 to 4 lei cycles
in the case of broths. But. the homogenates showed
lesser reduction of one to two log cycles. In the
homgenates. the serotypes of Salmnella showed little
variations. The data show that the survival of

Salmonella which.were taken for investigation were more
in the homogenates than in the broths.

on comparing the survival of

Qalqqnella sero types in fish homogenates._§. glphiqurigg.
§.- "21  2- eM=er11;1.<11§.. §. - £222. .§. - aatlaflnwl»
end_§. heidelberq showed higher survival than the other
sue serotypes. During refrigerated storage of 12 days

;/

the counts varied £rom.l05 to 105per gram. On comaring' \
the data of broths, all the serotypes. take for the
Illntyps study of this investigation exhibited the
similar stress and lower viability. In this case reduct­
ion was iron 105 to 102 per gram. Initially in broths
after one day fefrigeration and storage. th¢ ¢0flBt8
was reduced sharply and on subsequent storage, the
reduction was slower and reduced to 102 per gram after
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12 days of storage. However, in the homogenates, the

results indicated higher counts of 10‘ per at gram
than that of broths. The data on the reduction of
counts were slower after the 4th day onwards during
storaieat 3°-6°C. A similar trend was also seen in
broths.

Figures 5 to 7 and table 30
explain the effelt of freezing and low temperature

three
of storage to aboutjlog cycles and further slowed
down in homogenates; but in the broths the reduction

i.

was atithigher rate and they were almost destroyed in
broths. Even after 100 days of storage no Sgalmonella
was nit! tn isolated in broth: of tripticase soy ,
nutrient and brain heart infusion broths.

$9 2- .\:-m111wr%\=w- §.- 9.22-2._m»

_§_. s_en_fgte_,nb;egrg_ indicated slight reduction during the

first inm 90 days of storage in homogenates. Most of

the Fialzgonellg serotypes tested in this investigation
showed pro found effects in brothaand some what irregular
effect in the homogenates stored during that peroid.
Broths, especially nutrient peptonm 8h0\I8<1 I I'M!-‘R86

d@<=11=¢ Qf §-or  2- w¢1J=Q2r@d2!.;' §.- 21229!-.-and

Q. heidelparq during two months and there after
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shared a amw cmclinc in the nudaar. Altar tour
the iaalattm was not puasiblo bocatlni $1 the straw.

Mte: 150 day: at storage thn
viable Influx! of g_g_J_,;5  to a minlmm level
at which 11: am almoit  to ncttmntn quantita­
tlvnly in tht h<.:I.>qlnatOl 3180' Ffltthit 128 .1.ao1at.t~<.»n
in snlncttvo mndlun was tunnd diifiault bocauno at thn

at‘-round coadltiun. In undo: to flulmto thin typ
at  any null ihtbituty medium such an Brain
Heart  broth at Tftptlsmnn may broth III hid
to dotout. qxalitattvoly and {wad tho prnlcaco oi
Qhalllsw w Ii: wnthlh -H1! §.- Qmfla
.'-1;e.-fiam 2-néiamfisflflilvlltflfiflv won:
maths. ‘rho rout of we arotypcu wetl not dehctd
utter nix months oi awraqc in the hoauqmataa.

Luring unluplo {rousing nd
thariaq (tabla 31). the viablc coma of $39513
atratasahmndaouoadydroductlcnuptollfldayaln
the humqnauo. urge: zoducttcna I. an tht viable
Qmmfil won fiulllfl in eh: israin Hllart intualm and

Ruttiint hmthn. in the can oi Triptlcaao soy moth
0 night: survival was tomd. sine! thl Icrozypq of
5 bah:-ad similarly in tht paint $.nv08t1­
cation. aklcnumlcuwarotnknatoalucidatctho
mmval 1=flIIbr~*=hI- §-msm-§-i=1.;lI.a£n­
E.-s.¢.*=_e.§A§.!$:.' §-saandé.- Ivrvivvfl
in Trlptieuo toy broth than Ln nutrient and
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ad Brain hoart infusion brathl. ‘In btuthl thuao
cultutnl turvlvod Q tu 120 day» but tho quant1ta.1..tvo
iaulatlaa euuld nut be caxrtod out utter 90 day: -at
itiirmo

‘Phi Ilti =2:-2 1lljlll’Y fid dath

firlaqtrooalny iagivnntntablooilmdfland
figures 10 to 12. in conning‘ the tour bl.-othu. the
nlaillll broth lhwd hiqhtt ptrfifitaqi of that-h (J0 to
40$) thm thn ‘rtiptlcano soy put attract. nutricnt
amen. ma mu hare meuaaa broth. Fauna tho
thtbi broth: t. <2! ttlptlcali, Joy attract. n%.Int
broth. and Brain huart inflation broth. tho results
ladicatnd non or 1000 thl can death porcnntaqm
flflflr0@fl¢0£&a&o£ I&flM Vatllld
it-on25t-u 35%. Alidlatpnttnrnwaa alsoacmin
flncucutlnjury otaolll otvatioun .§g;£0__»-Q;
stain: in broth: and honagmatcn at fish and
Ihtll llihil. In broth! IDI17-~01 tht 001-II (90 £09975)
won injutcfl whilo honuqlnatu shown! ml; 50 to 66$­
lnuaq h%1:tl. thn an attain lndicatcd
vazlodinjury tr-an5O\~.o60$. Pzonthodataltll
tonal that the stains varied with dttformt.
substrates of tux». and nhellflatua. Bat houmnn
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tht injured @0110 meuvexoi urban placid Ln n=.m1nh1b1­

Th! ability 0! Lnjurid 00110 M
zcpnir ad grow by the mapuadinq variaaln injunfl
gggg semi» tum thn mam ta various ammu­
ul  icy broth. nut-tilat btgthl
Brain hart intualun broth and  broth.
sidlarly the tnjurod @0110 oi gggg organism
tron flat  ware txoatld with ‘rrtpticaln soy
yeast extract broth. During  at tau: tis.-Aa~
tun 00°C) tho smlul were plated an 1:71.000 I-yuan
pnqwlzba agar &d Xylula Lqilno Luuayehouu agar at
ditfiarqt um iatanals. For a cmttwl. utronn 00110
Iurntonadintrnannnnnnaox. 1'!’-\flllm&6tl'll2 m­
injund calla in vnriuua bratla lhcnlaé then an ccmtn
in ifiylun lqnino phqalrud  and Xylano

dcsuxycholats agar and they mltlpljnd utter tam mun
Imfiumm1ho£ talnztvaahrothcaad
an indiuatnd previously. ahead 50 to 667$
of Lever wmtn. an Xyloac Lyalnc Il~0l=1zyeho1a­
tn % agar. Huuuvcntkxo ¢:camt.s oi  in
t-htabovc madiuaiactfialndfurthnrrapidlyuptoihoml
u1¢mnfid¢>\nto3hounu£
dutatiun. Tho  also mutant! tin nun dnxinq



15/fl

tha pttiod. The incraua 0! count! in Kyles: 1101120
agar was attributed to tho npair at
lnjurld all: of varlmu opinion oi g._;,£;._.}_g_ in
triptlcaac may yeast attract bruth. minimal broth
arch tans: Latvian and :-entrant. mew.

&ar1nq the repair 0!
various  stain: in ditto:-out broth»
'rr1pt.1caa coy yeast.  brotm nutzicnt broth­
watn heart .tn£us1<In%brothJ yhlqhor aunts at repair
£0: thn injutll culls marl nbucrvid in Kyla“ Iqiillt
izolozyclwlatn aim: than in dnzlnal breath». 80%
vi tho biqhlr Gmllfl-‘LI 0! repair on iujllrcfi coll! by
um diituzunt, brutm aenpt. £1 broth. thl ulti­
waa promnfid after: than hours. while
mtaiml hmth Ihmlld  alto: 3.5 hears.

Thl data prcluatod llwwul that
the rate ufi royal: {tum trasiaq injury rcpalrnd
rapidly fa: all tho lttltnl 1'-Until! ado: thin 1nwIIt1­
04¢!-W» IMIW §~ §.-fl&.§ ""1 .§­
rho injury meuvnry was rapid initially tar about
each-¢n:anda1c:\naddount:|c»hoa:a.L1'hoccanu on
noalahtbitwry medium cl Kyla: Lysine phcaelrcd agar
iaallthcaunpnaéodnudiarmunodclcmolyttmosama
during tho two  taut period.

Tho remit: U: franc injury
tbpulr by dififiezcat cvwumati sueb an vitamins. amino
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a:':1¢b ad mwlnwldcc bases were shun in tabla: 34
ad iimflaad 9. the ability at the individual
to aid the repair was lhllicd in lpicially
math <.»rq:m1a mdzla. Tho tabla 34 indicated that :11
cuquaantl I of  acids, v1tad.na.mfi lmclooaidal
basil <22 lflIn.‘l.nO¢ Gtlminl mé Uracil finv-um: tho rapid

tcpairprouena ml Lnjutufl culls. Individual cwqvonlata
U‘ Inna acid!‘  vitamins. at macloaatdn bail
not sign. flemtly Lncraa the repair pr-seen . In
tho rcpalxinq process, chm qbavc inwcfiiuntn qavn
similar result: in the cathlt broth: used in this
study.

Wlfi epquinfi til 3636 Q!
npatr  tho   at Lnjurod culls it was iad
tuund that  may broth, Brain hlatt lnhilrn
broth  nutrlnat broth unto able  119:1: 90% of
Lnjurnd 00110 011.11: Mutual broth clhlhltnfl m1y70$
litlt two  oi incubttlrlln

‘:‘:  351‘-$0
It was  tram the

uhlfiiy that 1'-hi tut orquiann 0! ; survived
an aims prulmqod stung: at luv t|%orat'.u:l0­
80a iuodi protect those organism against the lethal
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Qtfiuctl of tttuliuq  and Raj 1961-a¢bL Survival
oi in aatind  11 this study It!-‘QQUQ
this  and II]-1 aura, with thn findings oi
at-hit marinara  the survival. at  plychm­
phllllfi $3 Illluphillifl ni.ct<:w;>t96n1l$(G\il:datluB and
1948:  am‘:  1959: Pr.-uciwr ant

Q

Phillip 1949! Latina gi Q” 195.-“."':)-» $3.3; can
l\\tv1v0mdq:uwat1o\|tu.w0:at;u:nIandt.hta\nsd1a­
culled Ln tho rovinr 0! Blatant Q5 Q,“ (1964).
189011011 33 5!,-£1961). uhtnrwd that tht Itlatllll 9:008!
ttqnraflti £0:  in aovbral tcrcdn was boianm
4.4"’c am 10%. macho: and mam (mas) :<>-mm that

thoqrouthottnporlshablo foods waspnnd
vnatud at a mwonmzc of 5.6“’<‘:. This was previously
cuntirmnd by tho ubsarvattfln -of Prtlcut gg Q” 1916 and
19:0) . Earlier, 1: was thrmqht emu at s"c US um an
prnvnat. thu  at  in tnitlqor-—
and twill. Honnvur  and meta (1968)
{rum pun cuitaro auadiu that at luv tnwnramrc at
5.6%. lg; was able flu increasu mpmxg m
m@.n,,, 3“;-gig;-, Q. the practical paint at vlcm Lt.
Ls U‘ paramount Lmartanao to roeomla  qrwzb
o£ niyoacutatlfiwtitauuronhnlaw
e.o‘*c alto: rilatlvcly lung pitiall £1‘ tint.
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Thu pure culmro studios at
this lnvatlqatlon ylildad hula int-otaatl-an on tht
qinttal amaltlvlty -at than organism ( ) to
lul tiraturl. ‘rho protccti-an or survival in
ham>qunatolIn:0nu:aPF°3°\II¢1Yl.9l¥lHIl1B11<Ifl1l
broth» In liquid broth, that ga_lg_@_.3;_ was
virtually eliminated stint 100 days at -20°C, Th!

survival was aura in the cane of homoguaatna fund this
extant 0! prutoctlm night be duo to the dlltcrcnt
lublttatil oi protnlnm IIIJIO £13148; lath -Ind B66100­
tldoa and talmoramn at tmollnq and strong: tin.
Earlier atufilun at Keith (1913), fialaoa £1931);

unison: and Jnuund (1945) aportd the behaviour at
pcthuqnns in low tllwttntnrcn, vlttorant
(flcrqatrom 1955. %d0tlua and R008 1948: Ractnr ad
Phillip 1948:  md Hurtlall 1955: Hoodhlrn and
Strong 1960: Kc:-clot gg 5;” 1,961) eantlrnnd thc
variability at condition! and Oiflll-1%! of  on
lmrvival 02 than pathogenic orqanlflln Raj and
Mata £1971) aeufilad the afloat: oi sarvlval at
ntctuurqanlw Ln satoafls and reported that §_.
;g survlvnd up  393 daft. Hmnvtr, results
ut this pmacnt lnvastlgatlun oould not Laulatn tho
varloul ittotypen  § blyund 240 d-ail
in flslh and Ibtllfllh substtatcl.

L
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I’!-Idling cliff-wrcnt hoauqlaatns

to low tiworltttn oi -20°C shad a tiductlon at 65 to
‘mas Q§ Qzquqnum. filqlrllana 5; _g_.. (1910)
tlputtad that the Pu1£i¢ 0YIIl§lo,§p §g5§1,awd;§.
_ wan highly nnaluvu to treating at -10%.
rhqy luunfi that at thn and at wan uunkFn atoraqq. the

tht ambit ufi 391.5% Qlla in uystfirn was refined as mach
as Qfliitron tho original level prcacat in thn trolan
mysteri­

Thla finding la at punbllta health
Ilqnltlcanco ulna it alcarly indicates that tho durat­
llnation of tha IOU 111101 01  etqlnifld in tht
lrgana blunt 0! fish. ptallll and crabs was dlfflcalt.
Attnra zmgq atotaqoutiwdaylmdbnymd. lnlow
unponmro at -2o°c it 1: rathlr dlzncun to utlnatn
qnuntltatlvulg the lwu'l0vol oi litutypll ul_§g;gggg;gg
Ln the whole tlah. £IuIIl‘fllHB blacks etc. Largo:
sales an and tu dotoct ; qualitatively
la tho ttuiln aawlu.

‘tho survival of various lira­

typon of L§ in 114114 btiathl vnllmlur than in
thn hunuqmatfi 1 ut flab QG ahnlliilh. Thu result!
ldlcntnd that tho loan of ilabmlity in liquid broth!
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Eur the variant g§§Q_}_Lg_ “retype! Itl-‘Q1138 III hlqhllt
than in tho  Q! flab and aholllllhcn
:-iwuvur. thoqnncraltrnalihmnbythnaouuporiannta
In lull at viability ad  in tho amber at
aumq the natlrl pom»: Qt storing: at -zo°c.

1=**@.._.§__Q_5‘-B1 *->11 11
alwlnfi £09511: dicltnt ad undid 1:0 drip ts: I111‘aw ‘­

at the and. A similar observation was taunt! by Raj and
anon (1911). Shiflott 35 Q-. zqez-ad that thn
1»; U‘ viability ‘.1: g%g_g,; in hlmdd Jyfltfil-‘I mu
at 6.7°G as in ch:-no ltaqln a rapid ruductina lnlttally
0 qraéunl ruéuctzton ad a flan]. saga of rapié rcduc­
tlun. In tho present sum. tbtriqocatlua storage
t.%¢rat:urs of 3-6°C lhullfl only we ataqtlt a rapid
rflductiun at tho initial full-OIBG by a continuous
graham). dnalluc.

rhlflplc qclc fronting ms!
thauinqhnvcholanportodtohonnehmndctaruatal
tuntcroolqmtlmtlnnaslnfilnflbnflnqandatornqn
cyclc (3-urqutron 1955) . Entlilt Hlliard ad Davis
(1988) dlnuaotratad might: elimination cl ‘typhoid
____!,_1.LbI¢1 III! §.*£.1’.!.§l..! ££§&!. by frllllfl-I19 H16

flmuinqtvurarfiivettmnsrnpoctivnlyandtuztmz
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akwtlnd similar affects uf mlttpln trusting and tinting
wsalawdwfilvmwmflwéfiau
LL12!»

rm result: at  prosmt d
candy  bratha of  bout  Tripttcalc may
mane: and nutrilnt bruthl ¢un£1r|an§ 25.1.: obltrvatiiin

Iith toot organism oi _§. . §- ¢
.§.' £A£$. §.~  .?.-  §~ 2 v
§.- .=.ai-  s.aeQ@.§;- s.<>_e.a- 2- @225» 2- ..=:..1s=..1z2§
and monulla strain imclassifllfi) . Hmnvat. there
ms protound dithrmoo on the survival -at than
urqmiaam ii fish and ahalltlnh hunnagnnatcl. Pflltipli
ttolstnqamthautnm tin-nco:£untt.tnnI&0dtrn
prutnctlvn ctfiflctitabln 3.33; an §¢ ¢ §. §}_£¢____g__6_,
§. gig. jig. 91.3%. and 53. £3; an mu unatt­
tn than other &_£n__g_1__;_g_ species.

The pxatnetlaa mnctmnian

uttordcd by the aoatoada to tho “unit-ivo bacterial.
nulls 0!  was not  clnasly. i-my
penlbla cplaar-dons wore g1-an and conjectured about
the protoctien.  and Liston (1971) Qlaiaod thlt.
flu-h and ahcllfllah protl.-in Iwliazlu which bueofl 2:50
cullaide-in bu cmocinld to intnstaro with the rats at
erltalliaatlun vi vats: {rum the baetotial all. Thu
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flnnharutlaa at bacterial all pxutnin 1: prcvcntnd.
‘rho extant aw! psotocti-in undo: such a syltnm would

the larger extant of the dnnaturaflm at £1211
9;-gum ma than 1:: mane; tr.» mud bumd mu: 1.-.9
cquiiltbrivm.  mltlplo treating ad
thawing prucua award, maasidarablo fimaturattm in
£1811 and lhnllflsh 1:10:11! prutlm might be expuctd
mdtnrhhotnducttm atthoizwatorbindinqoeapacity
rofiueic tho otfioctivnaaan as  aqmtl ta:
cqatnlt freezing da%. ‘thin larqcly
wlaiaa the lethal. ctfinct at mlttpln trnttlni 9800000
the Miermiam.»

rm survival U! s519§g1_;5 of
variuus aorutypcl in an-altiplc  proeana
tho haglth halatfi aim: lung strange Ln  stati­
whim tha 1411 mficn 0!  0115 are tmmd Viflblfl;
It\Ic.+fl1dItu‘lbOII1lO‘b0&8Ifl§fll‘lltltIOI1flq% can
p:=»v16o a sahty  against tho attest of unsanitary
%£t.t=al- 3:00:12:-9 $6 mbooqunnt thawing of
norotypnn rnalhfi in donth Sad tnjasy. ibis
has hon ficmnnzrntd by va:.1<.ma scientific asthma,
anti  1970: fiorrall gg Q” 1979; Ray
as .2.-. 1911 md 191:). A quad portion Of lajuxd 00110
an ropaircl when m'<Jp% nvimaaanul evndltiona
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tavcmrnd than.

Rnpalr of ftilll lnjund 001.1:
u£ autma £r-anhrothnmdhomuqauatanawas
Illnlflwfid by wwlrinq »=rqm1¢ IM wwvth wvwflw
Imt-tilntt in tht B61; so that tho atzoil wan; reauvnd
at olovntnd uQIr1tar0 tut qtwth. In agar:-1; tho
puaalblo afloat! 0! cold awe): on  my ho
01 tan.» t-ypcl: 0 lothnl other. at  effect
tlhinh any ht revctllblc or lrmvcnibll. Isthnl ctfioctl
lafl ltrlvozlibli lublctha-1 danaqo may 101.16 tht "Q
tllfllt so £1: ll viabll caxmtl art &:‘l:O6¢ ROOOWIQ
02 oiqnninm aubjoctnd  reversible mblothal damqm
any dnpmfl wun tin altlvatlfln. procdmba and (Stink:
and awn» 1959. mm. 1960). (inflation and L00 (1940)
and Hartwell (1951); rqwrtul that pnth0qQl fill ht
lnhibltd an swan! aclllettvu mdla and should that
ezqanic  l0tt1¢‘Bl¢ 11.10 mu 0:168, vitamins
and nucleotides were roqulrofl.

In the peasant study» dctruotd
all Wm“ ~=>1§-aq9..\=..;=2- §-2=_.Q=.s_1s$¢-2-aw» §­

§- .§- 32'.-1_é§§a-=¢.§-,m!m
Q  lam: counts an dllfinrcntlul ooloctivo mldla
Qt Brilliant gran agar. Xylosa Igaiac Baoanyclwlatn
aqua»  mu;-1: agar. when ecmntn on nonaloctlvu
medium of Trtpcleaa my yeast. extract. agar an cum­
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90:06. Sidlar vbaarvitlcms wire I180 ado by  ggg,
(1911 and 1912). Schumann: 33 ;,_1_.. (1911) ma awn

(1.971) . sue: 11-. nu nuaaidnrablo practical importance
tux tha evaluation at patluaqmic  Ln twain £0
£61041. the aotml 'prcro|Ih1rc could yield Mslcaflmq result
reaqarding the mafia: at viable all: at pathogenic
baa-hurls present.

awn at injury pmduuci
by kaummtm arawpa11amm
suited. Thntopalruzdrocuvcry nlchmlamappoarodto
he the rutontim or than zaquirunau at nutrlflm
Ray Q§ 51.; (1971) calcined the cmmnn characteristic
U‘ the injurcl calla that required many uynthnllt.
‘Ibo  of  mint thin nun; lhannd
aim an zaauq an! thl\d.nq- In brat!!! Q1 muuqz.
Brain hoart intulian. Trlptioasc avg aqua‘. 70% ma
injured. Tho GI-Ill which lost thiit viability ta: rue/aver
or multiply in n1|tr1tl.<aa11) rich radium such an
‘ktiptiealc soy yaaait extract agar was coanldnrud an
Ray gg Q“ (1912)  the nxrvivai at
- aadltlrcpaituilajuryinvarivut
organic unfit: and in iarwrqanlc auttinntl éutinq
tanning and thawing. 90% at tho u0WP”
were repaired in tripticaan say yeast extract M'~1‘>%h¢

Btiln heart intuition broth. Huurlent bzuthn and



%e:nded hreth with admins. quantum uracil» mino­
aatdm ad vii:-anal.  ..>£ tlbmucldc add
(H-HA) 8:6 ijlthflll 0! prufilin (lmlao acid: anci plptldll)
wu:naascat1a1£u:theropn1:o£t.haou1n(rbsannd$pou
1.9661 uuhnrjoo and Bhlttachlrjln 1910: Pieraan 3; 5],,»
19718 Tomlin and 0:601 197$).

