
as v c
t1u{1u?ogauu6ltJUtfu

U

Tn:.rnT :i{u n1:d:ssnoildauuln:lvrsudon?uniluunfiuisrioT:nlunuuavdrr{tlrtu
eo E ,, a d a o r c s s d'

quirufi o {{ $ufl?ufr rfr uinur uruu udu6r uruu rvr nTuTa6frs u6u uasuuuneiatTv,lu

(Appl.ication of Thai medicinal ptants for controtling human and aquatic

animals pathogenic bacteria in Penaeus merguiensis spermatophores

cryopreserved by conventional method and styrofoam box)

urtar.irufior iiuinriI
4a d a v dv

ultJ?:Tt.1 fl ?g}t?'tu6t,uqt

Tn:rnT ri{urJ:sunmwrJ:gur6urtu:rstdornuiuqorr,rrluiguT a (wd:vurcuruaiu6u)

rj:sdrfl qutj:surru u "'n. zisg
uuriflor6'uutfl'r



:ri'aTn:.r n fi 25 Sg AlOBO2t36
v
#cgcyrrarfi B7/2ssg

;rumui{eJariuauu:ai

Tn:tn, :i6's nrmJ:vqnoiHaqub^r:1vrsrfion?uqsJuunvr'r3srioTrntunuuasdn{rIflu
Z & ,, c' dc v a, ' o o s

quitfi a {{ r$rieufr tfr uinur uuu ududt uuu rvr nTuTa6oit r6u uasuuunriarTv{ru

Gppl.ication of Thai medicinal p[ants for control.l.ing human and aquatic
animats pathogenic bacteria in Penaeus merguiensis spermatophores

cryopreserved by conventional method and styrofoam box)

--- --vaduclu1,iqu6ufl9t ullletu

urs6:il{d 1firft'uri{u'
1

1-^^a^.^--4r q a 6 
^ 

u

-n1n?t'rnat?,lvtu1 
nrusimgrnrani ilu1Tilrj1duHiv{1

2---a-.- - -+ - - -a q - d a vn1n?t'l?ltuoldeti n6uuailrJ1fl16sti ilil1Tflu1a'u1:v{1

fiug'tgu 2s5g



AA
flmf,flttiluign'lfl

Erui {sdt#Yurluarlu.aqunrri6'uarnrud :sil r ilrQu:r uxdorn fiuqnquigura
(ourJ:smruuiiufiu) d:udltruil:guril u.n. 2559 umirurdu1inl qirudrfin{ru
nruvfl :rrJn1:io'uuviwr6 mdidrgrg I g7 /2559



uvr6odo

--.AU J , tqy u { J ad r s q u tya{1u? 1 u [:0{ n15U :u t] nrt Ltauu tfl : lvr u lfi 0 n?unil uunfr 15 U n oL:nlunu uava'rl:drlu
---l^.4.-2,..-d ea- ' ': a;-rt:--qlrirrfioq'lrrtrirufirilufnrcruuuuriufiruuurynlulau-6'cr6ilraurluna'orTr,^tu tuttd t rflu
nr:frnrcrfilnr:rJ:uqnrildar:arTrraqutvr:fiari'o6'ruroytlu0a 2 rfirr triuri ar:afi'rrtuileIlJ
(Moringa oleifero t-.) uara',:afi'rrorntv( fiit (Zingiber oficinale Roscoe) lrrurrJiu!rfiuu
riuar:r.1fr6:uvr.raufifir,J:sfiv6nrvr 6o penicitl.in-streptomycin 'Lunr:rfiufnrr'',q0r1..r,6',

r1'lutflruruulrrrjufilrirurrr6orutiu{ruuudmTurifi rflu:yuvrrar 9 rdau Truur-jon..r:y0aod

oonu{Ju 4 cJflnr:moaol t6'uri 1) rfiilal: Dimethyl. sutfoxide (DMSO) nrurd:rdu tOo/o (v/v)

(qnnrr.rql) 2) rfilar:tJflfiruv Penicitlin-streptomycin nrur{u{u 0.1,o/o 3) rfitar:affn
tluv:lnrr:rr{l{u 0.1 fiafiniuriofiafifim: uas 4) rfi:rar:arYpr0rn:urdldu o.t fiafinYlrio
fiaf;frm: ornnr:finurnujrar:arYntulvpn:r:rr{udu o.t fiaf,nY:rsiofiaa^f,m: fifr'nunrn
tuurvarlunr:rfilinurqlrhrdoq'rutrira rfiorornaur:ninurriloirduriartJildfifiem.uor
y @ 6l yd d j d v d,t1tttttjru [taIqrunrudtBuunao0nr:rfiuinrgtfJu:yuvrralulu 9 16ou Irrufinruntn

