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THE EFFECT OF SIX CHEMICALS FOR DISINFECTION OF LARGEMOUTH BASS EGGS
Lloyd D. Wright and J. R. Snow

Six chemicals: formalin, acriflavine, Roccal, Merthiolate, Betadine,
and Wescodyne, were compared in their cffectiveness as disinfectants to
be used in the artificial incubation of eggs from the largemouth bass,

Micropterus salmoides, Lac. Eggs infected with Aeromonas liquifaciens

were subjected to l5-minute treatments of varying concentrations of the
test chemicals. Merthiolate, acriflavine, Betadine, and Wescodyne were
all effective bactericides at concentrations tolerated by bass eggs. The
treatments of choice were acriflavine at a concentration of 500-700 ppm
and Betadine, at 100-150 ppm, Active I,. Roccal at concentrations high
enough to be an effective bactercide was detrimental to the viability of
the eggs. Formalin tested to the 2000 ppm le§e1 was not an effective

bactericide.
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Abstract
Six chemicals: formalin, acriflavine, .l.iocca@, Mcrthiolate

) Betadine@ and Wescodyne:, were compared in their cliectivencss as

disinfectants to be used in the artificial incubation of cggs [rom the largemouth

bass, Micropterus salmoides, 'Laé. Eggs infected with Acromonas liquefacicns
were subjected to I5-minute treatments of varying concentrations of Lhe test
chemicals. Merthiolate™, acriflavine, Betadine™=, and Wescodyne™. wore
all eflective bactericides at concentr’ations tolerated by bass cpggs. rThe
treatments of choice were acriflavme at a concentration of 500-700 ppm and
Betadine®, at 100-150 ppm, Actlive 12 ROLC&@at concentra_txons high

- enough to be an cffective bactericide was detrimental to the viability of the

eggs. Formalin tested to the 2000 ppm level was not an effective bactericide.

BEST AVAILABLE COPY



The cifect of six chemicals for disinfcclion of
largemoulh bass cggs '

L 7 .
Lloyd D, Wright amd J, R. Snow‘;
Tishery Biologists (Mgt.)

U. 8. Wish and Wildlife Service
Warm-water Fish Cultural Development Cenler
Marion National Fish Ilatchery
Marion, Alabama 206756

Introduction

A technique for the coxitrolicd incubalion ol cggs Trom the largemouth

bass, Microplcrus »salmoides, Lac. h;is been dcvelopc'd and Lechq at the
Warm—-watevr'FishFCultural Development Center, Marion, Alaﬁam’a‘ (9Y.
During the course of the search for an acceptible incubatidﬁ methdd. B
occasional heavy ‘niortality of quib@fjfoé was encountered which was attributed
to disease. Since the b'ro;)d fish [rom which the eggs wcré obtained had a

history of chironic hemorrhagic septicemia eaused by Acromonas liqucfacicns,

. {8, 10) prophylaxis of the eggs by disinfection seemed applicable., Thisisa .
' common pl‘actiée in cold-water fish culture (3, 5, 6), pionecred by Gee and

Séu‘lés (1) who studied disinfection of trout eggs to combat furunculosis discasc

caused by Aeromonas salmonicida, Later worlk on this approach to the control
of furunculosis has resulted in egg disinfection being a standard control measure

for furunculosis disease in trout culture (3, 95).

11’1‘0.5011[ address, Lloyd-D. Wright, U. 8. Fish and Wildlile Service,
- National Fish latchery, Cheraw, 8, C. 29520

zl’rcseut address, J. R. Snow, Dept. of Fisheries and Allied Aquacultures,
Auburn University, Auburn, Alabama 36830
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Materials :m(j Methods.
- The object of this study was to determine which of the readily

available Chemicalss » previously used in troul~cgg disinlection would be

best for protéctiug bass cggs against infection by Acromonas 1Euu'l'déi'ons.