-II of t-B0 B&1%t4t1m of

tanning at thawing at _ calla. is flu Lwaltnd
paramabzuzy (Ray 5;; _g_._.. 1912). mu ruptutud all
I110!!! lnakaqc oi cellular &-anti such an protlnas.
pcpudoa. aznlnoacidlmdmloieacidamdzhcnntrw
of variant ions fircn tbfl cnvitcnalnti into thn @0110

Carat: ad Kaela 1sas'1:  _g_§ g;_.. 1966: an-up
md  1964; ébll £6 590%! 1966: ibriéhl 1.969) ­
rnllmocuenlltajuzy amdaubuoqucntlyciaathoacurn
in  tron: aboraqo. It appear: tinat. the 4%:
%adby£1:ncltaqmdthaIl.nq iinjurdcollus lama
auzuntacxunntrwcuthlnmdltcaaborcpairodintho
panama of nutxicats uni aneloatidon and phosphates.

‘-5 - 4..._.............,,m*¥PMw“1@!J;1@;;§§*.§£.a§=3§?;2.a*@.?-;2ii21§___.&_P@@ Y1" 9­
v.1, |] _- 1w1\=~¢
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from various Ofiilmfil such  fresh £15!!!» shollflahnl
tum strains obtlineé ltum thn forty Research Static!»
I|bQtlllhQ¢ Q6  I31‘. £4. Fllbbl-15¢ Division of

fiucnzbiuluqy. Iooé an Dtuq afinistzattum Washington,
L.c:.attn:I.n R0. 1902: and scram aw. 3525 zeapoaznly.
art  kmlqava anqntlvc. " Tho cultures worn
Ln rrtpttcaa any agar euntaiwlaq 3% ?wd1\a‘ch1o:1do.

I from first filshil,
mahzah. Phatlap-at; and shollflishen. Prawns (.&nna
lntiiculi lnfi $11}; serggg (crab) I0!-‘C ptcpartd as
under materials and zaotlwdaisoctlon 4.2.3.)»
huh 2!-22-:L*2  wlwrfl "IQ  1»
Triptlc soy yeast extract brcvth \I1th3%fli uncl at tum
cameraman (30°c)» to: 1e ti: :0 hours ma used an r
tnoeuiun, A bull conomeraticn of calico! 2:106 pa: gran
was 1n~.»cuJ.at.od in poaclva mmoqonatoa. than sawln

unto storm! at 3 to 6“’¢ Q; g'Q£gj,qq:Qt.1u§ uqqq;-mm;-Q

to: Q  12 days. rm  madam
pnzifll £0: those typo at  meaiucda at this
tcqcramre ut rotxigaratiun 1: 10 to 14 days. A 011110:
atuismmloadonezlbcllnbuvu were  andatotd
at -20°C (imam tcqonturcl » tbs aarvial. -of !Qg_:;_;_<_;

& Ila Ivlluatd . A11 aapqlil an IHQQ
in stall: plutia bags ad salad all and fluzhtnr
M04 in thin study.
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Tho inoculated initial viabln

aunt at !_i_i;_:_:'_§g_  was  as
Gunttol by fiocinnliy  it in (0.175) Manila pcpt­
uno irate: containing 3% sodium 9311-utifii and pH 7.0.

mm aaziai dilutiana an platlfi by using direct aural:

plats tichniqua of taking 0.5 all  oi app:p­
ptiatc diluti-can spread an platcn -at iiuditilll 1-‘unfit
at-arch agar um agar) and incubctofl :6: 24 mm at m°c.
Iltthit angling oi rotriqoratod,  and frolfl
an-rod materials war; carriud out as tailors: Int

.

(mat. ptublbll Rambo!)  an direct plats
aw.-unto are taken afar 1. 2.» 3. 5. 7, 10 and ii days
and it-nun sturd ma tabla  1. £5. 10¢ 20. 30¢
45 and 60 mil. =20 gram at saqalaa at ditfiatcat
humqmata were blmdcd with 450 ml oi stnriic pqtond
(0.1%! Into: with 3% sodium chlarifin as a fiilutiewn

rm:-tho: serially dilunznfl ample: are mud to:
the inumalatinn £0: éfil and thl attcak plat: atthud.
all mo ith 00:181. dilutiens  and with ahriln
pcptaan vats:  3% Matti and tho angles warn
brought  thin Iu0I'R umozamze anfl mumcratd ­
truamaaqluuarothawadinaainimmtinnotlfl
linfltalli

Aim: ineubatim ul 14 mun
at 31“c: . all  liho au1=>aics(VPI-J
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citrate bile aelt agar (NBS) (rlebbein
ad ilmtt 1973) and .1"-56.‘ agar (Vandernaut and Hicheleca

1912) ware ceunted. Su the counts telunn represented

the high inoculated    the
flare eontelalnq similar colonial wrplwluq. Sulpectefl
vrz. oolunlee mete eoaqazed with stun}: cultuzee and coa­
fltmd Mcwfially.4-54 ­

Sevqlea 0!  were
lebellefl epecltleally tar this purpose.  ltom the
Quid atunge and thawed. Butte: thawed sapling were with­
drum to: testing. the eawlee were again put heal: Ln"
the fiteeeet at e telwerature --ZOQC. Coqatleoaa were
nude hetwecl the etteutl oi tzeellaq fiulloled by at-usage
enfi tile etflectl at m\lt.tple cyclic detrustinq. The
wupxauunanneaizer 10. mo. 30. 45. maseaqn
by the am method. an the imam amquee preparations
were thawed Ln ¢ water rm-.11 at so°c ta: lfimlnutee. The

homqenetee were hevtedto room tmexeture for tamttuttlmeeerlaldllutlcml
were mde and Lnumleted in plating: and when to:
nit! proeedure. Pletee and &e culture counting were
already éeecrlbed above (vi-60 Itwreh



4-5.2. §__n_g__0_ni_gg and thawing an

I3, 6 8

I3.

'5

of fish md nahulltian
an tram at -20°C: an! clanind to: thoi: injury.
the train aamlu are thand and sample! £0: the
munnratiun at injured gggg, igiglggg by Acci­
mlly diluted with atnrilo pnptunn ante: containing 3%
Infiinndsuzhnlplntodanfripticalocoyaqnr with
3%8n¢1mdon'r<:B8. Tlllplntllflltlindflbltflfl at
:1°c £0!‘ :4 noun and an uwupu nclcnioa an comtid.
In this  thawed honuoqmatcl Ill‘ imndiatnly
ttlfllfiittfidtuiripticall coy broth aontuini.nq%3%
an1tandc:n'1'¢B$a1l0. Lawlflhjuqolgggigggg
mmmumq undthurinq \n:cclti­
naud irum tht diltnrcnca in culaay cunts (tipnitid)
an a nunoninctivo sodium (TSA with 3% salt) and aoioctin

nnniun wt T688. The polnnataqo of death and injury
nun cnlmiatod an tollwn

Pornnugu at dath calla:
T35 with salt cunts after trcoainq

__ I100
ISL with unit nuunta batorn tronlinq

Porcmuqn ufi injnrd calla:
‘ICES count-l altar training ‘mo
Euznnpunding '1‘-‘EA with salt Indium count!
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Eublaquont grwth after fircuflaq

&dtht8inq~;>£ Ln thtir
napoatlva mmgmata auapaadnd in Trzlptlauc my
with 13$ 811% VIII! dttithind. iiltnly
aitnrtrlcnlnqantthlwinq. thnt-hatndaaqalnlwnrno
o£30Mnui:cnflr1nq1%tion
at 31°C. mo  1.->2   calla
worn Iaunlratd by plating Tripuaaq may agar with 3%
salt ad I838. R-nhctt-an Ln the pntcnntagc of injury
bring tneubattm in 1'8 heath of flab and shall. flab
wcroaoaaidordt.»-.>bn:¢a&:o£!§h<;
all: stun: tram injury.

‘.6;
Thu coll P'JP"1ati.0aa aura

aunlrabad iiiatoly nits: insculatim in than flab and
ahollttah huawgnnntnn. the result! (tabla 35. flq. 10)
3-“¢1°l"=I4 '-'-"W   9"“!-T-1?
dnclino in numbers in tbs retrtgaraud atarufin. A21-at
a inch at stung; tan I08!-I1-ti \-it damnation at this
organics 111:0 laeanailtnnt. ‘rho attain la. 246
wnsisu-nltafl kmfleahpnma
lhuvnfl surv1vn1t0:wto10dayn1nMulhIt¢1mna­
qualms. \|h1101npran@££.i,§mdo!¢rlb
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(£5; g_0:___:-ggy  a uqm 1»-.1 of mum
up to 14 days. how mmbntl U‘ my  (moi)
in   recorded 5 aurviill. manna
Q to 13 days at storage. Relatively aunt gig mg;
audnl8flImhuBo. 170, 321alld341
lust. that: viability nits: the 5th day at at-uraqo.
matu£tMg_Q stxilnlilizllill
auzlthnnilogcyclcl, I.'l.£h1Bl4Ih¢MtpOt01fl. ‘rho
rate ~..-1 doclino in rofirlqoiatd lturaqo tcqacrnturc
(3-6°C) in flab hum.-quanta; was the nun. but in pram
and crab rwnuqaaatau, the dnelino was connparatlvnly
alunlnrmdcuwdudunptulldayl.
regular decrease mm 12 GI?! and utter that. than twlulta
was inaonniataat.

rm results (tabla 35) ahmnd

that g iacaalatcfl in larger aimsVlbtla %
in   at fish and ahalltllhoo
60:11:01 gradually mitt: 5 day: at aturaql. ‘rho tattle;
ut 1%};  in thl-I nlpltlnllt
wua1mmr.ne:mqn¢:1a1o‘maaa:1nqn::zq¢nua
at-uraqn. the strata B¢.246 alumni survlval mantra
16 days in aholltilh honoqnuat-cl. £11 ‘flan attain
tasted mda: tats invunttqatlm of ntrtqotatd atonql
~¢mm I“="'1"¢W=°=='===1m**
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0! iddaynmdlawnwnburaaurvivndwtoscvndaya
only.

Luring Irena st»-raga at --10°C
the decline 0! than urqmiau was lipid uptu flan
dn.yn(tab1n3fi)aadthcm*0a£tarn1Qwuddu1nmtotca
ml further thclincfl rapidly. with slaw em­»! all: at than A
lutrvivld ml! iut a  and the  at survival
on tho initial €'-'flfl$fiIl‘E1~£I. during trout:
stutaqn. All  in mist. en!-ml;  mare than
3 1-.4 cycles within 24 man. in tho an at highs:
n-\@q_:a at @0111. ‘mu ram at flnulinn was almost
similar  the refrigerated ate.-rigs and an tcwmd
be rapid nits: ifidays. At“: 40 days at
itoraqithnn:-rain tosurdmflerthia shady iuatthoir
viability. Eva the strain Bu. 246 which nhmlbd
mxiw  in :c£ri%t'.im and storage flcciiad
in  £3! £1313 and lhciifiishet nilltlltt to ather
.mi~z===1I'­

baring Cyclic detracting abound
luau: survival (tabla 37) whnn  with train
='=~==w¢-  vhbi-11=r ~11
nu last. rmifly within $0 days during eyclie tnuiq
thawing. ‘rho rm}-t. iadicat that tho cyclic
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fttniinqméthnltuqhadprut-rmdntfactl untholilrvival
1.0“ tn: viability was lost aptclour than tiring atri­
gnzatian and fronting. Actually fauna auqalcl chain!
tn days aura mtvival  tho reapnetlvu cyclic
dulroshld axles. Tho :&tlun at 10¢ cumtl Inn
tron thl initial vflul ut 01.: to mo within 20 days.
Siaon the dcalian wan tutu: in largo: aawln sisal,
thlil tilt! and for tho   of _y1t_g_.'_.L;:_
. Ho viable calla are isolated slut:
Itozaqo 0! 30 day: and aura, nun by using quart:
prounflurn of nunnuloctlvc India of Triptieaan may
broth \dth7i6lla£21andLn%htl'na£:>:4lhour0.

RQl1t uf $31831 % Ilbilqwllt
growth of £9‘->IQ calla ~41 than unmilnn an studied
by su0pcn¢1.nqnndinautnt1.nqthnco11stn1'r1pt1cas0
soy broth with 3% B031. A nunlcloeltlvo mlflitln and

citrus: bile alt nndium a aloctl we
main. wlantatlvu uni data showing 1.-J10 an
ul death wt all: in   indicated that
all dnath an fund in tht tnmcflm of Tztpticaa luy
bath with 3% alt mdlam cumin -uéflfltlfi at a an rapid
sat; at mun clawing.  diituanco in manta in
plumes (mun and nu: £1-mung and thlwinq)
t\v0a10fltho*auav1ab111ty af tho 0011:. Th! e@=.~l.a+~=a

of vatiuua huuuqnaatcn shun that the dath of
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__w.I.;gt__;_g_ut_; ails ranged Bun 61 ta 75%. bust:
(math was found in pram and nab hunaqmttii. rm data
(tabla 33} tewcalifl that thn ircelinq had c~Jmarat-lvnly
groan: injury ma bath (lethal oltoct) thm the rettigcn
Hm. The umuntl Q: injurd all: mung tin survivor!
Ina row.-ooatnfl (table 88 aafl 1.1.9.111!!! 12) by tho
ditto:-can in cuvmtl botwnm tha.t\nu plating: at nun­
mdium uf 'r&M-salt ad solocflvo plating midiun
ufi TCBS alts: thawing thc trauma “@101. In this 0&1
the swat ut tnjutcfi culls night. bu vary  90%

at ma Q!‘ tho survivors warn injured.
Initial all rccovczy and 209:1:

Ind  wt Orv-filth at trozun i ,1§$_s_
unto atndlcdbywouinqthnainrripttcasa soy broth
Ilth 3% salt. The nproauntativo msultn oi than rQa:l.:
U2 injury and subsequent mldplicadm 01 nbltthnlly
atrcllcd calla tndluatlfi that a night: lmfiir at etlll
tn npultod in  rho dctoatlua at Lnjurnfi
lam  bar vwwndim than in 1'88-I» 8
unaavaluatnd. Itwu touadtrmttrnrqalrtnqprccaa
was alnmt cu@2l.o'eud in  hunt! oi Lnaabntton at

> .

:r7"'c.

Thu result: abound that tho

luv pupfllitlull 0‘ injured 0011! (oublothnlly stroalnd)
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%-*2 Vibth; E£a1":anm.>1g§_.t_" g can mltiply-.1 and  tutu
abhor two nuutl in T88 4- salt £336) c<.".-acnnurati-on.

4.7. D§§-Q 881$.

Iron the pracnt smdy tho
!§@,g all: in maxim sate-can worn
2-umd  hi waxy sinnltivc to rtflriqttnttua tumnraturl
U‘ a-s"c ad man wq».-mum U1 -2n"'c and am»:
stazaqo. Similar B318 80:0 rcpottafl by Vlliflfll
authurn (krona and Mata 1979: rlltnhes 35 Q» 1971!
Cczvltt 35 _5_-L“ 1972: vmdnraut. and Btclwlaua 1912:

Jwfalaa 1; 35.. 111:;  mm ma 8018111 19-m
Bradshaw 95 g;..1a14: 1915: van an arms: md
1911; RI? 28 51.. 1916). man: men ltrzraqt
candid-ma (tutnqontlm am train) ¢ ovnathouqh largo:Hf   "11! "Q"
tilled still tho rcnnlada 0! tho 0011: my grow md
awn q. 15 ptwpll anvirmmmtal conditions
flaw.-arid (Mama. 1974) - kuiriqnratiua and fronting

pr-xhwnfl Hub!“-hll iniww w  ii
culls. who raulta indicated that 90% or more GI the
mrvivara were injured uepqdinq mm the  tcwenm

nun to auzezgiaz um» O‘ lublctkml swan um 3%;
1 1:011: at 1w zouperacaros Inn nub­
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lnthally injured um any worker! rnp<.:rtnd this
amen (Goatchar _Q§ 55., 1974: Llama. 1974; Bauchat,
1915: 1911: Ray 93 g_.. 1910: Vm dc arm: 95 $1..
1977) »

iiolatlvniy low
awn» uvu 10.9!-19apItqIIII&8 used mm; mu
rage of lav mnbara usually rucuvoznd from varimn
flush tubal and ahnllttamn aawlu. A at-n:l.1nr
was also mach in lliqhtly hiqhat mfiorl
usually  (1.oz1o‘) by mm and Linton (1910).
is sham by this study, low mficri at _Qg£1_q $&­
"s;-H flab hoaaqmatei ad slnllfllh humo­
qnnatlnworcrafineodtovuzylawafiaxlutthinilhcaizl
in {tuna and within 96  in the rniriqnratnd
atutaql. In thc can ut high nuubttl 0! Mg 3%
inc-uulctcd  in rcfrtqaratnd (3-69¢)
as well as  s@lll (-20°C) warn   2 10¢
cyclsa Ind 3 log aycloa rclpnctiwzynuithin 24 hours.
and  x1912) mm that in fish
max-.u 00113 U‘  WW W
aumua at zmpasrmm tram -s"c and -u°c. Poafi
puisuntaq was duo to tho  oi raw oyotal 11:6
flahcu. Tu date than in am  tatormttou an
thn  at !1__t_>__tl_._~; flood gslaczaiaq
1a5.,&I.gi3Q1bc+n:1nqp1ac8It‘l;tt1bBtOd
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consumption 02 trash  am shall 1111100.
Vaximu anthem (Bartlcy md slants 1971: '1'!-atom
ad  1972) imported that £oodpo1aa&ql
by tl1B%I%¢l:l.m of 10In\l$Qt! o£_ig ­
Qt in £92268. 81am tho gaantlwn in quicker
uuan. mes). the possibility Of multiplying in
lingo auburn Iain‘ lawutablc auwditiana 0I@~.::t ho
dtlnlnd.

an  thi Q0118 ~21
3%; in d1£&ant flab aubntratnn
at re fitiqeratad tgoraturrl. it wan {Quad that the
initial  in coll: nmnbon was hlqhct Q ta
iBimanan6£uthnrrcduot1.unwaa¢%a1auat11niur
uptufiilyl. ‘rhn.L<.~qteduat1¢ntt—20"’Co£thoptrn1al
tested under dififlrlnt substrates slwllled thtt tho
uf viable 0011: was thrun lug cyclil. It
Ia tmmd that viability oi  §
upco 40 days. But Mitchel 95 Q” (1911) twin that
an survival Q: din aolln in fish  nu
hangar at -1s"c. By uunq difitarnnt cworinlntal
and fliitorcnt rccavary mthodaluqy tho
iavutlqaton ubtained caning/an: result»
Vlndttimt ad Hicknlson (1912) ohnntiid I tifiuctl-in
U: 2 log; during the £1:-at two days at ditto:-eat ntol.-my
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‘%"“=I= <3°°' 70°. m°c) in ma; :11!-'1IIin ammmu
Qa Q.‘ (1974)¢ rmvrtnfl in sbsllp  an taitial
ought lncrealo tut uwflt 12 hours at all teaperatuat
ad than a qrafiuai. fiocltno. Julmsm and I.-istun (1973)

a alallficclinc in lmmverc at v1ab1nfi_g
after 2t.u5daya u:=u»:uquaz11°c
in dcpuratd uyltnrl.  and mach: (£73) absur­
wad the mltlplicatlan wt  enlll inoculated arti­
flcially in 1:1! aunhuu two’: in wan“ as 1o°c nné
shave. Jonas: 5 Q» (1973).   appannt.
chanqi vi vlnbla Illil Q8118 at
in naturally umtadnutad oyatir nbcllatack ttotd at4’"‘c. V

‘rho results ufi this present
Mandy  that naltiplo fruiting mt! thmllaq
has  datemlntnl afloat on jQb_1_:_.§._g;
wnovtahtlityno  20»6IYI&fi1n8<.>$fll8$
an-amdad mto 30 days. ‘rho survivinq 0011: an Ian:
thm fituam sturod calla.  -F0211 wurlmra (Bomgstrun
19-2&5: Hfliar mu Lavil 1918) :Qp_,ItGfi that multiple

tanning ma thawing nu Q nllmq eifcct to maro­
uxqanism. Hillard Q 93.. (1915) amuna that mar £31‘
tin ciao: at trcozinq and tlmvinq cwmlatnly nltdnatu
(i-YPb=>l-d bwi-111) 15¢ ...........£‘=“%"'-‘1-‘i E£§2.
( )¢ Illthlilhflythbtfllllliilufi
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fincslnqandthawinq axcinaqqrdnnnntntththcso
findings vi the above wrhun. 1-mow: thorn was
dttflotmoc on the survival 01 _\[;_t_;r___.1,g p_a__;_a___h_§_nma11t.l.%

in tho iwuoqmataa which qavo batter protection plat
tooollamdnupmoporusplfiltlc-Q auiartuillplnin
the nnehanlln at protection nnlrtud by aontuudn to than
acnlithb $32 . Raj and List.-In (1911)
¢olljI6’@l‘lflthlt'lihOP!0£&\i1¥li18fiGOfiJfl‘Df1IhpI9~
tutu mlcallo which act as a ttul culluld and Lntnrlhwd
with a rnti oi ezyntallifltlun at nntnt tron tho bllntctial
G011 md the dnnaturatian 0! baatarinl pcututn debt ha

pz-evnntnll. This typo of pntoutima uuuld dqmd was ta 1
larger aunt on the aoqza -of dmamrajum O‘ nah
ptutiin and  11:: ability co hold mum nu: ta
maintain the o.;u.tl.1.\.br.I.\m. ‘rho multiple lrocatnq lafl

thawing pnaaeo cu-anidorablo dung: to  flab flaunt
protcin. '1m¢nnybct0d\1c0tl'nwat0rb.tn1l1nqcIpld.ty
Ilflthntcbyubcttuctthnattocttvuols olprotnatlnq
tht lI1¢1':.:Otqall16lII it-an tracing damaqt.