q',XgJr
hiunnrixornrjrrfiofiufilutJfrfiruv Peniciltin-streptomycin nrrilrriuciu 0.1olo uonornu&u

ritaur:naqrJBurruuunfirEan{uravrruoT:Tm:!vYrralrr6':urJ:vfiuBnrflfihiunnsirrodrrfi
q

riurirdryvrxafifi (P>0.05) rYuqnnr:vrnaorfifinr:rGlurrJfrfrruv penici[tin-streptomycin

rr: ru r{l{u 0. 1 7o ua-l n r : rfi u inrcr L{J u:u u u r?a luru 9 rn' ou

rirai, dry: a:1uln: ; nr : uti u{c ; q'l urrflr u ; qoth,,f.



ilr

ABSTRACT

This research work entitte "Application of Thai medicinal plants for

controtling human and aquatic animats pathogenic bacteria in Penoeus merguiensis

spermatophores cryopreserved by conventional method and styrofoam box" in the

first year was to apply two types of ethanotic medicinal herb extracts: moringa

(Moringa oleifero L.) and ginger rhizome (Zingiber oficinale Roscoe) in comparison

with efficacious antibiotic cocktaits (peniciltin-streptomicin) for cryostorage of banana

prawn spermatophore using automatic cryofreezer for 9 months. Experiment was

divided into 4 treatments inctuding addition of 1) dimethyl sutfoxide (10olo (v/v)

DMSO; as controt), 2) peniciltin-streptomycin (0.10lo), 3) ethanotic-moringa-teaf extract

(0.1 mg/ml) and 4) ethanotic-ginger-rhizome extract (0.1 mg/ml). Results showed

that ethanotic extract of moringa leaf was capabte of suitabty cryopreserving banana

prawn spermatophore because of retaining percentage of sperm viabitity over 9

months of the experiment. Similar percentages of viable sperm in banana prawn

spermatophore supptemented with either moringa-teaf extract or penici[tin-

streptomycin (0.10lo) were observed throughout 9-months cryostorage. ln addition,

ethanotic moringa leaf extract showed not significantty reduced total heterotrophic

bacteria, compared to those in the experiments with the use of 0.1o/o penicitlin-

streptomycin in cryostored banana prawn spermatophore for 9 months.

Keywords: Medicinal ptants; Cryostorage; Banana prawn; Spermatophore
1
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-4{ - Z, qr,^-^is^-.--.-*=r-t.---, d q 4 u t dt 4 .i Jvlel0ul Fl{uun1: [1,41:vlrinru?{ilUn [un1:rlruoafril01naqu'Ln:drriu'jrrt]uyrrlraanuil{fr
o qe ov rad i ,r d d, - ; dr a , tr vu1lJ1[?Jvlelttflunl:[?,u'lUntruv Lu0{a1na:{ulvl:ilnrrlrtJufrusiruavrtJufrrr:riofr{[r?n60]J

uaunl:il:sqnri"L{a:1utu:"Lunr:rnrvrdur#n{rjrrirr{Juuururrfiu{lufin:siodlurn6'oilrasfi
oia

n?1ilu{tJu

1uflonriufin1:d'rar:arTnaqutu:ua1urfl0il1l{rfionrruqunr:rJurflouytorir.rrfinr:

roiruto{tturlfiGuriol:n unrt-?od1{uiu Sivaram et a[. (2004) finrsrnr:t{ar:ariq Methanolic

ornfitarlutvl: 1o tf,rr lunr:riu &q Vibrio harveyinlflnl:ilnao{v!!'j1d't:affpr Methanotic

fl1nnu[vI:1 (Ocimum sonctum) lal6urrr'a (Withonia somnifero) uayo-uydrm A (Myristico

fragrons) fil:vfivrBnrvl"Lunr:a-lfy{ V. horveyi ttau Gnanamani et a|.. (2003) finurruarol
ar:arTqtucirlultr: (Doturo olba) *ayvlautri (Celosia orgentea) fiafi'od'ruroflluoatu

- Z' dd ' s i r y uu.
n1:S1lU"{LL1lnfrr38Jrio1:nfruunkiornnrul{ 6o E coli, Stophytococcus sp., Klebsiello sp.,

Pseudomonos sp., Shigella sp., Streptococcus sp., salmone{lo sp. *ay vibrio sp. ,.lan1:

il 0 a o { il u'i r a r : a fi'n vfl 2 tsfin a rtr r : cr riu ril n l : rti ru ?r o l uu n fi ri u ri ai : n rfr 8 t fi ert6'
X 6, .. 