Cheniicéds tested inc_"'ludved:' l'o.l*ir_)'alin, I\'Ierthiolnl:o@ acrillavine, ROCUﬂlQD,
" and twé povfdone iodinc compounds, Betadinc@ and R\’cécody’mi’;@

The /_\_ liquelacien styains uscd to infcet the bass cggs were 70[ two

sources; Auburn Strain, 'Aubur_n, Alabana and Marion Sl"rai-'n, Marion, |
-Alabama. Both were initially isolated from luargemoully bass.  The |
bz_l.cteria} cultures were maintaine(i §n trypticaéc SOy agar ('T'SA)' o-r ﬁﬂltricnt
“broth (NB). The test bac‘tefia “?él'ci'beriodically passed lhrdﬁQ‘h 1i\}ii1‘£,"
'largemouth'bass and re-isolated to insure a highly virulent organism.
ildentificabim’\ of all recovered 'orga’nhms was based on thc'presumptive

'scheme of Bullock (2).

3 _
acriflavine - neuiral, 100% active powder - Allied Chumcal Co. P, O.
‘Box 431, Mormstown, New Jorscy.

formalin - 100% active, for maldehyde solutmn, 40‘/0 y volumc, W II. Curtin
' Co., Atlanta, Georgia. - :

Merthiolate®-’ 100% active powder - Eli Lily and Co., Toronto, Ontario.
' Roécé@— 10% active solution - Winthrop Laboratorics, New York, New York,
Betadim@- 1% active{z - Purdue Fredrick Co., Youkers, New York,

Wescodyno - 19 active T, = G, A 1, Now York, New York,
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“Establishment of Chemical Concentralions

In preliminary studies it was established that the folloiving concentrations

6f the chemicals would kill 99.9 }501‘ cent of the test bac.l.cria4;‘ Rocca1®
200 ppm, formalin 1000 ppm, Merthiolat ~®GOO ppm, ac’ril-lavinc 756 ppm, |
Betadine®auq ‘\&lescoai3r-i1§®150 .ppm (lr.\ctivc‘ Ip).

To determine i"f.the conce_ntrzition ‘of disinfectant ro‘qui‘red to kill the
bacteria would be detrimental to thdcgg;s, and to determine a margin of safety,
'gl‘OLIpS b[ eggs were treated atr concentrations cqual to, higher, and lower
tli:m the eflective vbact.erici(.lal concentration. (rable 1) -

Spaivning mats containing eggs were removed from the p‘ond,' the
eggs were removed from the mats and waéiled in well watér to remove ﬁ11y
' siit and debris ; then washed in sterile well water and divided r'mto groups of
20, with one group set aside as controls, There were t.hl;ce Lest rgr,o-ups for
each chemical and 3 control grbups; Test groups werc placed in cheese-cloth
basketé and immersed in their reSpecti\{Q disin[ccl;anté for 15 minﬁtes, Ai'fer
the treatment, the eg'gs were Qashed in stérile water and placgd in 250 ml,
Erlenmeyer flasks containing 125 ml of 720 r. aefatcd. stgriic well water |
where they were allowed to hatch. 'I~Iartching success was clctcrmiuod.by counting

fry. |

4Wright, L. D,, Unpublished Data
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Concurrent with ﬂlC above tcsEs, cgrs were inflected wiLh Al
1igxxc[acie11-s bachria.by placiﬁg tﬁicm ill a nutrient broth (ND) cultu;‘é ol
- A. liquefacicns, adjusted to a No. 3 McFarland staxxdzll‘(l, for 30 minutes,
_Tlie eges were then washed 5 times in \Qell water, and placed in dif[crenf
cbncentratioué ol chemicals to determine the amount required to kill bacteria
}0171 ﬂlem. (Table 2). Eggs 'weré placed in disinfectants for 15 minules,
washed 5 times in sterile well waler :ﬁid placed in NB media Lp cheek lor
?iablé bacterin,-

The data .obtainedi[rom the above lests in cdnjtmctiou wilh in l‘ormn(:rion
Coilcerning the use of disixlicctants_ in trout culLurc, (3, -5) established the
‘disinfeciant conccutratio.x'is -tc')t be studicd as [olléws: Mm'[:hioluLC@)ZOO and
400 p@n, formalin 300 and 500 ppm, aériﬂavim‘; 300, 500, and .’?'50 ppm,
Betédin(@and WescodynéﬁD 100 and 200 ppm.