'1“h:00 kinda vi 1:011! with 3:11:06

1fl!l@2 'f“= Bflflwflfi 1=bI\Ii-I0
...-£ flab and lhollflsha dead, iajunfl. and Inlnjutefl
culls. mo @011: which 1;-It that: ability ta m1&1y
in a nut.r1tL»-anally rich mdim such an Trlptlcalo my



1 '7 S1)

yeast extract agar. word cmniécrcd dead. Anzac the
survivnn at Ironing and thawing. injurcd 0011:
failalltoqronl or ietncolmiaaana sclectivtntdium
cf Tldesulplutc citrato bile salt-. agar. but usually
tom colonia an nmsoioctivo median, awch an mm­
caao soy natrwt agar with 3% alt. rhn
aonaiuctivo mflun as caaaidnrod an tbs repaired

injured cnlia.  wuhtl (RI! as Ll.» 191:: Ray
ma spunk 1972) a&icd the cihct. oi tho repair otitho
injured @0110 in dithtmt niléia and it! turblwnt iso­
latim in aaanolcctivo mdiua and acloctivu audits.

ror cm isolation ogfin unpaired Jjigig $
in this imnltiqatim the mathodaiaggy raaaded by
the 0.8.?-L».A¢ an toilownfii It an tend that tho
lawn: population at injutnd cclll (probably to be
N91-‘I-rid) #1 filéiq “H "I13-U-P1? M4
row: thnir madam papuliatim level within 12 helm!
of growth. wry mlnplndinq tho injured culls in Trflti-»
ma may Yeast attract. broth with 3% malt cmcmttatioa,
till injurnd Q0110 were zupaird with in 2 ta 3 haurl.
flmcral “thou (was 1911: Emwiilor _¢__=_ Q» 1916;
Gcitnbtt _0_§ Q,“ 19743 Gray 1977: Ray 514;” 1978)
obsntvd whiic studying than attic: at salt _ cmellntratim
mltharwaitoflthninjarodeqiil tlntthanolhich
flare aablctnuiiy injured an aasitiwn to high can

>-"‘~¢
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umanuaum. Bananas Of mu pauzmlay at “mania­
tr. the salt amemtratinn was and 3%.

‘Rho p!OOQt Itudy thfld that
tho injutal 00118-' oi gig cm
repair ad mluply it tho nnvu-mauatal oouditiann arc
tavourabln £0: growth. This finding in of public health
liqmlticaacn. Euzvival. 01  erqanimn Ln smtooda
any produco a public  hallrd 0 mitt: Ipiettlc
pa:-old  strange.
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tabla $4. Minot 6! organic mtrionia an flu 41011 repair
poetic attcrimllw.

O:-@1m Lltnoaaflaluu Vital: 1000
"‘am-.ua. 11111:. ' ““""'°"‘*""""'~ 155o6o12o1530601m

8.. typlnna-lb 4.63 4.71 4.86 4.92 4.69 4.78 4.78 4.85
8.. manta 4.54 4.60 4.66 4.70 4.50 4.54 4.59 4.47
s. 501101801] 4.49 4.51 4.61 4.10 4.61 4.18 4.91 4.91
a.  5.61 3.69 4.21 4.65 3.53 3.99 4.34 4.61
s. ..n.v..... 4.34 4.56 4.70 4.89 4.61 4.56 4..aa 4.99
8. oaturltilh 4.35 4.76 4.98 4.99 4.55 4.86 4.6‘! 4.69
3. inn 3.61 3.88 4.31 4.56 $.56 3.99 4.56 4.78
8. aowjwort $.56 3.89 4.34 4.76 $.45 3.97 4.55 4.89
6.. ..1n1p.n1 3.61 4.12 4.66 4.99 3.34 $.66 4.51 4.76
3. I01! 4.32 4.55 4.86 4.9‘ 4.21 4.57 4.88 4.90

' flcmtauoru givaatnlngalnhonand apnseoipoz-11.
¢0l\fi...r.
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Iouelooaidoo bun with 0.11  thanOrgan ha. coapoalail.
B0
8. Q“.
ts . hntdolboz-3

S . aonttonher-g
B . wolkn-dun
B . mtorltidia

8. HOIPOIBB0
8.708!

4.67 4.70
4.54 4.65
4.52 4.55
5.66 3.87
4.54 4.72
4.67 4.53
5.57 5.87
5.76 5.86
3.87 5.99
4.52 4.65

4.76

4.79

4.8?
4.1!
4.81

4.75

5.91

5.92

4.43
4.73

Juntleu in all. drama in dn.15 30 60 120 15 30* 60» 12
4.93 4.56 4.88 5.75 5.70
4.86 4.34 4.99 5.67 5.74
4.9! 4.55 4.86 5.65 5.35
4.21 55.75 3.12 4.69 4.95
4.94 4.87 5.5 5.45 5.54
4.87 4.55 4.89 5.54 5.47
4.52 3.99 4.54 4.67 4.89
4.12 3.94 4.34 4.6% 4.99
4.55 3.67 4.23 4.56 4.78
4.88 4.41 4.9 5.54 5.54

' Gaunt: an gins in lag sunburn and oapnaai pl!‘ :1.
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P19. 4. Effect of fiotrigeration and storage at 3°-6°C
101-‘ 31!1-%"'°%€llF! 2@21=,@s1Y\=,i;<1-1e=1 ­
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Fig. 5. Eftoct 05 frozen storage  -20°C to: 8g_§.gc§q1§Lanawpert .
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Fig. 6. Effect of frozen storaqc at -20°C for gqggnqllg
ari zona app .
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Fiq. 7. Effect of firozm storage at -20°C for -?ga_l:x\3one11§
<mf<<¢r1%'¢1d1-‘-! -W
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Fig. 8. C011 rqpair process of different lpccies of Sqlqnqllg
afltor freezing.
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Pig. 9. Death and call repair process in Tripticalo
say booth after treating at -20°C.
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P19. 10. Survival of y_;13;;:9_ pggqhggqqlggiwzq (ltrain No. 1902)
In variuos Einiiahes and shellfish homogenates in
refrigerated storago at 3°? 6°C.
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Fig. 11. Repair of ggprio pgrqhgmjolytiqu-Q cells (strain No 1962
NCIB) in difierent fiat-iah and shellfish homcgcnatea
after freezing at -20°C.
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Fig. 12. Rqpair at §1b:iQ;Q!r§hBQm0Iytiquqcel1I(No 246) in
different fish and ahnllfiah homgenataa after
freezing at -20°C.
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CHAPTER FIVE

5¢0¢ EFFEQT O3 1'57“-AT CH TAB; 3URVIVAL .2  '
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who survival of §,;°” m=In}_;g and

g___br_;g §% during hating, Ln relation to
thonatu:cott.hnhnntLnqnlnnt.mawan\|ou:'lundby out
by I011 authors (Hanna and Manna. 1963: Stand-an 1949:
Schmidt 1957; Iflqtli and Batu”, 1853! Bilttlaum 19533

Bran 93 3,5” 1960: Goopiort 9; 91.. 1970: 1972;
Bouchat lad H0tbb!..nqt@¢ 1976) . ‘rhino studios flirt

adnly as.-rice out by Inning vmm parulltflrl lwh is
Into: ccnccntratiun. soluble cazbohydzatno (mainly
mama); aaltl. tutu andproialzlnl in thomediuuvhlch
ptcmlct flu nictoorqmiau or hnlp than to develop
thttnll roalltanol. ilhlti £1952) found out t-hitm&M £Q%.Qm¢
resist-ant ta hut. in 1:111: 1 _% than in Ringers auiatian.
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g__t_ ,§_l_.. (19691 sham that aux Ihuy and rup­
tlaaao aay brwth(1*.sBJ ptntcctod P app tron
hoot. I-uodcakc an Baum (1966) rupenwd that thc
amount. at tat in nilk did not alhct thn survival at
gi dunnq hating. couceznl and clan-2
(19692 rnperud em: tho thltmfl. ritlstancn at §
incqqproducta mcnandbytheaddltianoioamm
alt (Had). rhoo£hcto£nam:nauohuaucroal.n
‘W Pfllfilfitfl In cmaldcrablly lavcrinq the main-men.
Gocptcrt g_§ 3;” (1970) rtpattd that tho boat. raaiatmcn
0£ wu meruueéauuuuauez activity attho

r
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beating mnotzum in rofiuoul. var.-tum wanna:-0 (Buucmt
1971: Hlmchat. ad Uorthinqtm 1976:  and flooflbum
1972; vanderant and lilflkilntll» 1972; vmdoraaat gg 5;”
1914) RI! Q Q.’ 1971) Slaunllq 1974: int: and Ingram
1962), tlpfirtnd the thermal smaitlvlty cl gggg gggy
whln heatcll in etch: labwntwy prlpared
-nan arm um»: toudprflductfl. _~;mgq
whun gram in higher euoaatzatim Q! #061!!! Qhl-flrifll
G! than: 7-57$ Ind ahflnfl H.950!’ manual stability
(£113 and flcrthzaqta 1976) - Hevovcr  g_g_t_§_­
iggi is omstdomod to bu acuitlva to thermal
ehanqu wt-an hated in dthnr labontcry nadiun. at
lhd-Q nubltrntnn (Bmchat 1973: Covert ad woadbum 1972!
vmorunt and uickolnm 1912) . their raceway altar
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flflflli aalanltla greatly Lntlndactd by thu lubltratll
nutrient! Ln rneavory India tvaniurnnt Q 5;,» 1914) .

It 1.0 I011 mun that bactitinl
aluuunazorouazaezodzyrnnzenaacunauut
maximum mu: Q 5.. 1910: trance. new
and scan. use: eoapmngg 53,-. 1910: -:-mu cg 5.. 1911)
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Gills at 40; 1°: . so an Iutvlval ac pazhoquu an
filnhnty pnoduaa 11.1.11 emu cmcom aineuthuc



organism: are the major cause at gaatronntarttit-.10.
In taunt. ycara the saatood:
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rwltarod men in three weeks. Warkinq cult-uraa were
transtarnud daily intn nutrient breath at pH 7.0 and
incubated at 37°c.
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this cxperimant: ware E..@4arck ax Co. dd B.D.H. pcpteno
Ttyptam and Yeast. extract wart obtaiacfl from Difeo.
The sugars used in this study warn para chcmicala
received free B...1.1-I. A11 than nutricnt-s were dissolved

in 0.1 M phosphate bulb: hawinq a pl-I 7,0. All the media
were atetiliuod: by autaclavinq at 15 lbs» tor 15 minuura.

b) » Fish and Qholliiah
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aalinc anci kept at zoom te@nwr0 till tho ineculatian
studicl were carriad ant.

The heating tempdrattirea

chosen for this study. flora 50%, 55°c and 68°C»
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mam amt  klpt Ln I water mun and q 0qu1l11­
bratd to dlfitetant uapanmra oz so°c. ss°c. and 60°c
for than Qorinanta. ‘Inc rnaung vuaol used in
than clpnrlnanta was La 500:1]. three necked vclnclalfl

was aqitatod fitly an at to have a unifiotn ttwot-‘~
aturctn ttntcataudiahyuainqnaanll nlchunlcal
stirs‘: pontttcuad through tho ant:-0 acct at the fluk­
Aqialathnitorwaamnnmiandflmmaqhaaceuldport

E3

to limiter tho tfifltamm during the eatpctlwta.
thild part was and for the mtroductim oi mat org:-v
nuns and for saqalinq  tho material tar tho ovalunu
don at oatvivlnq organism during tha courlo at tho
boating poroid.



Ti (7)­
'1'ha initial inocula lava]. 0!

3 sezatypno pm-aunt in tbs hating mantra an
clmltmoully cvaluatnfl by afidinq int oi anatrltaqad
eo11cto200m1a£taat:aud1aand1nhoun%tnsa£
tub w shall fishes and determined the all camta
for V~3l.'10\II sax-otypos at  and tiny ware Ln than
rags at 2.1110‘ to a.u1o'p¢ =1.

11-uriag hating period ans a1
at su@.'l.ol1nro~ni|Kd:mn andaddad to 9 ml at atnrilo
saline an n diluent at ream t%:.-ature. Sawla at
0.5 al at serially dilutnd aaqalea. were surfaced att­
cakd in dmlicitll m prqared pt%rad and autfiacl
driud Ttlptlaanc may yeast extract. agar (Yeast. extract
0.2510. 1'1» ntruaknd places ware incubated ¢e :rr°c
£0: 24 hmatl. In mutt 1:2.-lulu. streak plat!!! Iltl
nail!‘

h tho can at haauqnatll.
tho three hobo 14.9.8. tnehniquo wan cuployad to oaumirato
tho aurviven. m this pro-uuiit proaafiurnc mo
:1 nwlnl at npptaprtau dilu-flea unto iacnbatnd in
uuuzanc brath to: 6 so a naun at 37°c and aqua an
nlpeationwutrauatazrnd totuhaacuza1n.i.ng9m1
rnttathimata and aclenito brathn. This mticlnd anflia
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won  at :1°c ta: 24 mun. A l<I=P£=Il Q1 Iwh
breth were streaked nithtr in Brilliant Gan I9!-‘I’: W-'
Hoktocn must! mu ad mamas at :1°c :0: 24 mun.
1‘yp.1.¢al solutes are caaflrnnfl qualitatively as lg;
by unllq pelyvalcnt '0' anthota. the I-1.9.8. values were
calmlatafl an an man oz the vnflm Q! Pfiflfl-1"

fillutluu in U10 cartil­­
I; va1ual(t-.11: death rat: at n

organism at qlvun temperature. ulna taznnfi as daath
cnnntnnta:<i0c1.nal:oductJ.ant1ae)war0calculat0flu
tallans tan virtual bauoqnnata at £1011 and null
£10110.

The number at aurvlvqra are

plottld as ncnilflfl PIP!» an the lagrlthdc lain
aqaidlttllninntnutasuatimlincarscalcaadtlwbntt
atralqhtlinttlnlfitmll tbtmqhthtl. Thtflvalull 10
thn tin Ln dnuus remixed for this arcs to traverse
mu logritrnte cycle. It 16 aleo the than in minutes at
acmltmt teupcrnturimncnlnrytndoatroy 9030163
orqanlan present. Trials warn cmductafi for a period at
tint sufficient. 1.-.0:-eault in 5 log cycle drop in viable:

all-M Mm swratrpu M §.- ma’.  ­
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_§. _;___;IIb_g9a__. 9;. g_hg_n_gg_§_. §-_. woltnvrudea and Q. _I_I_a_¢L§9_§'__6_¢

can diphaaic "cu:-vc. 1.0. in the initia-.1 phase the
plutl shard rapid Geathl iellound by 1 piano in Uhch
daathjproeoofid at ch slaw taut. In Bch»typI¢ curve
at thn decimal redutlnn (B) va1uns~unrn obtained tram
thn_partlan at tho curves chafing slave: ratns. D»vn1uuu
aura calcuiatad by thn iollauinq oqnatiun rleammlndnd
by Ratianal annex! IIi~h8I¢G16C1OD Rnncamnh Laboratories

(Laboratory Annual tor toad cannon and Procouara, p.190.
1968) .

L‘ '"""ra';%='raa'w';"

Ihttt
L u death rate in numbers,
U I hating flan in d.nut0l¢
0 1- initial numeral oi organism
b I auto: at  @1110

whldm Iurvivd t1._ lb

g  QM 19%;‘
Thu extant at repair of injury

and laiciatim at growth attur heat. treated s$
dopmdo an 1-J1: iaolatlm and unumratim oi the midi;
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cwloyed . Iandolo and Ordal (1966). shard mat §__§ggg­
gig wag no 100$ talorant 1» sali tor isolating
tknn after bunt tmatmmt. M00001 and Ratto (1970);

praposnd a aanlnlnctivc Iatiehmlat mdll as ptolisnnry
rcnucttatlm. aonally this praaodurn shale alien tbs
tceovozy at antabolllaally Lnjutcd mun. which azur.
difhtmt physical strains. an unable to multiply in
I I010¢tl.v01y defiant! India md :m;|.|.1r0 nutrimt I@p1:­
unuuen. (seam and 81:01:00 1959).  hmnvu Gena
5 g_1_.¢ (1913). abound that thé phnaoalnan af mtaholicr
injury depend an the pretreated growth canditiaaa Ihcih
also has influcncc as the mam-ezy man.

‘I110 anumnratim at rupait of
injury after heatiaq at diticrant tnmperauroa -at 50°,
ss° and so°c tar age; minutes and nan» mum Q:
various scrocypoa at § Nflanisa which UIIO 100­
10126 £:cn'vn:.teua aafooda, warn used in this stuciy.
~;I¢-qan1=.:m at  ninth were in late namaczt-101
Phi-II ID!‘ 91% in Ttipticasn say broth and hazvuntld
by coatrilugatian. washed Ln stqrild saline water and
in startle sultan water.

A Imam cancmtrauoa cl all!
(18108 pa: ml) wort lnaeulabod in Tripticalo soy broth
$111-O6 1+-9 ii (A1133 1959) whclh
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HlaHPO‘ -7.0w:  --3.09:» B&Cl --0.53: Bi—1‘C1 -4.09:;
lflz-i0‘7B2O - o.zsqm Laxtroln -2.0;» pi]: litre at auc­
illod umtar-and flan zéaaaqanata and ahallflsh
genus. For the lone: cwramre at so°c. um
tak~m&th£el:flwhuat.1nju:ynhadywas Sflmlnutnl
md 2-»: higher wupemem.-a at 55° ad s0°c. 1s mm­
mu daratim nun null. rinatad aamlos an atudiod
for their all dnath . injury and rcpu: in Trlpflcalt
nay broth as wall as in their rcspocttvo heeuaqwtos
Of flab ii» E.e.E£1-.2 $1,191 M4 *é .* )
and =h¢11 £181» <mnm3&@2=nfl&r.1i-5&9
by ucnptiaally imiqhinq Itiwtliflflin 225 quot
tho reapocttvo hint“ and 10 ml 1:00 90 ml at
roapcctlvc liqtflfl broth. Tho Inrlally filllltlfi dttn
eve»: noecuary in phospmtc bath: and 0.5 nil. at aqlns
war: atrnulnd In xyluoa lyaian agar. and Xylmc Iayaian
namzyamzaa agar and incubated at a1°c tor 24 mus.

who central was pupa-all by

taking late mmnnttally gran culturn 0! 1___1;§
strains in triptic-an aq yaaat mtract broth: md
henohcaatnn and plated in xylosc Lysine near and in Xylo:-:0

Lysine Imounyeholats agar at mmlar intlrvall. ‘rho
p1ntucam\:oua:ctalwaa£tc:1.%um0I24nean
at 11° c.
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T110 strillnd all reaavory
stufi&uwnrcaa:r1ed§n ant wt» liflmmatnnof
incubatlm at teem twrataaro with an interval at 15
llhlilllh In this study» tiara]. injury and 219:1! by
gran:-h ptwtlaq coqcmdu mach 8813186 acids. vitamins
and nuclncnidcn llllll and cltbflhydratal IO!‘ Qvaluatnfi
diftormt aatatypol 0! . The preparation
at than India lchndulc is sham balms. In this auafly
it is stand to find out tin ability at lndilnldual
qrowthpmaaotlnq earmaunfil taaldthuelaaatcal

anabolic Lpjury of. @011: in theta: otqanig mdla.
In tht 30611106 hthth 0! :4-9,

a@1nmunt0d with the £01 lasing aupalttiana at nucleon

aides at bun (admins. quaninc and aacilfz. 10/9;/:1
Oach.) t vttan:-an ibifiil-fl; chalice. £0111»: ma. iaositel

nicdtlnic acid . pan ulna bonsai: acid. pyrlémcinm

paatatralnio acids. thialln ad vitamin B12 a 10/uq/ml
at nah) and aatneactdn (alanine. arqiaino. anputlc _
14:16 , egstinm qlntmnia acid, qlycinm hiatldinm ice­
lcueiao, lcuclnm nathluninm puny]. almium ptullnu
scrim, throminm tryptnphant. tyzoslam valtncc 100,119
per ml at @) .

£415.: schumlo to: the zoeavory

at boat. injured 0: stressed culls oi Balgolla.
1) 14-9 broth mime.
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2) e-1--9 bx.-ma with nuclcolidoa bun.

3)  broth Iith vitamins 6! anaem­
anu-Ean re uq/-u ouch.

4) #4-9 broth with all ‘lino said! oi
ammtrattm at 100 sq/an .

5) M-9 broth with ycast Imtt-aw! of
9.5%­

6) Tziptlaani say bmth (Misc)
7) Mun I-hart Intusim bratt­

§__,_g,_1 aasums.

its tabla 41  tho dntalla
oi tha Iurvival o£ nmtmn
Qilflififi buwcraturna. G: a glam oi tho rtt-‘tilts thn
Lass: aurvival in tn: liquid bretho at rnpueun soy
bzothndm if-9bt0ththm1nth8rO8p¢ct1\¢G~
ltll la ivifidnt. In this Quay. initially 1.-.n¢ hlct-23101
load as mm an we tanqn at 2.1 to 1.6110‘. at 50°:
hlltlnq ¢ Triptiam may broth abound rnductlon of chant
3 log cyclca whilo H-9 btath abound as rnhctim to 4
log qclufltiql. 13 um . titan the tcqaontazo was
lncruasod ta ss"'c and a0°c. an zoducetcn as e leg
cyclonta 1~.bo1'$!b:othanfl71<>qey¢J.aLna-9b:ath­
of rcductlans were noud in the
fliihzflt homoqmatu at fish md atmtlflahal also, but
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tho diffarcucn wan Q the higher survival (Figs 16 ab) .tarthilatullyuzhlbltnd
thaplanonmmofi rcduut1au%t£o:§. g
which “manna tho hiqhat maistuzm to boat at so°c
than at 55° and 60%. 21» zelultl indicatnd mere sur­
vival  ammq thl acrotypm in the variaua humo­
gmauatuqa. 15. 16 a 11). 1: has been and that tho
Iurvival at vcmius  strains warn act P1‘.'OPGl't16­
aaltethntiananacpttarthaacwotgpcm §.@gg.
5- s-u§»=-1. .§­

‘rho cttncta oi variant amino

add:  at a amcmtratton lcval of I00 nq pa:
n1 unto shun in tabla 42 and 43. Orcator ptotoctlm
was exhibited by the aflno acid!’ alumina. qlycint. lyalno
prelim: and auxin: at a tn@e:amr0a of 5;-3° and 60°C.
80 aimi. flcmt protoctim was notnd at 60°42. ‘rho l\‘l1~
phat anno acids ays&0 ad  should lass
prcudtim. arlacuhnzuaufia. Lttlaliwlyinazuuad
thi Imlitlvity ‘£6 hilt. 21:10 pmhctivc afloat 91 infil-u
v1¢ua1un1nca:::1dsuna%u~ndand£o\md1ttob01uact
that: um; at 'rr1pu.can lay yum.-. attract broth» At eo°c.
the pratbctim was loss in all pan mug: acids aoluttonl.
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‘Sh studying the constraint pup­
tldol which an ccnnmly used £0: aha bucterialoqical
midst!» ttuasobanrvedthatpmutoctiaa wunorcthan
tor pun amine acids. and in this stutiyitlblc 44). M.
55°C. ycalt attract (LS lcvol) qava non fpratoctlon than
thorrlpttcun. poptnnoamtriptnnc. B\*tat60°caJ.1
than pnptidaa ahand aasttivtty to hut.

‘rtm anal: protcia of fish and
shall fishes gave subataaeial ptwocum to hat at ll 55°
and ao°c (table 41). rm eemnteinl ptipntatlm oi
randy to IOIVO sea £0060 in Cafeteria and Restaurants
whats than pg-qpu-atims but tho pantbility of cuta­
mnatlm at than plthcqlnic: organism and and tor
shorter duratlcn at C  oi nun: 55° or
60°C.. abound the chines: at survival of the M
strain! (nqa. 15. 15. a 11). -mu: 18 a vaxy slmiflcmt
absczvattm that am uncle premium aoed protocticn
firm the lethal clients of thus: organisms­

Rwarfiino @111 wrbwrdrawl

(tabla 44) no slmifiianat protnctian was sum Qlthlr at
ss° or ao°c. any meson and Rhunolo ggvfl anal
pmucum Q: as°c. but at 6o°c Ltjlnctnaaqlthl
amsittvlty ta heat.
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‘rho tins to 1:111 in manta

oi variant organisms at a lava). at 10' pea: %n to
undoteetablc lea). in variant haoqmatfl at £1011 and
shell £11110: one prnsmtad in tabla 45. Tho hlqhcr
t~knt.moratutnthe1aaaor'l:hnt1nltok111\:l'|oarqa—

alum 0 under study... tbs 43 so vn1un(unut.u at unpas­
uro at 60°C: rtrnlitud ta ottoct 100% danttuettau) an
ll fiollmuz g. 1_ in fish 11001.0; crab muscle
and pram meals he|naquaatul505) 80: £0: othc: atraina
of  this ‘IPIIIIII ‘-1:106 trap 35 1:0 N. Tho
and points of survival-1:111 at all tho teat homema­
"I" “I W“ §.- ""1 "WP  Iw
varied QQQ

‘thermal death time (avnxaqo

L valunn) al various & aorotypaa m dlfifioreat
tirataas at aqueous: abound hiqhtt valull tar hono­
qmatnn than the liquid broth! oi Ttipticanc any breath.
aim :4-9 breath (tabla as md 47). At so°c can amzaqn
1» valuu of dlttea:-ant species at  in Trll-Pi’-1-¢a8O
say breath, main H-9 truth mqiabnrd valun kc: 61.6
to 86.4 ad aorzuspmdiag tumaqanatu sham! high“
values af 65.8 to 99.3. Simlarly the B valuna (tabla:
46  471 at highs: taperutsutcs shunt! ¢:o:ros@1nq
mun: valuu. than result: are cnwrcaaed as nan
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Inlunuatt-he thrcourtourcqanrinunta coaduatnd. ‘rho
ind-icatd that _‘_‘-j- ‘ was highly £0810­
zmeenmunounzapaeia ma:-a.
app. t-ht aim D valucl at 55° and 60°C were an or la:
the scan ad In sigziiieant. Myra: tesiltmm ma natd.

Tluao éata lndlcatnd that puttin­
abloarmaaoatoadl oflthotyposatadiodinthetorn
of hmqcaahos at 65°cand balding uvcry partials 0!
a0afi9@dsatth18t§erat=nt'0£ou.'at.101st15d.a8t0lrI­
duend the nmmm no m
lflul. Tb! sans daqroo at dustzuctlm was clan seldo­
vii slmlarly whit nmqmam wore ape at so°c ms
?5to80ni.natan£or_§- a<nd£orathe:tp0­
eta o£ £wmmuu.

"hut thfl 5a;gg11-a. orqnniill
ware suapcadcd in variaus h%a1::u of £1012 and shall­
flahon md in Ttlptleaa say  utter hunt trnntnlnt
tbs classical nutshell: injury runaway an abazvd
{tabla Q ad 69). sh afirwarlnq the hmqmatu nth:
heat troatnmt, at so°c ma bacterial 1-and ‘mm that
thc shall fish (pram ml club mat ) ticaabtt ladl­
Qatnll a higher survival than the flan %ina1:II- In
general 11:1»: ebncnndtnatall  at
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50°C 1101.604 highs:-' recevary of thnrnally stroasfi

_§g_q1_;_§ than in frrtptieaso soy broth ad :4-9

broth. In  -at but rcaiatmt organism
at  . a highs: par.-cmtaqa recovery than tho
that 0! tho 8a1mrz01§_;. organism was taund.

I-icatlnq at 55° and ao°c £0:
30 nl§a\atn8 and 1.5 nlnuhnn toapoctivcly revealed na almi­

tlcantrflea-*O!y huthinhmoqcnatnumdlnliquldbrotha
at rzzpuma lay broth ma M-9 bx.-omiabu so). ma
tn the hlqhnt tnworatum of hunting. tho tetal bact­
Otial laad cam: dam to tho sands at 160 at 55°C fill 01
m at eo°c. Individual Sirétypfl vntitd away 1»
thi initial emclntratims inoculated in thi baatlnq
nnaatrua. At the higher tcwaratun alto _§. g
showed highs: x-os1a@cc  uh: ether Icrotypu undid.
At hlqhcr tmoratuzu. thn rncavnry at gggg acro­
typtliltrilaascr Lnthtkwnnoqmatoa, hutmtlfn cm-­
'-’-I-'-ll-'Y¢ 5;.  in hiqhar awbczt ht
t-ht flab tmaagcnatd.

whim cultures gran in
variant homaqnatni um mum at m°, 55° and ao’c
the thozanlly injured calla actually rueevercd within
two hours. Tbopaothatd
hmaqcnatu during incubati.-ma for 130 mutton at tom
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tllqoxaulso, shoved the recovery of injured onus also
plated Q Xylolo lqllao I>cx@cho1ato scar (tabla 48
M 40). At 50°C. the death culls worn less whq cul­
puaa to thou of the ugh» tozmoraturoo 01 55° and
so°c:. All tho mm-. strand 001.10 Into xcpuno in
Triptlcuo soy broth and thou: rwpocttvo homoqmatol.

53!: Iii 8S>;zI.

‘tho roonltl oi tho present
st\|d1QthovaI:.lounb%qIllotIIptOlmt:l.n halt
iii protect the organism oi 335$ do various
aototypoo fitom hoot. Fish and shall am I-lmoqunaan
and Trlptlaaao say brofim qavb more protncrtlmn t-hm H-9

broth which La more chemically defined audio. lbw“,
th0p:otoot1=JnwasnoI.'oLntho8Cfl.lo11¢!$d.i.othlnI.n
tho liwld 3061.0-. Tho oarliar tqlottl ivldl IQII)
Iuqgolt that the total solid ocntato of honoqaatu
an higher thm in tho ehaatoally defined nulls ant that

0

may pa.-cue; thoonlll tmntnoheat ottoduoodwator
wuvuy (1,) m cm» (Colhoorn and Franc: was;
Hanson and Holman. 1963: 1-loot: Q5 5;“ 19711 Pierson

__I_t_ Q” 1971: hmdoka and Hmsaa 1966). Earlilr Soott

(1957) lhouod that the unto: activity (I ') qroator
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*han 0.99 in all midi; gave loos  éuriaq
lumunq. Gbflpfitrt Q5 _§_1_.. (1910). cmncludcd that um
cmdcalaatflndtmampnflnqmuinn \|nIasrc1.Q­
crtat thm the? unto: activity at tho tang: 0.75 Q 1.00.
&|0vor, tho mluatlaa at Manta Q5 5},» (19112, INQ­
qaatnd that tho commands giving the protuctivc affect:
tn thi mat amsitin pmtdn nalcculea in the culls
bocawl stablc to hcat. and hrthlur. thug haw! at-atcfl
that ml-ynl nultcnllcl an  by brat. Still
archer. Read 5 5.. (use). shunt! um». _§.g_Qw
32- EH22: §- £25» §;-1=.Q£¢=\¢.$.- mW
lmtvlvad during pastanriutlen when the -0011 enough­
rattan and ans" pit ml at tho mu.

0: the than tuporaturnn
studied. tin protcctim ms less at 60°C chm at tho
othnr mwanuna at 55“ ma 50%. It is @180 can that
a htqh ememuattm at flan unlela hflflllulnntm pm.-aural:
8a1z1r\§11a cull! film hilt...

It was tend that tho cubo­
txydtatfli alsm have littlt antral Q thll ralatlvn pim­
acung ctfloctn of the crqanilas (600p£ert. Q Q,“ 1919) .
an tho &t1ys1z QQ amoayamuu 1:. A u-pencnm or ss°c.
largo dififiarnneol in the pmutnctlva nthct at boat
an observant . Xyloan. flimmane and qluconu protnct
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"" 5' ""1="='¢'=- 52- @_21£1§.§_g&;- .-‘;-V £315»
§. md§.gg5 toaanucutcut.
Salmonella use mum atuhrly tha an an not
preafiflud 110:0. Cllhom and 31-3810!» (1966) aboorvd

similar p:0otnul:.lu\ by glucose for _ i and
, _£__;_g,o_;_9_I__acn;_;_g_. At a highs: t-warns:-e at
eo°c:. no pmtectlm was aband­

Anmq tho amino acid vpannutnra

ltlfll-Cl; Ifllphut wulnn acids lilithlmlni &d egsttao
shoved incmascd amsitivity to an ll 55° ad se°c.
Similarly. ccqfqz am! triptmb alno abound leaner pra­
uuztan tenant. Thiamyboduntosulprn-hydryl groups
which might. IPL118 3-Sun bad: in ptotninl Brim: non
amsitivc to heat. floats gg Q” (1971). also that
cud-n, qrntain. qlutatlltunl and sodium citratt lncrlllild
1:110: aasiuvwty ta hunt for 34;. gg Thu; tux-that
uplunua mt era Qefiium cltratn any pull ca” and nu“
Loan out oi the calls and chubby menace thn sensitiv­
ity to hat... strain ad Shun (1959). tepattaull that
an” lass dncrtascd thnrml death nu and em: ¢h0la­
tinqfiacmpcmd) aqua: cthylino diamlao htraneutic acid
fil10hb¢llfiICa:+al\dEQa* isms smnanduwunmu
dath ram.

Individual amino acids, alaalam

aapat-.1: acid. qlutantc acid. qlyeinm flydrcty prfllll-III.
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lylimm proltao ad 002130 shard butts: protecting
olfinct than thu ethos mm acids. ac lawn: teqontua
at so"c:, um: .11 Quinn acid! pmu-Qua mu gig
ezqmasan. mam 5 Q“ (1911). mpnnod um: prawn
had l1ttl¢ otfoct althmqh pnptldd mfi aatnao acids
plug anbsitllmial tall 1.. ptatlictlcn. Earlicr in 1964»
Gerhardt and Judqo gave an oxplan-attoa that the bacterial
all all act. an hotmparun nalueular cloves to encludn
nncrmoloculcs. Enlnon ptotatlll are meta mloaulos
and ulnhlc to puma-no thn an heat. aanuvgfiieu
in thl all wall; tht bantnrial coll bocmlil inamaltiw
tfi hilt.

The atfeet of than ml! h@­
amatnrn in nun»; mam altotypol of ;
I81!‘ Ifllllid Ln dlfifinrclt honoqiuatcl of fish md shill
flshll. Ihl tl%a1 duath stndiil ihullfi that by
iaetuuinq up tuqacramrc 2:-an so°c to ss°. tho dnuth
rats uaniacrouodovnthaughuntlantalaauulnss.
In fact tho um pmu survival-kill at all an an
tmqozamta £o:ublarqan1amt.est.odw0:0cml.tdor­
ably less thm tar the echo: £006.: studied Chllqllatt-1
Q55;-w 1961). It mat. bu rnnfiorad hora that than
data thdicatu that hilt porilhablc toads at thl typos
shadlndhozbinuufiaraatlnenaqanauinalatataoflat
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temozatuzc at 65%.‘: tor at least 10 nl_.nut:-us, tocazdnd
ahfiucttm fi&108 P“fl@ unman­
nctablo Laval. who lunar tags:-amt; at 60°C to:
20 miautot refined lafioly the aim bummrial nficrs tolovel­

It is observes! from tho awaits

Obtlinnd with but assistant _§¢ 9 that a
largo ditficrmm in tbs boat ruistanoo was nut. taunt}.
$.  77.98 (Salaam Suntan and Calualck.
1948: c__3,=_ 5,1,... 1954: Anqalotti. Q 5-. 1959:
mqulnm-.1 25 21..-. 1961) is maopumalxy tolerant to heat
Ttarcaultao£t.h1sstuc1yar9a9tnfi1av1awo£tln
Oitlilt work abmnm» ‘EDDY fiainfi qteattt resist-lnet in

tho mustard and mum Z 1; k1nq.1  "moi: cm mm
.'l.aa:ata:flmdLach1chIl;lak1aq nu-¢1a.o=ma1.s
tnspocttnly. Ia this owhnt it is 1%!-mat ta auto
than organism ultra ariqinally laolatad Iran eqq pra­
ducts: aharnften 11-. is niaaumalu ta aim: no awn
qroatlr zeaintlnflc to hat, while or§Lm ta this
lflldy warn;-T. Lsollbtl % flsknzy predicti­

‘thin otblr serotypca 0! éilamanella

amqaailm an tho least. ham: matltancc studied and

yfilldcd mu cw valull in uupmq wit-'.ht-‘hose qanerally
rncamiuod ta:  £5-‘ialmpy Q3 Q“ 1948: Anollis
Q; 55.. 1954: Gnbaumo Q 3;“ 1954) .

i_$
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In that azporimnntl tho U!!!‘­
nnl death tint vaxid Em: tho mm pure culturc. batman
atculuaromnipulatlnn. ttanybnduotothoaunhot
Q: variables which cannot ho amualgid such u mun
nuxfitrs 02 viable calls talnm fiat the Laacnlltlm and
the gravth amdltl.-ans md thnir ditfiaxcat growth phaaa.
Sllllar vattatlma at thcrml dtath than at pun culture
VII-‘il rvwrtnd by OJ-an gt 5;,» (1952). ea J31. fig and by
Monti Q5 Q,“ (1911). ma _§_. £1. $0 la: an possible
tho “pennants an eunductci with var.-lawn mutt:
alimnly flth aiaqlc mlturn. float! Q, 5;» (1911)
:amidndandahu\ndthatthc1:=vaJ.u0o cmhosatlh
factutily eaqntd llutvlval) in diitarint Q81; at a
qlvm mpramm at 50°. ss° and eo°c 100:0 “aqua
humus: little verb was carried ant m the survival
Q1 vgziuua agzotypaa at  Lsalatd iron Ilatinb
salads. run roqultd tnworwmtos at most at tin
1-only to an-vs aatoodsan nuntmtnofi Ln ad-vanes tat
attnzlnq in vazicaa notrapolitna city hatch and
ratmnntn. an-owes. tbs aurvinl 6.11:0;-anon are
more at that tun and towetatnrn c@i.nati.<:nI- the

D60 valid (tabla 41) aqhania the relative chart
period ottiantronthatulthowhulotrcatanmt
tequlz-odto1d.11!0% o£th0n:l.ctuhl.a1pqn1afi.m and
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11-ho valnus urn indwnndant of thfl initial in-ad  thn
organisms (Ymlmd ma  19538 P1510; and EIIOQ
1954: same» Anqlllntti _c_§ Q,” 1961). Although can
widnnnol a1::'i*\u.zn mu inmrmnn. (Rood 2; 5.. 1951;
E1-bisi and man 1956 1. an a gram flexibility 1»
lvailabln inc interpreting hunt. rlrsiat-ancu data than by
death tin!  clean. Ea:-liar reports
oi Biqolml md  (1980) ronnminod that heat ruistaneo
at arqanism was indnpunsiant at the initial.  ­
Tho C values to: different waponaiml were not 10.
mloss tho initial 1-l:6mI1o1’n',i;- lcvnlswnwc idcntical.
studying  D vain“. it is pmibln tn éctnrdnn till
huatmsiatancuotan nrgmismaénahadiroctcmr
arisen poalibli nausea data in whnin variflua aanunts at
inwla at   used tor the smdy. In
erdc: to avaid the  on inoculun aim. Hints:
it Q10: (1951); md Onbntnc Q QL» (1954) iollullfl noizhorls
in flhich thl thnrnnl rInist% ell: ho determined in
qivm snbstrnt-cl mdnt various cmditima at zdetnhinl
load. This tact is non iwwtmt partiunlarli; in a
many at this type pmasantd tan. Item the practinal
acme paint. it is iqoaaiblo to manual the but swish­
nmo£ a¢ewm8mpupud£mamdMaw
and-or all luvnil at nicnrehiai lend. Hmnvan tbs calml­
amdusmlamcanbousedtoprdiatnhctnnrmlraaisianoo.
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on the umaa mums: ot axporiamta. it is
paniblo ta gin 1: valuoa ta: may bacurial ceaccnt.r­
atluaa which an attalnalblc saaiaoda .­

2110 C65 vnlucl 0! ethos:
Q strains tepertld hora arc in aqronnmt with
~.-was mparua by em qua: wqtluro (magi; 5;»
1951: osnoma gggu 1954 ma 811111: 55 5.5.. 1954)
adthox-alucaaroofthooréarctl-5. Butthuo
values warn caasldorahly loan than tho vallil at _§._
. ‘rho uuztuzdod tin: at 10 nlauta will 1:111
tbc arqanism to an wndetnctablc level uni ttnl boccun
advaatagaous also. ‘rho ttlulti 106-lentil hurl that
pcriahablc floods 111:0 marina satoada at tho qpo employ­
ad in this study mm. at ss°c tor loos than 12 ntnutnl
safinly teducod g organism ta an
lavol.

It was intenttnq to auto that
g. gggg menu  hnat reaiatnaoo La
pzavnandcrabkxanqonatoaandtrziswaaisulatcfltluu
flslfial and pram shall waatla. This would ht ill!
tn apuculato bneannl this ccliataacn ambled 1:210 £­
ntraln to autvivn chm proccllinq trontnnnt.
Thtl aspect of ca:-rolatica bosom resistance to nutm­
nnatal emdltiml and iruqueacy oi iaolatlm has bull:
augqaatd Oi‘-nkltl. and AIEOI6 1911) . Outtnril. and
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G1-more raporced aiaulu: behaviour to: §_. gggggngg
held in clthtr Ln Wlpuaa nay broth or Oqq whit:
emtainiaq amiifi chloride print tn huatlnq. Laga.»

gg Q“ (1912) nporua em: cmaeulitant q:#th by an
Mcteflwa Q nllk was Lnfiltlwnd by thn heat roalatanco
‘Ii =“>‘.££_¢_.Q.2­

‘rho rwovczy at heat treatnd
iii}; crqanilfl dapqaded upa: the lsolatim 0! thn
amrnnratlm 0! thi mdla @1.0g0é. M08201]. mt! Ratta
(1970) ¢ auqyattd it! nan to: chi rcsuseltttlm in am­
alecttvo radium or satin!-Illnt broth. This procli­
urn ahuuld allaw the rocavory 01 antabollically injured
ctlls (sunk: ad stokes. 1959) i which nae: a
vapicq at physical stratum urn manly to mltlply
on a single doflnofl media or ssoloctlvn media and ruqluro

rich auttlctt to bl nwplttlll £0! tho Input: 0! tht
1318806 0011!. Thi Ittabaillc injury Qlill  upm
the protroatnnnt growth au:<i$.1:.tcaa(Gann Q_§_ g1_¢,;33­

Thi hint treatcd _B
calla nun studied for thclr coll rapalr by lnaubatlaq
<Il thl rnapecttvo hanoqflatgs ‘md Ttiiiticast any broth
and 2+-9 broth. It was ebiorvod that metabolically
injures 00110 abound qrallth. it canparinq the liquid
broth at rzlptleasc nay and M-9 broth, the Iona: yloldad



23.5.

highs:  of injured calla. This result Ls in
aqranmt nth the findings at Gonna 5 g_1_.. (1973) .
TM: suggest. that the lava: recovery my be mo to
tho unavailability at this npoclal. nutrient! nah as
cllno acids. malcostdas ad ¢=arb¢!'mirat.ns .

punhd in various hmnqmnuns of fish and ahnllfilshna,
tlaeinitlal qroltlahwaa upto 15n1:mtll imflinfifl
minutes the repair was rapid and beech lgcffoctiwde
ta the salautlvo mmbicau such as doaaycholatt.
rm rate oi injury oi 0011.: and death 1:111 dopnad upon

tbs temorazural to liwvhlch it ma, Quad. At. 50°C
tr»: rah: of death at ggggg son.-atypoa audlcd ahead
about 2 log cycles rducttm. At ss°c  s0°c. um r
moductims warn very 2:191: am no s lag qaefiapeuwzy.
Thy injured surviving @115 started qrmfie up attcr
one heat. A o1m:l.1a: abserwratiun was flaund in Trlpttcaao

any m-an . ‘tho raw» tun;-cratnrl oi 60°c should
cmaldcrablo ptromugin at daath md the majority of
culls could nut memo: 1:: a naaiuhibitory aufiia
(Holman 1943: Allmud md Rusanll. 1966: Harriet and

Ruflllll. 1966 ma msllll and Hlttiim 1968} .