Hatching Success of Ilggs Following Chemical T'reatment

Py

Bass eggs were removed {from spawning mats as previously deseribed
and washed in well water, The eggs were then L{l‘ougllt intoAlthe lal)ordtory
wheré 50 eggs were set asidé o serv’cvas ncgative controls. The remaining
Cggs were .i.nfécte.d by placing half of them in a NB culture of Auburn Strain
A. 1i.gxlcfaéie,1is and_half in a NB culture of the Marion Strain, A. liquefaciens.

Strength of these cultures was : . The cggs were then removed,

washed, and 50 cpps sel aside as positive controls, - lach group ol caps wus
‘divided into lots ol 50, placed in cheeseeloth baskets and immerscd into cach
concentration of the respective disinfecting treatments, 6 lots per treatment,

After 15 minutes the eggs from each lol were washed in sterile well water and

.
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trransl'erred to haLching Nasks, Hatching’ su‘cceés as measured by a eount-
~of the fry prescent was determined (Table 3). l'nclud(,;d were five disinfectants,
four at two concentration levels and the filth at three. These were applicd
to two strains ol‘z_\_. 'liguofacieﬁs (Aubqrn and 'M:u‘ion) wil-h éix rei)lications.
Also inéluded were the'n‘t':gativAe and bositivé controls. |
Results and VI)‘iscus sion
garly in Lhclinvesti.;;'ution i(z Hecame evident: that l{m:cnl@ ":‘il”il
concentration -high enough lo be effective as a disinfectant (167 ppm) was lethal
to-the 'e’ggsl and hatching fry. Eggs treated with Roccal™ at a-level high enough
‘tokill bacteria or higher, turned cloudy while shortly alter lirst exposure '
to the treatment, Bccauscv ol tliis, RocC:.11®wns not tested further, |
| Lges treated with the other disinfcctavnts.had varying degrees of -
~ hatching success. Most treatments showed a higher percentage of cgg hatch
than the pds:iti.ve controls and in several cases a highc-r hatchihg percentage
th;';n the né_gatiAve controls, Cne except{on was when one Merthiolatc@ | )
replication at 200 and 400 bpm wa'sr inad\iei‘tentlyi left for '%0 minuﬁcs instead
of 15, resu'}l;ingvin a complete mdr"t‘alil;y of l;hé treated cggs. A low formalin
cpﬁpentrﬁtion and both' Merthiolat -®treatm.cnts- in the Marion Strain of A.
ngéfaci_cns showed a lower hatching percentage. App:u'cntly in these instances
cnough viable bacteria survived the disinlection to alloct the hatching pereentage.
The iadine compounds at 200 ppm appeared to be Loxie Lo bass cpus, with
surviva.i of embry{)s in thd Wcs¢odyne® being only three purqont.
Ali the ‘chemicals tested except Roccul®and the iodine compotunds
(Betadine@and Wescodyne@ had a high ‘margin of safety, and could be uscd .

at zi‘conéentration of 1000 ppm in the standard 15 minute treatment and not
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aclvcr.saly allcet . hatching success.