‘rho ofiuzt. at thazaal. injury

ropnlrbythagravtzhpromotmqcmpomadasuehasanlno
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ands. vzu-mu. auclmtiéos ma azmnynauqinau
aowuvnda alum would not gnu the
p:Qc:hooat£o:thnan11:epa1r.A11thnl0Lncan­
bhattun in M-9 brath maahad slant the sumo artist
ml in rripueanc lay broth  rapntr.

Thlll £:l.n&qs auhtmtiatl
thc afiezcnau oi Allwaufi and imast-11 (ass). I-lattice

and aaaau £1966). and Gama: _g__+,g._.. (1913). who

hadxoperudtintthnaddttim nfiyoastaxtraczv
20 amino acids; caamhno acids. vitamins and nualoanidcl

U111 twat: the stihlnthally hnatld mills of Qélilcwm
and gig. i-hkarjao and azaucamrja (1910).
hadnlaoiandmtncrealliaocmtlinnutricnt agar
during ineubnttan in phoaphatt bath» at huat. trtatnd
5,. fig, emu» and sum (mes: 1911) nctnnniwnly
Iwdiofi the tnamlbqr at lathally injured 0111:/at
§_. gig; by rauiatian. ‘fhty cmclufied that tho injury
phnnclnnnen is duo tn llnlneular hat hitting during
huatlaq which injures the poxipcral all mantras.
Hha than all: (injhtid) warn mbjoctad ta tho
cowl»:   znquizn the synthesis at daug­
ribmuclnslc mid: (i»fiN¢ and resulted in m:LnLan1

nncmun r0cc*~'¢t1v. vloadeock aad 9:199 (1913) and 1

Sndjvick m6 urinal! (1972). abound the prunes at
single and double strand and bxaalm in the  maln­
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W10 at g. E5. stint hoat troatmmt ad tho 201%
grow showed the rentltutlm at than organisms daring
.i.n%t.tan in phosphate butter.

Idol: ad 0:601 (1966)­
ahauud that boating of £5 ta 55° <2
stopped till loakngo at Lnttaccllnlar eunatltuati and
qt ; mqmr a-puamro at so°c. tho um eollulu
leakage and 1000 at viability at nicrourqanlam were
mm. '1‘h¢y£utthl:ropor1:dthatthoprosenou0£euc—
gun gain 0% protoctlcn against Qht thtnlnlly induald
death but sum-we tuna to, prawn: tho lcakaqn at eo°c.

ovnnuwaqncnaalz mun:-mnaamqnapp¢a=¢a=9B¢
rclhntd . rho groatcr reciucttm oi _;j3g.;_=g;¢_1;§ survi­

val at 609C any bu  in the Ltqht ofribowc
tact! that tntraotllular prdbtns of the @011: caaqulatc
and 11511106 with BIA 111:0 materials and tlms

firthnr prcvmtl lcakaqo. as this txeraturo. than
llnaelo protons at fish and ahnllflshns cald allfl
ruducn thn ptatntn aonqulattm ;~-; so that increased
laxaqo cnuld tnsult. an 50°C. aha partial ptotcctlcm
against lcalaqu as attozdnd by tho mach protein.
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(tho It-rain at 395;; Lag

_;_hag_ng,a_;yg._g_q£¢:thtant.u6yvnattasamnaathlaa0
Ln thn nccttau 6.4. m the  at treating.
Pam alfllbl fibre groin in Tripticaso say broth with
of 1% aadium chlorida (pti 1.0) at roam tir­
aharotunlltoiihunzs. rhemllswurchnzvaatodmd
rabid in statue 1% sodium‘ fihlorida soiutlfi and lus­
pqdaé in aturilc 1% sodium chloride salutlm.

‘rho affect. at gggg gag;
glgggg on the thermal stability  varium encum­
rationa 02 scauum  in Tripticast soy bratb and
in various lumagmates at flan  shc1.=. fiahns. various
amino acids mixtzurcl. yeast attract. vita.-ains ad nucleo­
sidos in phosphatase buiiicrs at taemoraturea at 50°C and
55°C ware carricd art.

kinatiaq alum such as Trip­
deaan say broth apri 7.2» omtalninq various salt caacaa-»
tzattma at sadism ehlertdc (_D,5%¢ 3%. and 7.5%): Blah
ad shcllflahna timatos having tn: ab0~o salt
emumt:.::at.1.<ma¢  'r1.t.am1.aa» PODQQQI and
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olanlhcru with above salt cancmtratima an
stnrlliand and us-ed. £01‘ this study.

P;!.§€££IQ.§$.#.Q...21  r.ss§.§.ms­

rarthuligfittraatrannt» the
“W111 lama ~11" M ¢=<==<=¢m=ra=1w=
used in the boating mnnsttua at the raga of 1.01108
parqranarnlmaprdotarminoi. tiaatlnqmialttuawcn
hapt in a. water bath at ditficrcnt tcmoraturaa at 50°C
md 55°C. ifhcn tho rcqulxbd tgoramro was attainflfip
5 ll at waehad yibrio _g_\_p_Q ails were
to -1.; 200 all or gram of huatdi must-.rua and £rn%t1y
uqltatnfl as as to aakao the tarzporatuxt unltotn. At.
regular intervals of 15 tflnutus. an ml Qt arm an tha
can any at oamplc an  aseoptlcally and anti.­
nny dilutnd with 0.114 xzavo‘ (7.2) caatainlnq 3% mm
‘ma assay indium asafi in tho  ms tripticwn
soy izflb agar  3% aadium chloride. Sortally
duucna 8a@l08 at 0.5 an was  stfiabld in 2.5
ago: containing 3% in cl. Tia szraiund plata war: tn­
cubatod at room terqnraturc (303-_ 2°C) far 18 tn 24 hairs

In the aaac at hmagllnntu at
fish and shalltishaa three tube MPH method ms used tor
onmratim at £~11t‘V1vGtI¢ In this case prc-cnziehmnt
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proccdurm one ml of apprapriate sazmlo wan added to
Tripticasa any broth and kept for 12 hours at roam
tewerature and than transferred one n1 portlm to 9 ml
‘1‘r1pt1caso soy bcath. .‘1'h:l.s qnrichmnt was incubated
at room toweratzura. Further, a loopfiul of each breath

\
I

was streaked Ln Thiasulphatc citrate bilc salt agar.

5 4 2 Enumaratian of thorn]. death timagi ' J;‘_'?_ij;::.t"'---- ;-:_;:.:»:: ; 1;’ ___::;‘;";fi'-:; ~¢-n-i1--‘=:---- - -*-~ '#&~i

@2159 _L12;v§.lsm> ­

The death rat: at Vibrig ga_:;§_‘ 0 - Olcarqanismn. at t%:at:urea at 56 C and :5
was: studied in the abavo liquid broth and in ditfercat
hamoqnilnates cf fish and ahollfliahco. Thu number of

heat surviving vtablc coll: (109 10) warn plotted in
semilaq graph an the logritrunic seals with time in
minutos at 50°C and 55°C.  réductim tiara of
1:50 and D55 (that in minutes roquirod to dcntroy 90%
at the viablu calla at  are
£1-on the graph. Tho values represented IIIJO tho mun
values at than 0: mm indopcndant trials.

5-4-=-??v:§Yl£!e§1;9.1;Ll¢£_&=11a=;¥..-@¢___22:!.£_= *1"mi" ­
‘Preliminary cmcrtmnntn ax

the recovezy oi strosaod calls at 1. g ahaflwlltimlfl
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nhaund no appreciable ditfiorcnoo banana nutrient aqu­
Ilth 3% IIQCI ad. Trlptlcalc any agar cmtalninq 3% lad­
lumwlortdn. $o£arthntota1 rlawozy atlnjutnd
Q0111. ‘IIIQMQAIQ say agar with 3% sodium chloride was

tiled in this study.
wlalhnfl calla an rcnuapcndud

~\

£a3i6lIa¢1aad Snliaouulatndinphncphatn bath:
(pfl 7.0) containing 3% In cl. 1' s broth. haaognnatoa
at flab and shall. {talus an finlcribd in tho coctim
5-2.1. oi mthds and tutorials and antaenclds mnéia.
an-. the dance auponura ac s0°c ad ss°c em 00110
at ccncntratlm :2 1.0110‘ pl! =1/qn wan Lmnmlatod
ad heated tor J0 arlmltcl. filth lroqunnt aqitattan.
M‘. the termination at hcatlnq pried» ample: of 1 :1
IIII imudlntnly withdrawn and axially dlluimd ad
attiahld in ptnpuuzbd Trlptieaai lay aqua‘ Ilth 3% flaC.'L
and in Thlosulphnt-0 cltrata M10 salt! agar tar the
“Wm ¢¢!1..b£4.2m$.;.I-.21.2.§-.1_2!.- Twnlewk Q1
rztpttcaln Buy agar ad 263$ an incubated in chali­
car.osat.:oaaca:|pc:at.urotat24l1au:sor4BhuurIutho
can may DI baton Gmllltinq. Whoa Qtlbfilifi I-Dh1b.‘l.tfl'

lilac N85 0006., tho tnjurad culls cuuld act. ha mauv­
crod. who Mttozmm oi um raceway batman 2:-an and
18$ indie-stun the injury lava].­
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Thirclnltl otthostudyottha

auzvival at y_.g._ng9_  attains in vari­
ous  annstrua ccntainini dififiorunt amcuatratlanw
at sedan cl\1%o:1do aim. medium and blah) are givnn in

tablli 49 and 50. A mlativdy i*.1qh lncculua at
0011: ¢:  (mos pt: =1 nu: gnu)
III midi Ill! at m eenpatinq thfi diifiormt
brathl and atca oi fish and ahnlliiahcn (v-1.60
supra) the lattnr gave qre ate: prwtnetim thm tho
lunar.  of fish and ahnllflshoc with
Lncxlashq amcmtraflms at Nam aim}. ticmtly inatt­
uod the a\u:v.i.v Lag nflszsbltl at g_;_b_z_1._g
The calla mu rapidly ddcruaainq at ss°c. am to ma
hmhwr tiwlrazuza. rm data pa-eanud hormdth iam­
attains and tnd we typo strains (tabla 49) abound
thnlounzcmmcavinnhnatmqproanoda. rsbmth.
chemically dofland  sluts. pnptcn and try}:­
tnnc mqisturd lessor survival than thl hcaagnnatsnl.
A wry shaxp dzq was nfltlfl in thu lawn: cmonntratiau
of aodim  (0.5%; in broth! and lit“
out thus: eaworiamts. tr s broth heated at
59°C shard a htghcr survival in 3% and 7-5% sodium
ehlorido cmcmtratimn.
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On euwarmq the increasing
salt ummntratlaa at 3%  7.5%. the  oi survival
n£_fl3§g waadshaneldlnqrcator pm­
pazuma in cm n%am than in ma nqum balm.-am.
Ghnnlcally addld slime acids. wit-mflna ad nucloosidoa

Qt bans in  bath: at pfl 7.0 did not cahmca
tho survival as in thb hcmoqnaatna. A “Mia: pattern
at result-J was %a1nd um  and triptcno. Tint
data at thll prism: 3.n*-matiqatien lndicatd that 3% lafl
7.5% hallo  raaiatansn to the at:-and eunditima
and lnhmeo the Ifltvivll at culls at 50° and 55°C.

Imzinat rchctian tin: D valucs
mm ealculntnd item tho thnzml survivors curvnn. Th!

did not shell: props: smooth 81096 md it was
ottaa diplaaic md at 1:-mqular fits. 1:: value calmhtlu
worn tales:  the Lnacttvaticn auzvos which had tho
gzoatnlt alopll and tranclnciod at laast 5 log roduetlaaa
at the viahlo mils <1!  g% attain!­
At 55% . em 1.,  values warn toducld and tht all:
tdéowded lcssat valun at hunt iurvival Wmthuuqh mutt
aedtum chloride was added. "2110 was true tor all tun

taut: aarrai whore 1a the pommtaqn of sodium chlerléu
was Lncraasod (7,553. The D 55°C values are givm in
tabla 53. ‘mo u values an pwmomccd shun calls
at ggbrga  are heated in hanoqmaza at



ii O

fish and shall ziishal. £11}! dcfincd mifili 02
antioacidu L! vitamins, nuallnsiaelol‘ balms, plptvmn

Ind tzyptmn havt lesser valflil 1:-hm thi T53 ad

ti?! h%gIaataI.­
The affect <9! inflating the

Lnjurad calls firing hating at 50°C and 55%: are
sham in tabla 54.  at 56% and 55°¢ £0: tn
aim-ntna in  wbltratnl. swab an 12; brati».
hcaapnatos at fish and shollfitlhno w 1n ehcnlcally
cmmumdefi mum acids. vitamins. plptano and
broth: indicator! ditflrcat nus at injury. At 50° 6%

;; in 1'8 brath the percent-.aq0 ofi injury as nazcin
lesser ccncentraticna at salt (0.5%). rho can trad
was also can in all the media when tho salt
tiuas wore lass (0.5%). with increasefi salt aanamtraa­
tuna. tho injury has loss with  and 1.5% fer the
==='@1==== *1 m=._s.e  iwlvdino firm
attain 0! B613 1902 and 3525‘

Heat injured calla in plied
in Triptlcaao any 1 broth Itth 3% 906-tun chloridn
uncovered 811*-.h.Ln up to 1:11:00 hours (tabla 55) . Slaw

recmoty within 30 ntnuta was mawed by dltfiaront alt
auneqntratlcnn oi  lay broth.  thly

recovered fully “Q4; 30 minutes to 90 ninfitas. Q:
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V.-fit; /Z/\'J TL _

Q amazing growth. tho rqaovory in hint» ad
Tripttcaa bx.-nth. an alalflcunt iaanao have can
IVIB attnr adding 7.5% sedan chlas.-160.

Q; 6: ;.l1I$(IU8B§Q.

float rnalatmel at both iso­
latnd attains  typo strain: at j_(;g% ;
3% increased uhca salt emwtratlaa nu inexcusa­
This obaaxvattcns an in  with the findings
of Muahat and ietthiaqtm (1916)-» In qnnnral tho
.‘!.&£.1_2  Qrqmiml hm mm Mat "B­
s1flwmutm¢humtmgmaamha
gi;_ and Clanttgg 1. by thltnal
heat. than wq-miss: were  in either
1abarat.orynnd1aeri.nhema%una£fl.nhanflch:'1Q
abaemuu (blmchat 1913: Covert and ueoamm 1912:

Yafltrllnt and Bielnllam 1972) I 38%» thill amiss
an rezmlcttatn at-be: thruul assault. by the influlaoo
at an threat. chanted. nabatrataa and rich nutrients
paw 1606. in the raeovary media (Vaiadcrnmt at al »
1974: Cmott am 1972:  and Harries
1967: ibtlchlt mil iintthlnqtm 1976) Bfidlllltv Plttlfi
anti 1511011008 19763 fifillp Huucbat and Jfifl 1977)»

This is also in agroenent m the  m tin
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influmco at toaporamro m tho growth at _‘iQ,_brl.0 gg,_§_a_­

; and en the nutrient supply in the qtowth
India an aha survival. oi than orqantaus during mating
(Mam g_t__ 5;-¢ 1970! Kite at cl" 19738 mt: ad
Ingram 1962: Ray 35 3;" 1911: atnnaky 1974: Buuchat
ad Hathtuqtnn 1976)­

In this invatlqatlfln tho
isalathd ml tan» "=01-M #1 .t-..h.£!-.2
survived la 3% and 7.5% out canantratlcnl in vatiaua

@:I.a. w ospoaially in substrates of flan and ahrlwu
Thane aubstpatu intluaea tho prctnction at than cull!
during hnatinq to so°c ma 55%. Gwioullju ___vLg;_g
is 'nabapn:l.J.1.tc and it ro=fli.:oa salt
£0: their  i tin salt prmatat than during
heating. Christian md mm» (£974) alas aotad that
the salt conecntrattoru and tmnraturca atfluctadthn
:at:c0tqrau~cho¢1I_g;_gspp. Inthozml survival
studies, the calls of tho lath mcpmlntial qrarth watt
user! as aaspcnliaas. In roam: yuan. dittenat rtaareh
rather» umsaoll and tartan 1967: Covort and Bentham
1972: muchat and hlorthtngtczn 1916) amt?-ind tho ctfoet

at lunar temperatures an tm survival ot @313 £5:
aMwn£mumasmwma&mm
sutvhai an these at higher tnmuxnturui at 50° and‘
;ss°c 1» \.»~ anon: broth: ma flllbfitl-‘fitll with dlfihrnnt
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salt cmccnttattma.  thnrmal. rusistmct val
fund vmm a mmltlinl amtaiainq highs: putamtaqo at
ulu (nu cl) was usaa. Thain an manna cm: cm
addition at sodium chlartda to  haatlnq amatrun
had 0 protective afloat aqntnut dastructlcn. Calhoun
and rrallcr (1966) abused similar bchaviuur fa: g. 501;.
that  was tnportod tar mils haatnd
in mndta amaze in into: act1v.tty(a‘) was romldafl by
Qmttalld  at aflflium chlctidn (Bnuchat ad
iwI.'th.‘l.nqt¢| 1976) L. Thu pratniathrc ctfoct at aadium

ahlcrién in hnatinq nuéia against dcattuci-.101 of alani­
tla   also ape:-bud (Baird-Parka: at :1”
1910) .­

iiciiltalml to hlit st’-till
of  is dqndnt. m thn chlM.ca1 ah up
eithncail asunllutknplmteloqicalnamnofitlu
hunting Qav1t%t. Scvcral. lnvoltiqatcrn (filuchat
mil Hcrthtaqtm 1976» Baird--Ptthlr at &ln19?D¢ cialhmn
aad Frasier 1966, Christian and Hahn 1974) abound ao­

mlatlm big-an cellular mm-um ccqaaittm ma
ma: rnzataaeo. who ahuaqoo at tatty acid! eantmt
in mo eollular ceqmcntn Mn nnrlnad Lnflucaczden tho
mt nluwlm #1   ~11‘­
(Hduahat and Horthtnqtm 1976} . Covert and Uoodburn



so
H2.
ilm

£1972) reported the protective nffnct and atabllllltian
-ma at uwnmmn 0! 40¢ a.°c with we mm: em.»
anntzatlua of {alt at 3% to 6%. A a1m:l.1u' result as
mponuu by Matchnl 35 53,. £1910) and range (1966)

11 "ii" #1
warn incxascd with Laura wing eaaenntratim
at  _¢m@=1a¢ a=so° ma ss°c anal» as). Bauchnt
ma Northiaqtm (1916). in that: .=.m.;¢.P@-ua n valuu
or than GIQELSK that warn htqlmr than this amdy.
an lawn: vain” may ho duo to the mazizolazmcn as
those strain!‘ and tiny my also aepmdant an the
chemical nah: up Q1‘ the flflfbflll G2 tn: mating lnvil-t'@—
mats. MorO~0~_'&r, Lt was taund that mintalaiaq the

sun mating mv.i2*.'amInt fa the study at  ad 1.135
was diifiicult sinus tho lubfltxahfl 91 aim-an
flab and shell tlahca IIIO caught in dlftnrent mvirm­

wt: and saikfimn wmah cannot bu cantrallod phyaxcally.
Hevnv-on the raslatancc oi gggg to
tasting Qwllcmttatlinl of ladlilln chlflide Ital limi­
ticmtly m,qm=: in all substrates at fish and shall
filalillthanlnthehnathfltmdnrstxfly.

Bnmtly nlnswilcr Q5 Q” (1976)
tand that tho but injmmd
calla at 41% nun mm £0: so mum in pnapmu



ft, z"

butiez (100 U!) with 3% sodium ehluidd recavond in

higher name: in 'rr1pt'4cu0 any broth. similar result:
Into also obtainod by thin in glucoa salt audit! £0814)
which as and to remover than cello injured at 45°C.
8-=> thn I-=Jvr¢¢.Q.P_£;2 ¢=11= “I bl
mcovubd olthnr plating than 1:1 rrlptlcaao may broth
containing 3% sodium chloride or glucose salt undmn
(G244) with 3% salt amen tat 3 hears. rho runway nu
Lit. m than ptntlhl,  acid and 606:7­
ribmucleic acid aynthais (Emilio: g_§_ _q_1.__., 1976)

‘rho alrbotaelan at anabolic

nuchanian of iniurod calla 10 ralaud ta an increased
lag tin: tnknn vhm the Lnjutod call! -u-uplacnd Ln
autriint broth md Triptlcalo soy broth. met: war]:
vucarridmtmunsmdyottmotfoouatmb
lcthal heat stress ca rdcroargmiarns and tho dams­
linatian of these calla of bioaynthetic precast involved
to the roeovory at injured culls. ray research
wanker: had taund that the  injury in gi­
Lamas .!!_1'£.'I_¢. ='>-1%@;e.;.1_=;-  ii­
§.~ ‘*2-1_1_¢. _1*-Z!..'..‘!d:..%9.!;  ii.-.!?;£3.>_2 $92?)

cloaggurg agfriggs 1n':1-znad altoratiana Ln that:
attucmrél pormtability and bio synthetic elurnctcra
(i-;msI|d.1O: Q_§ g_1__” 1976)
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G011 nnnbruc dummy! had bnun

xuportnfi to be inc to increased salt. cumnutratlm
Innlitivity at these orqwnlsnn ifitllln and wlttur
19615; Imdalo méi Qsdal 1966; clash ad  1969:
Clark 5 Q...» 1959). '2» loulmqi at the aungaa intra­
cellular uvnfifludu inch as prntltal. auIao»nc1da and
mtal lma 01:0,, hd hllln dxstratlfl  Inridul,
Icicntiiic urknro (soqis and Gtfial 1967: Strict uni shun
1964: Blight and auxin 1966: hates ad Merit: 1960:
Alluuofi n6.uuaol1 1969;. The mqpnlt at thest thor­
mmlly injnrcd culls was fauna to occur during rvcewary
in thn r1ch»nut:1t1ana1 audit.

rm flab pmouasinq tllilrnaloqy
use-ci in ma mautaamzo oi fishery praductl awe stress
fir injury W  @118 ‘-‘**== =1-91*
ho present. éiublathal starts: on theme calla cm:
aitact the .mata;"201Lc and tne reprofiuctiva flmctlona

which  the -qzuwth in the ulocttvo @611 witch
: are comumly used to  the pr.-saunas at these
organisms 1h ioodfi-»
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tabla 40. 30108.“ attach! 0! 3- hilnoido on tbs various
urotnln of 0}}; hp boating at 55% tar
30 Iififilo

Boating S .1n1tn- 8 .0nt0r1- 8 .nntt0a- S .n:L11t 8 .011­6 aha $1.01: bar; pail. bumlloaltl-nu cu“ P”, -1.
Control200' 2.51105 0.41102 4.71105 3.01105 0.01102
011104 0.21105 4.21105 5.01105 1.91102 3.91102
20‘ 1111111 2.11102 6.41102 4.41102 5.61102 7.51102
1.-1110610101
1‘ 00'“ mt.’
11111.1» 0.51105 5.5110‘ 2.41105 1.91105 4.91105
111111» 1.21102 0.0110‘ 1.4110‘ 1.51105 7.01102
11111111110 5.61102 1.41102 1.0110‘ 4.91102 4.21102
up:-010 1010 4.71102 0.91102 1.2110‘ 0.51102 6.31102
0111114 001 3.11102 1.91105 3.6110‘ 6.01102 5.41102
111111101010 1.52105 2.51105 2.41105 4.01105 7.11105
01101.16 0.21105 4.61105 0.41105 3.61105 4.71105
HJd1'0t1pI'014IlI51h102 3.91105 5.11105 6.11105 1.91105
010110111 3.31102 4.71102 2.01105 5.71102 7.21102
1101410111 4.71102 5.71102 2.11105 0.11102 6.51102
1101101110 6.m102 0.11102 4.01105 4.51102 5.71102
mm 4.0110‘ 3.01105 7.91105 5.91102 4.01102
111111161111 1.51105 6.2110‘ 2.71105 4.0110‘ 5.71105
1.51105 6.2110‘ 3.91105 3.61105 4.91102
P1011110 3.41105 4.01105 7.71104 7.31105 0.31105
8021110 7.4110‘ 6.71105 5.01105 4.91105 6.7110‘
:11-101110 2.31105 5.01105 4.71105 6.7110‘ 7.01102
111114 2.71105 0.5110‘ 4.91105 6.0110‘ 9.41102

Allan 00110 aonouutatzloau 11004 1: this are 200 11¢/:1.
* Erlptioua 001 aprimfi
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tabla 41. Rolntivn affect at In-Amino 00140 on ta various
umtypon of figljllg by heating at 60°6­
tor 15 I111.

Bcatlng 8.wo1t0v- 8.nnto:-1- swath B.aai.at- Laban:2060: tzldh Qatar; pqlnfiu“ Bantu per I1­
Oaatrol
ram 40:10” 6.4.110‘ 5.4110” “mo” ?.az1o'
Hum: a.6z1o' 9.5:1o' 4.1110‘ 5.9110‘ 9.2110‘K3‘ 39" 5°“ 3°" 5°" 3°“1- mm mu
in butter!­
nnm 44:10‘ 1.9210‘ a.5z1o' 6.9:1o' sane‘lrgtnlnn lc no $0" I6 no
Aipntglll $0" so" 6.91:1 0' 30" 54:10‘
AIpIl'i1¢ acid: 1.1:1o' 5.5110‘ 6.1110‘ 30» 5.9110‘Gyntlat ac). ac no ac ac no
ezumuo ma sumo‘ mezzo’ 8-9210' sumo‘ 5.9110‘emu 5.5110‘ so" 5.6110‘ 30" so"
nyamay palm $0" 4.9:1o' 6.2110‘ so" 30"Hiatflim I0 I8 I0 M2 H0mmman no no ac ac ncI-ouctnc so" we 50" ac IoIq-am no no ac lc acllnthtontnn la ac re ac nu
Phony]. alanine are ac ac no no
mum 5.9:1o' 1.3z1o' 9.0110‘ 4.1110‘ 5.9z1o'
80:1» sumo‘ 9.1110‘ 9.a=1o' a.'mo' 1.u1o'mrmum me no ac no acnu» 50" :0" 4.9:w' we 50"Z"_'**-1
' Amino acids conoontmtzoaa 200 ug per 11., ' trlpttcno
any broth», " (Bout Iona than, I8 Io aoullt as nab plaidviflout Minna.



tabla 42. flu  stint 01' simple prataan Q carbo­
hydrates by boating at 55% tor 15 limita­

Bun" smoltcv Banter!-~ B.untt- 8.na1at- 8.011115aunt:-an I060: ‘C1111: amber; palcoats not :1.
Gontlnl
983'
Hostel
I33
Toast cztnot
(15)
Payton (175)
Iryptonl (1!)

3.01108

2011103
7.9x105

2.11103
2.41105

Garbihafiaton in
0- 1! pholphnil
Imttur
anma (4!)
Sauna (415)
Laetou (4!)
181000 (4%)
Rlzamosdfi)

’o731°,
WI’
6.21102
W.
1 .7110:

6.9210”

4.91105
6.a:103

3.7310’
‘01Z‘°$

0.91103
WI
5061‘ 01
6.1110‘
6.1210‘

5.21108

3.51104
153110‘

1 .0110‘
2.91104

'!.u10‘
$0"
3.9210
6.9110‘
5.61110‘

2

5.11108

1.1110’
3.91105

3.411103
2071‘ Q2

4.e:103
sol.
6.5310‘
3’!
4.9210‘

‘$3 triptioaa 001 broth,-1 " Gout in Ion than.

4.11110”

309810,
‘q5I' O,

2.911103
3053192

4.61103
39"
5.91110‘
W.
9.6110’
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Heating S.vn1tw- 8.emar1- B.son1'- 8.ad.nt- Bmubcaafill! 8141! tanker; pal..”wu Onmii pf! I1.Hutu; at 60% tor 15 alanin­
Goltrol
288*
Heat“
I-‘SB

Yeast extract
(Ii)
Payton (ii)
frnwflii)

l.az1 0°

709:‘ O‘

$.4:1o'
4.6zao'
WI‘

On-bolmdatoi ll0.11-I
butts:
Glucose (4!)
8uu'oaa (#9
I-acboao (4!)
Xylene Hf‘
Bhamoaaifi)

BC

$0!!­
iolf
HO

BC

sane‘ 6.2:1o° 5.a:1o° 3.9mo°

0.1110‘ 6.72102 5.6110‘ 1.3210‘

‘M681 O‘ ‘O 91‘ 0‘ 5 0,1‘ 0' 60%| 0‘
5-3:10‘ 4.'mo' 6.:x1o’ 3.92m‘3°” 39"‘ $0" 5°"

nc ac ac noac gawr no acyoflv 50*» ac .Iac no no ncI0 ac to no
“EB Triptiaan any broth" “ Cont in 10:0 till”
EC Ho tabla cont an nab pistol wlflllmi dilution.
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tabla 43w linnxco taknn.t I111 the va:1ouaiflg}|gg}}
auroiypoa 1a\d1t!br0n$ substrates a£‘t1dh
and uh11!1ahnl­

Ozqpllnlu Pa H. HIE PHI Gil

5°'0
5§'5
50'G
65°O

50°0
55'¢
60*0
6590

8. Oliflriiiltl
50*¢
55‘9
60'6
65‘¢S. ‘
§0'¢
55'¢
60°C
65'¢

8, aonttunbag
50%
55'0
60*6
65°¢

$3. lllfi
50'0
55'0
60*0
65'¢

30$

Q90
20°
25

50

530
210

15
Sin

50
220

20
50

520
21 0

25
,0

680
50
70
10

500
210

15
5

480
2i0
$9
50

490
200

20
sf

500
200

20
50

590
20
$9
50

680
49°

65
10

510
210
29

50

49°
210
3
55

45°
220

15

I"

49°
210

20
59

510
220

25
5:

580
490
70
10

510
200

15
5

500
210
5°
50

430
250

3U

50

C99‘
210

20
50

51°
200

25
50

680
499

75
10

500
2iO
20

5



c§‘na0 once

Orgnalann Pull .HIB 2'Hl Oil
S. arisen: app

50'¢
55'3
60'0
65°C

30 QhQI'§lI'
5O'¢
55°9
60*‘
6596

so Uufiltl
50‘G
55'¢
6O'0
65°G

S. hnilllhczg
§O'C
55°¢
5O'G

55‘0
Q 0 II]-£0“

50'0
55‘9
5O'0
65°C

Result! oxpruuaed as lsIlII‘IlI§I of thruo oxportnnatl
" 100 fill» PI a@ EbaI1.lpot h0I0‘iIl$lI§.H B. uIItII\1
honnlpntol; YIB. rrlma.hnIogpnn$0lL1._;|fl1gig): CIR
Crab hoaogpnntnl (flgg1]ghgggg|j|).

49°
190

25
5%

500
190

25
5

480
190
30
5

490
190

25
SI

490
180
3°

5%

$00
190
3°

50

490
199
$0

5

43°
130

$0
5:

500
190
3°
50

500
.180

3Q

5*

500
190

25
SC

500
196

30
5

490
18

$0
5

500
199
30

5!’

50
180
3°

5%



£01116 44. Variation ad D IIIIDI during but in-oatluat
at  at virtual tnpoam-no in
£8! bmth mi I!-9 broth.

lamb 1111100 lnabnlausOrganism £128‘! Dawn I-9 bathe
5011: 5511: 60'! 50111 5511: Q22

a.1nu1um-am 64.4 12.5 1.5 61.9 10.4 1.5
6. 6611111161111 62.6 14.1 1.7 61.6 11.2 1.4
s. vclhvrodun 69.5 11.5 1.6 64.3 10.1 1.5
s. naftaborg 66.4 22.6 1.6 79.6 16.5 5.9
6. mm 66.5 11.5 1.4 65.4 11.5 1.4
$6 Oflfifltlllflifi  1005 165 5169 1063 163
s. 661411111»; 62.4 11.5 1.6 62.2 11.6 1.4
s. zypm 65.6 12.6 1.6 65.4 12.1 1.6
s. arm 66.5 11.4 1.5 62.7 10.5 1.2
s. ndiport 66.4 10.5 1.4 65.5 11.4 1.5
6. 1.6161166. 69.2 11.4 1.6 64.2 10.5 1.6
S 0 155‘ 7°05 ‘on, Q 04 ‘1 Q5 902 ' 03

I8!-= Trtptica-00 Soy ‘least extinct broth.



256

Rabin 45- 11:11? or thorns]. ran:-nines of virtual
aamotypoa at ,@jm];|,Q in different
hnlomanu.

0:-gunman tong. an 11.8 1'8 GI
‘*0 Dvulauflvalubvnlurnvalnn

3 0  50 8°05 3°02 B‘u§
55 15:9 14.3 1501 13¢?60 209 2;? 203 Z0‘1'94 1'08‘ 50 720‘
55 120‘ H209 1305 11a6C0 200 20$ 206

8 0 Blilltfllul 50 6907 71 05 770‘ 7°03
55 1108 11 04 1303 13.35' 2'1 2.3 Z04 2:4

30 UQIQUGQGIII 5° 9°05 9703 99:3 9504
55 15¢8 16¢? 1104 15.7
50 3.0 2¢3% 2'6 Z¢6

SI 6Olfi@§8l'Q 5° H004 1$B¢6 "Q05 104:5
55 44o5 55-7 57¢2 59¢‘­$9 3.] 9-? 8'7 9433 0 558  3'70’  07 8,0‘ 8605
55 1 907 21¢‘ 23¢‘ 29¢‘5° 309 405 402 408

D values were of imrrago or than ezparimaim
:5-= nackenl hono%tea: 1'a.l.n Pearl. spot homgmaton;
EH: r:-a\maQ- 111111 homgonateo; Ga O1-at (1. 3135)
h0%§flltQI¢



00l$8......

Organism! !O:g030  5°
55
60

8. hlldalhorgr 50
55
60

S. typhi 50
S5
60

S. cubnnn 50
55
.60

S. nswport .50
-55
60

£3. vqgoroaa 50
S5
60

T257

ii

ii

E

g.

86.3
11.5
5.2

55.8
17.4
3.6

76.3
19.2
4.7

79.5
11.8
4.1

89.6
18.9
5.9

39.2
18.9
2.7

81.2
10.7
5.4

73.8
780‘
2.9

79.2
18.6
5.5

59.4
16.8
3.7

90.4
19.7
4.8

92.3
19.7
3.1

78.4
11.8
3.9

78.3
17.6
4.2

80.4
19.7
5.5

91.4
17.4
3.5

91.6
20.2
5.3

92.8
20.7
3.4

77.9
11.0
3.5

77.4
18.5
3.8

78.‘
18.9
6.1

89.8
18.9
3.7

88.9
19.5
5.8

88.3
19.8
3.7
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table 46. Repair at tnjuai 0011: 0! dltteaat etrntfl
013.121,]; after thorn! stun at 50%
59¢ mi 60°C in fish homogenates of Pearl.
'ov¢% UE-.an:llll|llJ­/

Oljlllull nnacanx

31 03

lunar; slate count in IIJJagaa-at 5 '0.
30111:. 6031:-.,90n1n. .120I1n­
1:104 :10’ :10‘ :10‘

so
so
50
‘U;W.
(.1­“I
K‘?"O
51';
NHI
ffL)‘

~0
QJo
ifwe
VI

1101401501‘;
wlltevrndfi
bcrllllq
carport
trizzbnfi app
vqgaz-um
anintpaul.
breadnoy
anaima
roan
annitenbcrg
cluster
aalxnra

4.1
5-9
2.5
4-9
2.9
1 .4
4.3
4.8
4¢5
244
1.1‘
5'1
3.3

5.} 5-5 1 Q: ,1 07
608 703 307 .349
1,‘ 1.7 3;‘ ,‘06

5.8 607 702 ,7n6306 50? 306
1.9 2.5 5.5 H5094.3 §¢5 1.3 1§.6 ‘cg 3.6 _5I,4.9 7.1 5-3 4:93:” 5-7 2:5 459

2.7” 4.6“ 5.1‘
7,1 506 ‘O93;‘ 50‘ 40$ 50‘

I

1.1”
5.:

an 1:104; b a :10‘; an :10’; 4 O 1105
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2:111: 47. Repair at 1:111:01! 0011: .1’ dtttu-sat at:-ulna
of §%h utter thorns}. at:-can at 50',
55' Q 60°11 in an! homgunaiu (1).

In1e1.1 30 60 90 120
01-paler :10, min. I111. nun. nu.

:10‘ 1:105 :10‘ :10‘
Renown; at plate oomta in XI-D Agu­

50%.

S.
S.
S.
S.
$.
S.
B.

‘.5.

S.
S.
S.
S.
S.

1.. 110‘; 1». 1:105; .. no‘; 4. 1107; .. .107; 2. =1

hildolberg
uelilirifiln
burial];
bvport
arisen: opp
waycroas

oalntpcul
brainy
anttul
tom
151831’ tenberg

cheater
11011011

1.4

3.2
4.2
2.1

31»?

4.5

3.4
5.2
4.5
5.1

2.
3.9

7.5

2.9
5.2
5.6
4.7
4.1

3.9
4.8
6.1

7.8
6.7
1 .s°

4.a
6.2

4.3
5.6
6.2

4.5
5.6
5.12

6.1

6.8
4.2

4.1

a.9'
6.1

5.4

6.1

2.7
3.1

3.9
5.
2.3
5.8
3.4
2.1

6.5
1.
5.3
7.

5.8
2.9

3.6

4.1

5.4
2.7
5.1
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liq. 13. a. Effect of M--9 broth on the protection of ditferent
_§gA1@qr1§aA.1l_z; raeaftypes at 50°C.

IP19. 13- b. Survival of different {§g3_.Ez:%;o;ne{]l_1i;J serotypea on
hbatinq at SOQC in Tripticaae soy broth.
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Fig. 14. a.Surv1va1 offialmqngllaqqtegitgdig in differunt
fiinfiinh and shall iiah homogenates on boating
at so°u.

Fig. 14. b.Surv1vak of S§;moa1lQ qcn£tqnbg;q in different
finfiah and shellfish hmoqcnatoa an heating at
5o°c.
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Fig. 15.a. Survival cf Sal%rgqg§ZLJ,%afi _1n different
iinflshaa and shellfish homnqonatea on heating
at ss°c.

Fig. 15.19. Survival of éalqgqgglln seqfggggggg in different
finiinh and shellfish homogenates on heating
at ss°c.
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Fig. 16. b.

Lethal eiifect of different §a;_rnqnel1§ saretypea
in 14-9 broth on heating at tenperatura at 55°C.

Lethal e_-‘Effect at different _S§{L:mqnqJ.j._a aarotypes
in Tripticaao soy broth on heating at temperature
at ss°c.
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Fig. 17. a. Lethal effect of d1££erentSg;@gqg1l§ serotypaa
in varioul broth: and in fiah and shellfish
homogenates on haating at a tamperaturo of 60°C

Pig. 17. b, c, d, are all same as 17a.
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2.1Mm  ‘I‘ICiU$.

Gan-anal 1y Sal 01;: M91­
nxsm rapleiy proliferate will at  6.5 to 7.5» ané
tiny are clsa able to wall rtafllly in was acidic II~
v:ltmmmta¢ ‘i“h0 ntnlmmi pr! at which than mrqanism

arc able tn i.nLU.a.m qraurtn. has nut been studied pro­
pnrly in saaioaflm I&\d.l1  “exuding m% the sero­

\
type» uwaxaturn at Lnc8baI'-lfilh nature and ca~@:m1t1m
at tbs qrclimh nofilm. 2‘-nmby (1921), studios} two

dim oi r-1'-Arr! Mratrnve "11- §.=..§&e.- I%.:a.EQ£Q.§X2¥1L*:.§­

mi 3-. pnrntyplzi.-A at pi‘! Laval: of 6.2 and 4.5 ad staid
that tht ntatfi pa»: valtlfl far Lnitlattnq qrmmh in 4.5­
gg 55., (1.940) aw: that 5. artzyako. arm in
ha-can having pfl 4.5 nah lactic as-id. and pa 4.0 with
zxgdractalatic  awoken gg 3;» £1957}. mmlalnod
t-in .taabLLtty at £55; to arm bnlow  5.0. Prolt.
gt Q,-I-_u (1967) reporiafl that the pa value below 4.5
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had luthnl attest. Chung and qnupiitt (1910). aboar­
vd ttnqrarthatpavalunbolow 4.5had lcthal
attic!» Ayers stwndicul thi lethal cftlct 0! highs:
culcqatxatlm uo‘-:0’) at Cfllll of :1: strains m
llnm jtllm (3.5) -% flit Ln t-QM.‘-O Jill-Q0 oi pd thn
lalmmlllao 6\ltv1\IB6 up $0 30 Gags dapqadlnq in thl
amnqo mmpnzamn. Vnndertmt and manna (1912).
!I9@liI¢ @110 16" H1-1%! 95 !1..EL9.
at. loan: pi! 1 to 4 in swim tissues. Glfipfett £§ gin
(1969) rnpalztnfl the amsittvlty 05 8*-nlazaallan 1::
valattla fatty Q6168. Purhtar tiny sizmlied the Inhnviaur

Q

01 wrw wwtrmr Q1 2- mm.§- &£Q@»lfi*‘
gig in dlfiflannt urqanio wide 1 and in hydro­
clifiaric acid: which ma comwnly uweé as acidulsmt in
bud industries and flomfl than vary caw.i.~I:1~m to orqnnie

acids. Q1 scaamq the litarnmn, it has
llttlt work £488 him fiartlifi Gut cm the hlmawiflut

o£ wwmmm sea flax-.0 at lomnrpa .

§£d4-- ~
Twanty thtno  0!

:~$algn;Ll; * isolated firm flab mfi flatncy product! anti
used in this study (tabla 55). Steak cultuxnn mm
an nutrient agar alant-.l at ream tnmctaturn
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am: armm mm nu =1°c. Tidy were ttmafiertnd
cam in a month. Working cult:-urea an maintained
6-ally in ‘frtpticalc say brath at  heart Lnfiuims
broth ma incuhatad at a1°c.

similarly  E.£.a.§%::-.
5% uuluurua Inn mlntatnd ,1.n Trlpticaln coy agar
with 3% sufiiun chloride slants 121:0: growing at 31°C
and steal-and at éom tarrqaarataxrn. Oultutll undo: an
van mnintatnod in ‘rzlptlcaso sqg broth regularly every
day inmlbating at 37°C .

6,33, Lag?‘ lg.

8'01‘ the survival ataadiu in

lull: pa valull, tho tailoring horuwnatnl were pxapatnfi
tram catfish ( app)’ Mackerel (g. A )
Pm» iaaasa 4.e.§£§s.».¢..> M ¢m><&n£.e.:..~.1;aa>=v
dilctlbid 1n suctlm 6.2.2.

rm pa at ma harnoqnatac warn
adjustnd ta various pm lcwll with vutaul acids: 1114:0­
Qlmlarlc acid. Anode 8015-0 Prapionic .-=.?.e.i.d, C11:-tic acid

and 313$-£6 mid.» Thin 1001!!  $.15 aim} U10 highs: pl"! w

to 10 won used Ln mu study. wmo exec» acid:  warn
unmanned by ooalum  _, nydhado ta: eorzoct pii valuol.
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m"fl@_$.Ha@!%Q ~W=
thoflvunoollamcncraumnunzmoithermqo tron
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8uqJ.cn\n:0talan£:on\-.Ia:n­
900%-tvo hanogmatni at various tint latarvnll at 15¢ 39¢
eo.1:om1n. maamun. ~ih0n1o£t:l'\0c0u91O(ha»­
qnnatnll Iasadflu:lto9n1o£thustnrl.1op0p\'-mu
broth umpuaa nqbmmaammbncmazafc
ta: 6 hmrl and flan an apprwriatl an-10,1 dilutim
was undo with 0.1% sterile pnptuc nut. Thu teal
viablc e%tl of  are ado in either Xylaso
Lystno Dosaqcholatn agar or Hztlllant agar by Lncubltw
uq at :n°c mo: 24 mun.  mm» mm
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Similarly tea: tho Iauaoratiaaangles at nmaguntou
an cnxichui in Tripucuc say broth with 3% aadlun
ehlorido ma  at :1°c 2»: 6 heart ma plazas
in rhionulphnto citrus M10 salt. scat. Ctoluaiul an
cmntnfl as pa: dilctiptlm given in acetic: 2.3.2­
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Tabla 5! awnriana the pl-I
valuna atvlhtch  &fi£§1g
mold mzeua qrauth tn h%0aatna.
filncn all the l&auu at Gut £1011 ( Om.)
iilflifllfil cg. ¢ Fran! (15, g_g%n=a
cm» (mg; @1531  nun: "mu.
an can  at data was  A-.¢ tho aera­
QYPIM tlflfiflhltflfiiottlaapfivalueavnrnawt
vary azeasmz.  pa 5.9 mu an-11¢ mane the
inttlttlm at qzmlth . At pm 4.5 and balan thl
an Inn almoflt 1-u.11=a in no
(tabla 56) .