Acriﬂavine‘,gave the bestv résul‘ts ﬁs a disinl‘cd:ant, \ﬁth little '
di[féi'qnﬁc iﬁ Q‘[[icacy betwécn the higll énd low concentrations, 1t hgd the
diéadvantage of being very haﬁ] to w;ish. f1f01n the eggs alter treatment.
McFadden (6) réported that up to 15 washings were needed to rembvc acriflavine
from treated trout cgg.;’s. Al'tcrr'firve washings-in this sl;u(ly,'o.nmxrgln‘cs'i‘duc
Hr,cmzAlincd on the bass eggs Lo bring the srl:ll;ic water in the halehing flasks {o
an estimated 3-5ppm concentratioﬁ of acriflavine, but this did not adyerscly g
allect the hatch. 'Thié agr.ees with Vunpublisho‘d data by; Beck (1) where bass
7 {ry werqheld in ac:iﬂavine at concentrations as high as 10 ppm, for 48 hours
\&itﬁout anyk alznormal behavior, Acriﬂqvine éontrollcd fungus in the hatching
flasks hwch better than the othef chemicals tcstéd. Snow (2) ro(xtincly exposed
iarge11iout11, bqss eggs to a coﬁcentration of 50 ppm [or 15‘m‘inutc;-s usﬁ prbphy—
lactic mecasure with beneﬁéial results. This troatmont cohccnh-aLmn was later
increased ‘to 100 ppm with no rinsing and no observed harmiul elfccts. B

Concer;tratioﬁs offormalin ( Tabl:eﬂ 27) up to 2000 ppm were noLvrbr‘”lTéctivc
in glixﬁiluatixlg A. liguefaciens frorh the eggs. Morthiolato'at 750 ppm,
acriflavine at 1000 ppm, and I, 'qompminds al 150-200 pbm; were 100-pereent
effécti'vc in killing the bacteria however. The concentralion of chemicals
which succc’ss[ully conlrolled ‘bac't(njm on the egps was  below the ‘lcl.lmlrlevcls
established earlier (‘Table 1). l\’lCrtlliolzlL@un(l acrillavine were well bul.nw

®

the salety margin and Betadine™"and Wcscodync®nt the extreme upper limits
‘ ,’11.:,‘,'7 l,.‘t'r‘--

of safcty. 1If these higher concentrations werc used in the Lests, hatching success
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- may have bcc.n improvc(l; It is, il()\\’CVCl‘, évi.dcnl; that complete :climi.nati(m
ol pathogenic organisms is not e¢sscntial to have a high percent ol'rhaLching
success and survival, The besrt rchremical. to usc is (m.o {hat has a high ma rgin
of sal'crty and should be used at the lowést conccml:.rnl‘.ion Lo givu (,hcrtr‘lcsil;cd
results,

-Data in Table 3 were ana'lyrzc‘drs.LaLisLiually by the rmmlysis of variance
téchnique ol Sucdecor (7) couvcrtﬁug tilc hatching percentage to aresin per-
centage. Replicates given ,doubio’ Limc exposure were excluded.  Resulls of

‘ thé.,compafisons are shown ilmg']‘ablie 4o

All of the disinlectants tested except Rocca@and formalin appcrared
benpelicial in impi'oving the hatching perbcntagc of largemouth bass eggs where
the ecﬁwenu-ation was within the obti;1\u111 %ung‘c.“ All Iactors considered,
however, acriflavine appears to be Lhe treatment of choice at a rate of 500~

700 ppm for 15 minules. The iodine compounds perlormed well at 100 ppm
but lacked the margin of safety w_hich acriflavine d,emonstra.tod. ‘.C‘onsidcring -
cost qf treatment, use of iodinc might be justilicd in spite of 'l:hp ndm‘ow margin

Vof safoty. \«Vhilg I\'Iorl.hiolat(,&as cﬂéctiVC in kiliing the Lest baéLcri:x at 750

. ppm, it would be fourth choice behind acriflavine and lhe two iodine compounds,
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. Table 1, Perecenilages of hatch of largemiouth bass eggs lollowing a”15=minute
disinfectant treatment with various chemicals at sclected concentrations.