The elfilet of em viahln

mwlfiflm #1  Q“ E;-‘.~L2
(tabla 56) by tho acifil uacfl in this study abound 0
rnmdrcd tolddlainlnwithia Sfintmad. tollowud
by anethor 10 tum dnaroaso in 69 manta. Harem 120
aimltni the uranium worn emlcmly nfldnafild.

Thli in-flillnfii at t?n%l'IO
an thi varlid Qmwmtratlmaa at culls (la md high)
102 anfii 106 pa: gran at hamwatu at Gltfintlnt pfl
lcvill abound that ::~:-‘ali 11: lpnlcl that anaaitlvn
1: pa 4.5 md mum at aium at 42°: :0: a mun.
we aimiflant. difiiezunan at  call cmumtratiun



hath and lab uhavnri any survival at this unpczatum
Futhnt ' shaking during ineubatlm had no
infilulaeo an than oxqaaism. rm lwal at Lnoculum

\

lid 3%?-Sm tI®Oratilrl: La Shmn in tabli 57. It
all 1* "IR ‘I’-Mfi  flfi mm
an nab tolnrcat of low pk! 4.5 at race t.%raturt
10°;-_ z° c: and mm cw-nears at av°c ma 42%. :1:
was tomfi tint at @111: pl-I valuuu tho  at theme
erquuanllraa not. muuua an an-in. ‘rm rat-0 at
12111109 was aura rapid at a hiqm-Ar tnqnnturc at
42°c:.

In tin aanc at gag; E_;,-_9_-;
ggg maze». we vumuzy was lent nai­
120 flnntnl at.pH4.5 andbel.-uIuI.ab0tb1<:wlndh1qhOt
Qtlmmtratiflll 8805 in thlt study. A3! thit pi-i 4.5;
1-eaevory oi viabla 0011: shunt! a drastic éecrnanc
clhnrfioalnutns olincubatlm. Inordartotaat
whethn: a £11 tractlm at the call popalatlm my
develop acid walnut than thll r$.tndn: stadium win
conmctnd bythonntlckamatmwnlqnnandmaénm
mathad for tho ununaratiuz oi Insults. The data
1-M‘-lawvfi "Rt w% aw» Infill-»
@i mi: mu: viability (kllloeii) um no
minutes. In  etho: H9851; no tuzvivora was tamé.

At mane: pfl at 2.0, 9.0 ma
10.00 (alkaline raaql) at 31°:  @133 up and
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!, @§_ attain! behaved flllflerant-11 (tlbll 58).
it pm 10  acretypol lost. that: viability
tn 120 ntnwmh while 1. Qg should
viability. an in both lpuciil this total v:l.ab1Q populaflma
Glelrnanodxapidlg. Mzpfiflnndfi apc$u
aemmaaa to 1| 1.,“ at 103 pit gm. m contrast 1.
ilatim titan! awn or luau sans
wtnlifili-until. hslfhiaiflatalnfilattlfl thathiqhir
ya aim at mums lnthal. Q-31:61. gggi
1.1_§_1_gandaovl.aI:1oaol1lwnrcamI:'auo6 bychnmvll
mthad um: 120 manna: amounts so pa 10 at 31°c.

Survival at town %e:a'mr0 and
olowatal uqnzazua at 42% am mt gun any “panama
elwmqo.  uuxnalnootthnaqnoasnt
31%.

I-ufiditlunuly. ntcnwtn an ado
totollaxatnerqrarialawarplilnvcltmanmtypa at
W1 1- & W nwlrrflfll
saqunattal. nubculuatom mt. tbs ml-maul triad Ln this
study £11406 to gran.

6:2: L*’£ . Mt:
1|; various fnrnintod sauteed:

such as £1:-sh anaifiaqe and fish pickles. variant flshfonl
ac1du1ant5§:-0 aithur used at premmcd by thn dure­
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Qrflfilflfi (£lIt1tltL@) ¢ ‘I-‘ht Mllillfl pli it Ihich tbl

in variom l%atoa¢ snowed that balm:
pi-i 4.5 nu nut fiavuuzabla £0: time qrmrth at glgnllu
mad gggrgg. At lava: pa: afits: 24 hours these acqu­
Lsm  almost vipid nut and ac vlabll @110 III‘
Lsalntnd  Anita: lcaqaz incuhntlm in the MPH
,Amaam=. an: flung mu Qatpfiett (1910; tand mt.
t-ha nuttitilmul medium like triptmc ynast “tract
qluawn invented qzaith at §¢ gi §_. i
15 and _§. _ at pi-i 4.05 3 0.05. Thu
nawal £1-aura pmsmt in flan honaqnnatsel difiwat aha!
any s1@1£.l.ant  in the Iowa: pfi ad in the
higher pH Calknllnu range) O

Thu behaviour Qi  e.'l.1_._§_ $6

Q15  strains in fish and’: shillfilh
dwell huuqnatnl  that at pl-I 6.5 and balm:
nndazgm9m<:1abavamsymnutaurv1vn. vndaxaat
fiickclaca (1972)  an the survival. 02 1.j._Q___x';g
at nrims pa values (1--10) in shtiq
ttaauc and ti! that balm pr! 5.0. mo mrqaniams
aadahovopulmm thaynmstatlcmly
at pl-1 9.0 and pa 19.0 the xi-1ah4.11t.y an Inst utter ma
henna. Ear tavanrahlc qranlth. t-In t%ratnr0 at

md than amt activity (aw) inquired were
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­
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Manna It can ot aha pnrmeota in lens tbs wovth was
13.111886­

Iath1sI‘w6ythInfl'mrthb0hl­
vicar oi $a1:aug_g_1__;_§_ nrutypoi md ‘gauge ­
Q5 in  midi tastnfi was rtntriatd to the

..Kw
cnsnnnz-atlas of survival nth qrwtb. Furulur. the incmalu
0! aultnros and hr this many wan at stauaary
phlll cultures oi calla and an qrnatet challmqo tar
the an:-vial at  than tho actiwoly metabolizing
ozqaalifi (Y%G loqxithmic qtdlith pa";-use @1109.

Almost all scretypia d
(in this study) shard mm or lac am: pH values mu:
their grcllth lznuu. cmaq and euepmn. (1010). rcperua
vazianal at pH valua for  filfifiarrcnta acids matad­
filaeuthoirvaluumnrcialaboratorytndla. 1t*.1n1woc­
1:111:10 to mtnpol an the hchavim: in toad pruducta.

than findings  not \|ncapnct­
nfliavicwotthu rqortab{etherwurluarl(lnv1a05Q,»
1940: zmaol 1983) that tho pathamlc organism an
flllutati tho advcrli   mly
shun tinothcrpazamtca-sareapttnsn. fluanrotypnl
M  and ....12a_..'"- 1° =‘~===#-=1 Ihwll
G lawn: range at pfi tolexanan oi 4.5 all ht-qhcr pl!
toluene: 02 9.0

Thi present study pruvidoo/I!



tnfiauan cumming the survival 02 various aro­
WFII '35   "95- "'$P..-EL? &£ ll"@"3-BF
iealatnd ken ditto:-ant snafieods at lawn: pt: and atP50
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CHAPTER SEVEN

fi'flSI'l‘IVI1'Y QB‘  LE3 VIII-Ii)
C33 ‘Z0  CHIIIIQL Milli?»­

Intornnttan about tho nmlltlvlty
M vwmcm mmir-I II £15 M Q12 ma.-:.
hanalytlaun to various %a1 aqua: in nodal. Anu­
biotics an chemical again or nubuuacniltnh Ihlflh
have ability to act. an particular ecllular structurin­
interior: mind! Id-Zth notahblte path way: and
rcluvu co-ardlnatd bfiaernlllaal ayntlll by aoloctlnly
qzmmq can acquaint (Brynn. L-thnrtarb and Danlalaaa
1970' hill‘-Lllfitflb-llll 9.3%! md 1&1”. 1969, Id.
6.C. Hobby) .

éh rovladnq tlfl lltfll-‘lhltl
thttillcltarlyahurqaazinqcllnleulhwartlaclta
“I "'-nil‘ °1 i.L!-.2’ III“ 31%;‘:
that are rcailtant to  lIZ1b1OtlGl¢ flifilrwntl
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disinflctmtl and fond ptflliarvlaq chmloali (izignmy
nné Edalufla 1958: Runny mi  1961: Ynanqalaaa
1967:  1913). m meant. your Imfiiu an undo an
tmruhtnflfiwO1@dwnnmlBmdud
M  1'» vlrlwl wmm www­
isolated tram ditfllrnnt flab‘: and praenlaufi ptcfluctl
wh1mwo:cwahy%11yh.-md1oddu:1aqpracn|a1.nqh1tl\0
Lntactafl  md mrricn

Jim/Qlllllnflt roporta
at 8.5-A. (19703, infiicahid flat  stratus

¢3'¢11mIl ad Aqfl'I&¢111l.a¢ Milly 9! thfl lntlbldtifl libi­

to   unclean hm-0 studios! and sham
up rcaistnnt. awaapa in 5;. to auucgaua
(flu.-wq and mama 1958: Ramnq an! Edam!-0 1961:

mum.-as 35 _;;._.. 195:). Thu
In view of  Iido iprcad ma

at  antibiatlc martial: as tlaorepoutlc
ta trowmlnt at v-ax-Leas bactarial latocttann acacuiatad

£hcd0vn1Aa;:mmto£m%\l¢
study. mm anddetahtal again»  mu: cztnnainly
outside the nndiml.  and so it La cntmally t
to walla tho panthlc otfinata at those aubutannun whim
in the mate: systaa tram when fishes and nhollttalal
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an caught. I0: this reanan. scat at the typlcnl t0pl'O8­
flflfii" §.19_.@.%5  “M XLQQQ
won alumna in Qourmno their mnecptlmlity to eunu­
ent ant.I.utc:'0bl.a1 aqnntt. flan Imtulu minly than Mandy
oi the tclllti  by variant saritypoa at
I'M Zlmtls % iv?» lwllmlfl
tun iiahu and pramllod fiarazy products.’

In the prcamt a-filth!» 210 1.10­
latnl at Salmunlla app” cfirflzurishmg 24 aarotypoa and

180  at _\_{1_.__b£g_vg g_%:; tsalatcd tram
solicited marina tiara: and sac iuads.  mltun
_\_\!1.§;q  NCIB 1902 ala-1 1% -‘non used tar
it! lmlitivlw to marlin! diflflmbil. a-gait!’ such as
mtlhlotifl» potassium sqrmtm eaihm henzaatn and
dlthrnt ommcunttnthmn at chlerina uh.i.c&: is user! an a
dilinlnctunt.

7'1. l :~._'r~:<_, -~ 1;" v g. .-_ ‘~ :-  _ f_‘@ Ah,-»R;f¢._4§l .~.:~1 =£‘1n.1..,1-1-1» aaama
Tu»: hndtnfis and an attain: at

during 1979-'01; litre  regularly
in nut-tliut agar claim! by suhaalmtinq regularly met
intflfifillklllldlaqlnqnttflflfntlttiymrablrn»

mu hwudrad aad aqmy at _gg;_;.g,_g

nnmmmad an st.-abculturnlln
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autzict nan: (0.8% aqua’) at ream mqnzahuzo.
All mttblottcs unntimad Ln

tabla 59 are obtained tron Iarelua P!n&ti.un1n
lira! that market than ptaflucnl. rm 64:01:06 em-~
antatlua at 100 sq/nl. or luvaxcuaeutzattanl wan
prcpnzd tram   (nuutnl humor) at tho
satin Iuhotanenl. rho ememttntd atthtatto aulutlml
uuzuprcparudaadltarilildhy tiltnntlanbyualnj
8.10%: Iiltnt. Iutthc: dtlutlml III-‘C prepared by studio
aautrdhulhzaufllmpttantnrlloqlaaalnrnuandhlpt
at helm hwctamto at ~'i»10°¢- Thu concntrltni natt­
Mmlcadnflmluuudaehptmtbflonnuwow
ma-not-1o°c. -rm noluuau Imam 1:110 l:'0ImuuQ­
orabaru hull quad stability.

, _ i '  ,3 . _ I \ K . , ‘ . - __ . . . . ii >7Q1Qz. ;,_"L_,_w " _ _( _1_,__ , -_L_ .+__>.fq1.,¢__.,_§"'\_\.»\... ., .' “'1  ' ~. .-_2..' ' O

flan cylinder plate maths! tor
tho Quay at ant1h10N.fl¢ dclwlhd by Abraham 55 Q...
($941) ad nu: rnufllillfi by Iolbr and Houdini! (1943)
mdaaqalnnnflittodhyfichlldtandflflylt (1954). flu
uacdlntmsauady. 1‘htannthoddnpndauntind1££\u­
aim at than al|tLb£.0tl.c mtnrlnln tram and or percnlmtn
mnplaandupauaqarplatcawhicharcnudndnrlth mat
Ql'q&1IK¢ lnhthltlua 0! qrwtb at cerium cam: Ln

Lahlhltndamcnvaryvtthtlucumemtratlcnottho
aat.lb1.0t:l.ca.

‘thin lhfly no arclully dcllpod
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This nasty was aarohlly designed
to antral  variaibfiga Inch an prnpamtien at bact­
erial mI@a1mI¢ PS‘@i8‘It1m at assay sciatica.» min­
talmmalinsd zaaaalatlcn  alltfitl infill; cmlblnt voltw
at nutrient agar pour.-ad int:-6 pntrldishu (nanny pLltlI)¢
appltanttau at tho aunt-lhiattm noluums to the patri­
éiahu, than at Laaeulaztas ad readinqoi tho Lnhihitnd
am” in tilt pltriplatll ad mlmlatinq thc Iilfllfilo
01:00 those panminrn mart iaflunnm m the anultlviw
at tho @1111: Quays! ta mttrfletehial ammu­“realm  own
in  mtrimt agar at tziticasn soy nan: (Elton) £0:
1: haul an 11% and  and turtlnr lnrinlly
anuaa w to 10"“ La startle phfiiphltl mam (pl-I 1.0).
otthtlaauulunpmrdmtopctrtdillanmdlfial
%1y muultnn nutttent agar  approximately
s0°c) an was ma 1.-“aw: flaw:  distrlhutlm
ad allnlull to suliéily as a llflnlnd “thee in that
the aqat n011¢L£y mltuzmlgn Thin the plami unto kept
at nlriqanttd  (4%)  an mm;-an
ta: can baa: ta avuid mauaivo wmdmntim. an omen
plat“ six map! unto xlldc with attrilt lund stud. pmehwlalahvillnat
iauzhn with tho awn at 1.nhth1t.i.m­
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Thain pttridiahnc mm hild

Q porecld at tuoiothren mun apprenzimtely at roan
tnlworaturn. Alznqarholdmqmndauahomuaai
urntlcinhtbltlbqmauoramutlranlpncrmal
dnvulapmnt.

trash 61101-Jana an suds tram
tho  antibiotic lelutlaus so» that whn
dilutnl tho  lalntlual 02 an ml I111 gin
I uric: at cmmfittitim 0! 0.25; 0.5; 1.0- 10.0. 25.0
$0.0 100.0 and 300.0 uq. In addldim» hiqhnr am:unuu'n-­

timl warn propnrd £0: sulphur diaslao an 80.0. 160.0,
339.0 M 6%-0 uq pct I11.

0&1: mu IM .EP.s~'.L2.was tuned hr  Imltlvitw
nceotdiaq ta mm Q 5.. (1966). mu luvuh Q! antl­
bioua (mun: at ml» 1966)  and ta: this lnvuottq­
sum: aqtclllin 10 uq/all.’  30 sq/ab
dfl N nq/:1. dihym atrqatalqcia 10 uq/ml.
nouqcla 30 an/ml. nalldixtc mid 10 my/ml.
30 uq/hi. ptatcillin G 10 $.12“ polymyxln B 300 mitt
and kmuqeta 30 uq/ax.

the 004: at 100601! an mnhlly
lnldtnwnqhtpaiumnaéflththoblpotltmdam
aurila p1pIt'hI¢ the antibiotic lelutlma an appliefl

an the up amo. vnma an ma'Z%u:11¢ nasal puma
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at disaster 3/8" (ca 0.95 M). Lite: the uatihlattcl
UlrQIfl6I6t0tII§1atl9wa:11upt£m'60t.o1l9n1mu1:OI
in tho  in inverted poolum no that any cm­
maaedwamrnpourunllaothnxworfluamcettnm-%
bltim otflhmzs atlfcndatflnflwhmnwnm
usdtortoadlnnaflthounny. Iluauuoottahlbiuan
Inaaualurldlllonmplrnflllththttnblctflztpraducofi
tram am»: (use) md Kyla 5 Q... 11010).

klumémuly agar diluttaa
tunecptthtlity taut: ware pnrflamuud £0: cmlriam with
than mama ouspaaalaa at   and gig
LH& WI Prqwdrnfl in 1'-hr wltnfier 91¢»
mnthad and hlqhct d1J.ut.lma at antibiotics an incor­
paxaud in  ‘rtipttcno say uqat medium (IS-1.100 or
Hlsandinh Tho aiiraflm calm!‘ of Lnlculumuud tor
Icodiaq the 5.\\!'.1h1.9€-10! pl-sun Ullitfillid of 102 par ml
um: 24 mun us incubation at a1"c. am nun» were
rlcamfiefi an complain lahlbttlm (80 visible qtwthh
partial Lnhlhttlua (isalauod eolmiuah at no LnhlM.tl@

(growth oawpatable to the mflmougfizoa cmtrol. plat-nu) .
In other wards. the m@cr of aolmytm-mtnq min (cw)
capable at qzravlnq Ln the precmm of antibiotic am­
cmtratiun of the flung equal to tha 1-"ntroatnd antibiotic
p1a.tll' qruwth. Simllat culmy ioraations Ln tho truatnd
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Piltlm warn treats! as zraaud u roaiatmt. to tho
auayeé mtiblntic. vilnirsam iahlbitozy
is‘-11¢} an emulflnx-ad an the loan: amount at antibtattb

ccnceltratlm uq/cl a_d nudism tn-at tcaulmd Ln no
visible qzawzb. 50 antthtertie  an defined
as an @~1I¢: grate: than lfiuq/Ill I ‘rho Ataiawa lnlpibitmy

(1416) unto fiotnrdad for tbs strain
°¢  "*5 QEIAB Wu“ I%*""Il
dltternt amlltlvity in tbs uzmam hnclnlmn. by an
couvmtmml mbl éflutlm nnthad with the mam at
Triptieaao sag hruth. m  an of ~
» 3% radian ehlemtdo nu used in crlptlnac
sag broth. To cash  as mafia! iacnfl) mo
drop oi ntméazdilofl Ifillilflilm oi  app
(fir!-WI lwwrmfl W  film“!
baring amolmznttun nnqlc tram 10: ta 103 pa: :1. In
this way all tho whoa, ma intaalat-ad with buamrial
c~rncmtrat.1ma in unitm awn: oi asaaylnq 0@1aras­
Tho suns piputtao no and tar an aorta  @0r1:~v|uat..
A cmtrol was also  out md tho viabla can cunts
was wade 1mm61aht1y- In  nnthod . a slightly modi­
fied cmcmtratinas at antihtm-lei. in nriml tubal»
0.25» 0.5; 0.75, 1.9; 2,9; 2.5. 5.9» 10.0, 15.0. 2043,
25.6, 30.0, ‘$0.0 and 100.0 “Q/I1 are and. -fi:’=T~ D U118

invutthttaa ta: axial dilution  say broth
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wasuna:land£urth0:3%sadLumah1e:1d0wan1nc<Irpor­

amfi £0: t-in uaayfifi _¥_I_;_l9_g;_g . at pH
7.4. Thu ntninm? inhibit’-fit? mlwmttatim mil points

uo:ndnun:mmIfia£tar3§aa448hua:01mmbat.l*:a. the
extant at buetntimtatln or bnctarlnl nativity at tho
was ulna Ln tho ehnnqo oi vzlablc all cant!
axm ethurwards. tho lounaiaamemtntlan atwhlwthn
inhtbitary dawnlopalnt. at visible gs-oath no tabla.

with ‘friptlcnlt lay  plating fiilflb mi ml. 01
ample dilutlenacricl firm afl min at MIG uric: Into
platad . when than who arias was am; ettlutand hnfiwn
p1at1.n§;¢ 0.25 ml of than solutian was wed to 20:111. at

ranulten agar which 1.» up: at so°c man) dllutlaa) and
plawé . Tho usual. dllutiml at 101 ad 10": warn
made hetaro platim-. rho locust ¢%nt:at1m at mini.­
?b.Lc:::i.cs shaving no single aelmy fiazmtzlm 0! qtawth er
r;rawth1nthm91atnio'£tt!.pfl.eas0soyaq&r¢ um:-ca
hours mm alas as tan  bu-aerial eaaelnizntlun
at in mm: wail.  inhlhltury aenmntntim (Bra:
Bury. Qt-unis and firnrries 1.972) .

hh§. ­
Thi iii!-Gtlvmflat 0f find!

adfiittvu at putucinm sorhafin mfi radium hmsaetn ca
ilsmwvw w;§2Q2 ¢wb



ntnlfi in £1sh.hnmnqnn£lI and nnnll hflmBiClllII.fll=GflB¥P

rolmmg thn»mLn:ubtal activity unrn lnvuutlqatlfl, Qggr
Qlis “IE1” I1“ ZLLI.-L52 fllfirll
1n=1uamqeyp¢m1m:a»ma1so:mmq:avn1nw:;pu­
cane say hruh.at 37QB tar 24 hurl. For qruuh at
3gg§gg;|;ggg;;;gg;;;5g; gz Tfihnthwua unid. Cultural
at knuun cnnanntratlann at £2105 par ml unrcriaaculahnl

in the £fll1flIifl§‘hflIflQIItlu wins Cat £lIh»§§Qifl[Q§flll,l
Ilfi Hneknrii Qg-_§§gggg£§g). Prauna (ggggggghgg§§ggg9­
ané crab (_§yg_1._,1_g_  {V1-flu loct-tun 6.2.2-)­
Ihn tnuuulatn sample: wore hqpt tn tho multiurauad
hoqauraturu at 4 to 8°C tor ma day: and cattle ulna was
aarrind eat with at adétng £06 addltlvln o£;petna01umi
uwbuu and sarlzum Monaco ($.11 Laval).

tar thn=auunn:at1aa at viahlc

“"8" °9  W4 2'.!~.1==...£42 v
Ilnplil wire taknn (35 grams) and hlunfind with 325 ma at

startle pl%hatn butfier £0.-063 1+1 at i<3aPu‘) at pi-I 7.0
ta anrmiauun. with ggrqpxiata serial dilatiua. tho
‘labia counts were awnluatnd and cnntirmod as ficnusibod

in aautim 22 2.2.3 md 2.3.2 (vldo supra) .

Qhlarlnc is weed aamanly an
a  to central vulva: mlcraorqmim in
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diifioroat anvlramntal Qttims and la flood prematu­
fiauatatmotdaloriaomvarionlntwoocqaniam no
ntudi.0dhIanaywa:l:I:'n nndltillcdyfininlflaafln
tron cnlatlmn cum cnlcrinattnq  mu: cnwmcntl
oiaolllaadhtwakimtlnpqttdnlbudanadauthlr
(M800 Q5 3;... £960: rumor and 1:901: 1956).

chlorinnttaq manta an dilinloltlntl Ln tho fish pit)­
casainq malty and in thn amt-:01 at nu: nwlies.
nan» aunum has bum plid to  afloat a the
viability ofi than: gut-Iceman. Wain  Ill
amrzziai mt to atuéy  afitect at ehlerlln Q urinal
aoratwpu at  and i mlflzit ptcnmt
in fish md fismry prafiuats.

“noun Law and M911 can collocat­

tatlmn :u1o3‘°’.-manna“ “°"pu:¢m\o 01
app. and   warn tnaeulatod 1|:
atorilnf fish and shall fish hawnqnatal dnlezlhcfl
when wide supra). The homoqnnatnl warn trawl
w.1.1.~.h 0.5% ppm imq pox: mm: ta 10 pp; at tron available
chlarina at pr; 7.0 with deflnlto time up to 15 mn­
IIBOI -at ream Iifimvfirabzrc {39°- 32°C.) .

Cdmbrfiial ehloriac bleach

mi pun:-hated and kept in thc I.'&£t1qB£1l’-I6 hetero GIG.

Initially the available ehlarinn was  tram
the commercial hypoah1ar:l.t-» solution by pipcttlnq wt
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10n11.n@o250m1q1.-anluuted llaakcmtaininqpurc
q1aaa- dtltlilull alter (chlorine trio) . Tho pipnttul
Iolutlm as 16606 artfully by kacpinq the 10010 at
the ptpntto b%nth the mrfacl 0|! the distilled
ulnar. With tb glans dtdtilled water. tho aolutlm
was ands up to the mark. 26 ml of the aliqugt salutian
Ill  with 20 ml pataliiun 1Gd1d0¢ solutifia Qwd
tttratad with ll/19 sodium flalaaulpbnh. in amazing
tho and point (straw yollow calm!) 5 ml at ituhly
preparcl starch noluttm was added and titratud flurthnr

with ll/10 naaszoa until the blue <:o1aur appoard.

Available chiarina in  nolutlan ­

lll H/1° 8825203 I 0.3546
Q Q H/V

ml 0! 1:118 anrgslfl

Baird Laval oi 0.5 ppm to
1.0 ppm ct available ¢‘a.1o:1ne {tree} solution an
prepared in fish mfl zlnllflsh hauaqmaiaal which em­
taia the inaoulatcd orqauuas at § an-otypon
and 1;_g_a.'__g._g  wlmrul Otparatl-If (am­
ccsztmtim 105 pot ml.) . The hanoqanataw mm stlrtd
wall anti aim: map-warn tor also :\1nates= S ulna!-.00. 10

minutes  15  the \&=-ates warn uautrlliué
by -adding ms ml to 9 ml at atnrile Txipticauo any broth



and turtblr axially dlluiini with 0.1% stern: 001­
utlm and plating in Xylene Iqlino delanzyehlunto agar
In: £35555 narotypos and Tlalolulptnto citntn M10nit war 1“ 1- ­

Tho nufitr at deal erqanilnu
untndotnrntnudlraathoditfinxunculnthnemmtaan
Tsuqagbotarualmdaltnruwuaurctéflnchloriac
aaaltim (am1tl8Il=')- The anabolic injury in dttnnllncd

:n1uy;»uu=gna1:a:8"pup1auquaan¢nunn

andtsaqnr (I>.tfin0)- Thndithrcnouin
adooloctlwuplazlagandlumvlll qlnaumlr
at 1nj\\I-‘I4 0t§1s:m¢

the tasty tau: anratypnn at
gig; tutti! fer nnllttvity to dilhrnat anti­
Mcrubntal. a9nnta\nro:QnlInuG1ntab1ou59md61
Q36 lhmlls tbn dliflttint typdl Oi rontat-Incas. ilhl
ronlleanas unto cataqartnld into thrco torn. rcliatnlcc
Lntnrndtah. and nnnlttninaecocflancowlth &\\org_§g;_
($966) and Into: by Ryan gg Q,» (1970) and prummfl in
“M060 almqulthatcnfltdlahtblttmncnll utdlmnutnrl
1: pouathnutn.
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In tnbli 62 ll fiictd, ting‘
vorowldndlthzcnenlmncnqltnoozotypon Lnthupo:­
mataqo at nnlltnnot. Ihll wu llluotnud by tho mala­
tlnoo lcvol ¢1'C in dltfiarcnt arotypoo at £11135
and 011% a pcrctntnqn of 11.9%. Similarly tho an
noragypu abound nllctua to dlttcnnt antibiotic
aqmyn. For animals: _§.  cahfllltnd tailb­
to  antibiotics tasted: than an tull­
to chlarotzctracycllnu mo was  to chloro­
phnnleol, taut were resistant. ta Noonwcln, thzoa worn
resistant ta Klnlrqcln anfi an was rollstmt to Glytntrn—­
aycllno ad 01: wan resistant tn penicillin.

Jn ounmnatlon of tho antibiotic

auanltlvlty. results shared that 78$ an-ltaarun at @­
gglg warn eawmlataly sensitive to the apccuum 1
luadnq the mttblwtlc at sulpha dlantnn. Anmq the
ramming mimznl worn tnmiatant 1:0  or mm dtuqa.
Mwq%m¢ww=°f 2- $­
§.- .mm¢.§- Md .§- ..'.Q.B.§l.flL #11-*1“ 1119""
rmltlblc fin» reolztuwu. Oi the 21.0 laalatnl at gli­
_J_,_Q 90:01:-yplm 11.9% warn rallltuzt to CTC. 17.14% inrl

resistant Ncomycln. 11.0% to Kaaaqclm 10.036 to fly­
utracycllnn, 28.076 to panulclll-tn. 26.7% he suqtmcln
and almast all are rolls!-lmt. to hqtlti&.9-ulplanfllazlnn.
Bane at the isolates shows! nslstnm to Awlcllllm
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llnlidixta acid. P¢llylIyI1n B. and only tan‘ llolatnn.
§.$flcm§. mn zca1l\:antteCm.aran­
phnienl.

°\'1WI"I #1 ­
51. also abound vntiablo sqnltlvity to éltfiartat
mt1b10t:l.m tested in this lnvélttqnttcla and thq are
clasalflcd as rullltant. lnmraodintn. and alnlltivc
an clanitiod tel: tho .3 lpoclca (tabla 64) .
It van oviém-at that 8876 an onaaltlvu to chlurmqahlnicol.
51.9% Noomycln and mtthor 61.7% scnaitivc to flalidlacte
acid. 02.0% to striptnnycin and 50.514 ta Polymyun a.
the strains van ruminant. to ehleroi.-pa-.rncyci1nc(63.3%).
Pmlcillln (77.3%). and fiulphndiaslnc (94.4%). To
other untlbiotlm. tho cranial! wore mom-ratoly
onuitlvc.

T110 flnismm inhibitory GGmQn-­

tratlonn at difihrnnt antibiotic! tootnd are Ihma
La tabla 63. Io: this purpose dilution: author‘! and tn:
cup plan fiittuslon rncthod hfl unto cnqantlvoly auadtnd.
the dltlunian plat» mother! (stool cylinder cup) and
dilution prcncflaru are all auouptod praeodnru tor
evaluation oi the antibiotics (Ila): 1964) . ‘rho antibiotics
used tn this Lnmattqltluu are clinically autfilcinntly
ntablotozuaaluunchnnqefldurlnqmual 24t.o4Bhaurl
hides poroid. E-iworlnmtal results at who dilution
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and aauuiaea qua “mama s:I.m.1ar mauiu
and ally ‘Hahn uilut-inn is pmasuntnat! (tabla 63) - Thi

adalmm inhibit-my cmamwatim study ahmnd that
tho  airbag’ at tiahlc cello at erqaaiamu
with  cmmtratlmn of antibiotics.
It in naaannhlo ta cmcludn that  at antibtodfi
cmelatratlma an  in tho Ina oi inhibitiaa
by the ditfuaian plaza mtlmfl (mm diflusian) earma­
pendtnq ta the  PCIC mbn dlluticn unhtud.
Thus a dal antibiotic will produce a 6%»
inthauunblratmluaiulromtlwedqnotlmooi
in we mm pl:-an mnt.hod(di.££\as.1.¢:n) . Shun
worn was :0 aolany present araund tho can at inhthcltim.
the ant-tbiutic toatnd Q31! amqsloto  actlm.

Far tho study G! MIC. five er
niacculttras ot moqpu traumas same
Ipcutu at rmdm are talus: and axawtand. ‘rho tablcu 63,
ad 65 lint fiitflorant lcrotypa at g culture:
and gggg aulturfli. llolatnd item
fish uni ahalltisnns Opiates. Q: u:amLnat1m¢ it val
revealed that mtnima i.ah1hM'.»ary cunouatratlm variod
with  to: dltfinnat antibiatioa. ‘flu MIC was
washed out ton: the strains whcih were amsittn to tho
various antibiotics brand cum; 63). It is cvidczt



that most at an  ac:-ewpnl and #11510 cult­
1uw urn U011 below tin level at sensitivity to
Chldrarwhdlicml. liallfilldc acifi. Palysyxin B, and
niaorwdn (£19. 18). To mm: antibiotics thny an mafi­
oratnlg sannttvn. but euqlctnly reaiatmt to alpha­
éitaaino and 9010111.: G. In tha ease 0!
Qllggg mltuma also shcnnfi resistant to micillia.

in comparing tho dittuslcn
plats  with em tabs dllutlm ml\=l*I0d¢ tho cune­
Qattatlm ci antlbintbes £0: MIC iiafly shaved slightly
mam: value: than the who tnuhtnquu. ch um dilation
mnthai an   it-able 63 and 65) it was
fiaund that  anti, 1-  altar»
ainrllfl atatlc vxewth in the law Laval at £18 Ouch of
tho antibiotic cxaminofl, a highs: level qlthnr 5 tn 19 uq
or moan was szalcattd flow all the cultural: undo: awry»
1:1. an we lounl um; um plllbli Qelmt at Q?
aad 31533  wlturon alumni 1 dunes
mnasnhunduablewllsmnrfihmnpcrdflvliah
indicates an uprupt rise in 1416 vulva. ‘£110 LIIGIOIIO
in the viable cells indicatad in thn Intlbluttu that
Pcnlcillln and Strnptrlwycin under tilt was %ada.d
sitar: GB hm“. 1"urth<u: xczlnumtal results iafilentil
that MIC taut reduofld the nuwer oi viable eallll Ihm
the amolntratlan oi antibiatice an lactnulcfl ta 0
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pout whuro tho lnttbictla in almost 100$ bnctnrtctéal.
road uddlthnn as pznnrvat-.1100

nuhuvounuunucrbnu aadmdiumhcaseuunnrouai
In teo¢atopro1ugtruautqzo\|tha£apel1uqn%1om.
rhn'o£hate¢t:hou tcadaddiuvno u w1.
culharca are lists! in tabla 66.
Thll study was anrrlld out Ilth 0.11 nrutypou at £­
%LL“.fl£2 _&Bwww­
Th-vlr¢In=l9Iv¢mI1auma¢:=;a£a£.LsII¢3l5&9.m£s­
aa11:a:codocrana1n.ttLa11y1.nhothhomo­
qcu1:ol&£:cIh)ol1.nmu1a1:m*1cnnnndth0coolndhouo­
qanazacw ouumu cm natlvc £1o:a)atmrcQ at 4-0°c.
&‘1'hnrcuu'etl1rausapaotdoc:eua1np0rountagu
attmntuflld load. tholalttal. roducttmfiuatwo
dayl) Q Ilrly luqfl 0! Itwllqm was rapid. Thil was
tnllowndbyqtaflalrducflmtranfinflfltddlytotholalnnivlabiltty nth:
thiapnrioduunnqainrlvlfi.

Cholllllnlag tludataflurthc
oticut at madam banana (0.1%) ad potassium certain.
Lthubounfieunlltlwutaoomalulivuovldnauaeutho
tldtnctlqnélflltflttllllurfidmllflldlvfltbflwqhtlll
mmgmw|w@&wumannd qdu.

mthncan0olautac1avIdaan­
plan, tbs total hmhzhl lad (natural tlara) an 011:1­



‘_',‘~.f“\r ;
_ . ,3’!

mud and tho highs: pox-onuqu at
Quinlan anrotaundmthnprolqcnotuddluvu. 13110
data at the present lnvnltiqatlan mdlmud that tho
pcilmea oi adflltlvnu at potllatum nu-ma ant! sodium

20¢blnqto malted in than nu substantial znfiuatlen of
nut-II ml mm <hb1~ 6‘)
but miataln Q13’ I static lava). £9: I piriafl oi thrlo
6-um.

Tabla 67 sauna:-Lian tho porin­

taqu at survival of 611::-;-mat _8_Q_§}_J,5 aorotypns and
alums at $33 . M: ch: uaalatratlun
ot0.5ppn_§ %$mmI\\rv1v0dvV.\pt.a20ni.au1:nl
oi napcuuzi but at 1.0 ppm rapidly vnnilahld within fin
minutes at clpasun. in Lncaalhg Gflfifitlltlfil oi
anllahln 1:00 nhlarlno at 10 ppm and 20 ppm the hlqhcr
pquaum (ma? 9“ Qgmn) um: as viauuzy. :41
thnanrwlqpuc underntudyhohnvld Lnthcnmnmnnnr.
sseanlyaularuatrmflan antahnandmumtcd
in tabla 69.

Rmmm lime mm
thc nmuq was last within 10 minutes at a ¢m¢&tIl&­
.t.I:5£0.5ppato1ppm. mt.hah1qhoreomaat.rat.$.m
rapidly last its viability. ‘rho vihrto spacial worn
more suntan to Ian: a*ananat.:at1cu at available tron
ablation. Thu pzoamt Lavnnttgatlm enplaini that thn
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qonucnv-1a£t.lnnc%;sant.a1ppnt05@r\£nu'10
alumina mason! death almost last 120 Viability and
eoaldnotiaelain can attnr cnrichnnnt tochntquuoo.

nwauntolmnremenuv
um¢:o.sppuaa1.oppmzo=1asumua.mu¢-Q
injury and Ganth. flan actlm at chlurlno m 00110 an
a1aaot.:ap1di.nehu1a:lt!.n1aa:pnIuro0£t1un(1ou
t.hm1lI1n\itI)¢\11:l\u\\qh1njIll'y%tdd\|:1l|qtI\I
tilliatqcnurm rhutajuryolccllnwuxcdchncud
by thn a1¢=uv¢ sodium. upanmnu wan £593
u:mww£m2 ww1fi-MM
s1n1lax£njurywhlnwoudt:o0.5ppmtar5m.auunI­
The injuzy 0uIat¢~= an Triptimaa say agar and minim!
nan: did not 41150: ntmltlcutly (data unto net gnu)­
Ilqurnl 196-20 tnétato death ml injury at calla accused
during cup-cairn at cnlarlnn. flight: omanatzattml of
amurino anal! aha dath mablo 69). 1- ;
i_au11n:cua1aohuhnvndlathoann|nnao:u
Ea.e!.}.a­
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Aqvlcllltn. no strains walnut than drugs an 100­
laud.

lhhnnuon bill! M tht in vltro
ncalttlvity tn clinical nitlrtlvcalll can duloafi and
zanycwunbooznttca flaonnniyotndnnunndlalcm
(1968) av! auburn. tmtkoo § Q5" (1960): nelson and
nlltalln (1966), should that lfillilllyfiill and polgmyztn B
nhmund that thug an hlqhly cituctlvo in vitro, but
htlnfllnthotronfinuntalaalaaollulinandqplwnd
fiovariflelsan and zalulln 1966: Riley and Rym (1961).
aiznilar clinical remit: have been rtpariwd an the
nlatlvc high mmciaity at palyayadn 8 nuke those
druqsundoairablo lurflnflntnpyotfialnaafllamfllcb
tau. Evmcmugh tho reports shaved can nflqttivo
results. in vltro studies an canton! cut by new
warmers Ln meat yonrfltunaglaun 1961; S-nayal 35 5..
arm 80:1 5 5.. arm I-In an).

with specified artistic. tho
survey almond n lnclduaa at multiple drug reciauma
in thi clltllrtl 9! $345 aorotypea any which
§.- §.-mam §-iwa-mm
Lndiaud are rmtitaon. ‘rhea patifiwqunlc Qi
an-amiss with intecttmn mluplc drug resistance
any be pswsant in aavirumuuat am §0I5.‘I.b11-5 amtaadaata
thn fliahnl around.
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Adam and Below (1968).

mat ltrainl at §_. bceaai twis­
qm ta awluilna aims). to tantra-qr¢11aI~(l67Q cum­
v@=@¢ww'mrwv»M§~£%£Le- Alifllurhww
nag was also aawlby Knyu. ifilnl-10 and 1-ind: (1963)

' ‘\­
‘AV

otfitfinlatlnt. Slam this skint: §.* an
cammmlytsolntnflinflgfiandtiflnryprefiuctnadtn
ma lahettanli it  18 111011 tn qtt rullatlnt. 1-‘ho.
male alt um nmdy an Ln mg:-mgr. with the fladtaql
at Adam and illllm (1968) ad abound assistant to
tut::acy1I.n0- Almmt all the as-sins muted under this
sandy stand tllintant to sulphadiaalno  to
ma 35 5.. (1966) and Rym 35 _g,_.. (1910).

24:0 data zopertod hare an
tram thl hufinlquoa at diituaian and $0 dilution
plinth mil‘-bflfil lad ttlflltl urn tiiabln ta‘ thu dthlctimatiflcwwrtnuamttblotim
1962: Pasha mc-*1 -Icarus 1964: Buthorluml 1964:

Suthttlaad and Ruhinsma ma: Hallcador gg Q,” new .
macmqzarattvnstmiy otmc, baehmlthedaahound
lawost wnunmsratzcna 0! antibiaticl. Ibaw Q5 31.,»
£1912) also stand 11:11,“ thzdingl. by emflyiaq tho
maiatmau at  to mothicllln ml!
relatnfl image. an team?! that. the result: an £avaur­
ana at 35°: or balm am rnaiataaon ma um-. at a1°c.
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in viii of tht high Lncidtacl
Qf 9lI‘=I'°Ill\=i*l'1flI Wild W !1~.%.2
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abound 1 M16 naiatanca (intnrmldtato) t0
ch1a:?1eo1 unending to  “mam oi Bum: (1966)
But Japan“ uerhurn uoafl difitcrant. amomttattma to
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Mrinq 1969. fiizfllnrly  Q an (1973). studied
thn  smnltlvity at 111 aultanrns iaolatafi
in Calwatea tram cans of  and gaatreuatnrltin
in £969. and qxmpod tau tumult: into thine catnqatial.
via znailtarsh  and nczaitlvc dapundinq
upm diamutara at can at Lnhlbitima (Baum: 1966).T1“ 3&2
strains an snsztlvn tn tho ®J._e:nuphu1m|1%. hiy­
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tabla 64. Aatlflotte unoittvtty pattern at $80 isolates
#1 um: m:%nmmm­

Anttbtotta Rnistunt Intcr 8 canitzlvo

Anlclllia 107 ($9-44)
filcratotra

GIG11ID' i.‘ (6303,)@1 ­
unuyun
Inudizio add 4 (2.22)
loonyain 6 (3.3!)
(maintain; Ha
alt:-ate G (3.31)
Pcnicillin £59 (77.21)
Btroptoqcln ­
Bllyhllilfllnl 170 (94.43)

the onlittvity interpretation according to Baa: 1}, fl,.,1966

attain
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a'nw.33)
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6908.32)

9763.91 )
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.
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:(\.s1)
1 GGKGBJB)
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Fig.za.;1-1 \L;i;:c._§_Q_ susceptiblity of various §qimoQqi_lg serotypes
to different antibiotics.
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Fig. 20. Injury repair of _§_i_§._Q;_'_§_.__q ];a_ga}1_§q3;qlyt1§gg dalla -that
were exposed to chlorineof concentration 0.5 ppm.
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