Disinfectant . 3 .. Percenl Halch
Triall  ° Trial2 . Trial 3 Avg.
Control : 90 g0 95 a2
Rocca1®
1060 ppm. , 25 15 30 23
200 ppm, 0 : S0 0 0
500 ppm. - o 0 ' 0-- ' 0 SRR |
F'ormalih
500 ppm. 80 90 90 87
1000 ppm. - 80 - 95 100 92
1500 ppin, . 70 g0 - 75 75
Merﬂﬁiolatc@ :
300 ppm, . 80 90 100 ~ 90
600 ppm. 90 : %0 90 - 90
1000 ppm. ' 80 : 85 o 90 . 85
Acriflavine
500 ppm. = 85 90 90 88
750 ppm. 90 : 95 , 90 92
1000 ppm. 90 .85 75 83
a _
Beladine@
100 ppm. , 85 90 90 88
150 ppm. s 90 : 95 g ‘ 90 92
200 ppm, 50 45 o G5 53
. a ! h .
Wescodxne@
100 ppm. 90 - 90 90 00
150 ppm. A 920 v 80 .95 88

200 ppm.- , 0 0 0 0

appm. active Izg
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Table 2. Concentrations of disinfectant needed to sterilize the bass eggs infected
"~ with test bacteria.

Disinfectant - Isolation and identification of A. ' liquefacicns
‘ ' ' from bass cggs following trealment

Auburn Strain ‘ ' Marion Strain
Trial No. - 1 23 1 2 3
Formalin_
500 ppm. - + 4 4 & |
750 ppm, + 4 + + + v
1000 ppm. + T+ + o+ + +
1500 ppm, + + + ok + X
2000 ppnr, + o+ + + + I
Merthiolate@ |
400 ppm. - . o o+ + oo + + 4
500 ppm, : - + - . + + +
750 ppm, - ' - - - _ - - -
Acrillavine
500 ppm. | + o+ o+ e
750 ppm. : - o+ - s ¥
- 1000 ppm;, - : - - e e - - -
100 ppm. ‘ S T O : et + +
150 ppm. - + - - - +
200 ppm, S - - - - - =
‘Wescodxnc® :
100 ppm. + - + - + * “
150 ppm.. - - - - , . - -

200 ppm. T - - - - - -

Test bacteria recovered 4-
Test bacteria not recovered -
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Table 3.

Pcrccnl'\gc of hatch of bass oggs infected \\LLh \ hqughuc 5,
following disinlection tr catmcnt

Disinfectant

-50 eggs/trial

. Trial Number

) Percent Tiateh

Auburn Slrain

-l

6

Marion Sirain

12 CAvg. L2 % 5 6 Ave,
Neg. Control 94 82 72 78 80 92 83 20024 90 78 B0 90 G4
Pos. Control 700 50 48" 62 58 52 . 56 0 10 517 22 18 20 21
Formalm ’ - : o :
300 ppm, 100 80 78 82 92 88 86 10 64 -14% 70 24 42 37
500 ppm. 84 84 74 62 83 78 78 32 80 50 90 80 88 70
Mérthiolate@ _ b , ,
200 ppm. 94 90 0~ 92 82 88 89/74 28 10 36 14 72 S0 40
400 ppm, 96 86 0P 88 S0 90 87/73 50 20 22 32 Gl 78 4l
Acriflavine ,
300 ppm. 92 70 -92 94 86 90 87 30 62 4l 48 80 78 57
© 500 ppm. 78 74 92 96 82 90 .85 14 58 56 54 86 94 - 65
750 ppm, 88 92 .96 96 84 92 91 50 62 66 58 90 98 7L
Betadine® .
100 ppm, 86 90 98 94 88 90 9L 50 60 70 68 90 88 71
200 ppm. 26 14 30 28 626 22 10 30 14 22 42 38 20
Weécodyne@ o . _ o
100 ppm, 88 82 78 88 90 94 87 44 52 70 53 8§ 92 67
1200 ppm, 0 400 0 12 0 3 o 0 -2 0 16 0 3

All fry that hatched were dead '1[t01 24 hours, px esum'lblv killed by the test bacteria on Lha, oL
‘md in the hatching water.

"Eggs were inadvertently left in treatment for 30 minutus.
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