o, 
,

uon01nfinr:'[{ar:ari'qa1naqulfl:fli r{Ju6n uu:uxyfilfia1]r1:ndl}.t1ti:vunritffLunr:
n?uniln1:ilutf outoluu.fi,Buuartfilil:vBvrBnrn"Lunr:rfiuYnurrirrdortraori.,,,j'. irrfiI
- oo j qy d t u
:'lu{1un1:i6''ufrruarrflrfrufiu'irar:ario01nril3lty{a ru(rn:vmurir luuvquuavtuilit ar}J1:61-auuu{ Pseudomonos putido, Sphingomonos poucimobilis *au Acinetobactor sp. firJutflou
turirrV^.4._-r- __ i d-.s,. e qd -t.d- t--c/ e I v d d 6 av duJ1r?'oua1nvvr{?J't?ilrnu:nu1a?u:En1:ttirgu (qurufrm frtinu uavT:usnt 1rfrfiu{{u,v

-LudrtfroilarnvvwtmfirfiuYnrsr6'rai6nr:uqir6u 
(qrirufim fi:rYrrrj uasi:urri 1rfirfi'uri{er,

2553) raunl:tda1:afi'rrornr3nfi'rilrtunr:rfirYnutlr,6'unjulnnuovGrTuururnju6r aur:nq

f,ieirnr:uo3ryto{ Bocfl lus firmus ttau L loterospor.us 1u:v:a'irrnr:r6lYnurt6oejrlfi
rj:sf,v6nrn (4u-rufrm dlinri rnun6uu, 2554) d'rrfunr:t{ar:affnrrnfirauutn:6uirosfi
fi'nunrvflunr:rirtrJrJ:vqnpild'lunr:rftuinrsrrlludotord'm{rfio6u 

1 t6'odrrfii:vfivrBnrr
4 & 4.<' <r , J s -u Jn1:finuln5lilttjunr:dnursiotfroralnln:{n1:i{'EJuSot "n1:il:yunpildauutn:tvru

.4- o u d4 -'-t..g - "l-"t-.-..!_.4., a ,,f4w- ' - ' o-[v!0n1:n1aflLtunilL:un0t:n[unuuavdniil'r-luqldrrfrorirumiru" frtdiunl:afiuaquy]uea-u
ornrirrintrunilvn:::Jnr:?{uuvirtrm rl:vdrflluil:strru w.fr. 2555-2557 fiv.ranr:i6'ulir
qu 4 A ur I d a u S S S ,

[14v]:1un{tilqtolUvitv'loi tlilprciorar:1nr:10]n:rylnttm.uvi uav protoco|. firylrva:rritaYu
n 1 : tfl U : fl le1 n { u'l tt 0 fl { t[1, uq u t[U u lttj I g u ua y ttd u{ { : ? rJ il { yt : 1 U d q riu m o u ua u ? 0' n 1 :
U:vqnrfldarlutu:tvru'Lunr:rfiuYnurquirr;fo{rurflraururutiuEu drr{Junr:rfiuinuruuu

il - g 6r <r 'g' XA d, <:vuva'u n:ltlulunr:frnurnilfrf,rttlunr:finrgrid'uriouan nrruvffi6'udlfinmuau'Lotunl:d1
. u r{ oL.1 _.__. d a ! & y @ t A s s <& ^ 

ja1:annailuLl\:ll'lLlJLun1:tnuSnurArilrrilonlurriruutuurrrirL{{rruurunlulaEd'lrdl rfroq - -i-'-----'i'---

n?un:JttavarrilSlrrunr:ilutflouuunrfiuiulu:vra'irlnr:rfir-rinur[LlJlJ:uusur: dqoseirzuarioyv

qrunrvltalrjrriiofirjurlfflunr:rlfrauB uasu''ru{Jun1:anfl1:uflin:vorurolrdorioT:noond
U



4

dtrrrofroru ovlir"lrirJ:vtrntvrut{Ju!:crflfififim,rurriuu6rto{orralun::urirycraLravosfir:
,tt,vutZI-----'

sioltJ rira'ntitn:uqfi orfi rr6u 1 riotrJ

in qrJ :va s r{u a {Tn :.: n r :i da
.d<adJd1. tfr ofr nurTEnr:fr tutrv al ua vfr il :vf, yEnryrro l nr:rl :v q nrildaqutn:tvr utunr:

rfiuinr*rqlrirt{o{rutriruuuuudufiflufirluTn:rouryarTnunr:tciryrnluladdr16r9t
-Jd2. tfrofrnurzuaflolnr:l:cqnritdar:affnrarlutn:tyrurionr:uJduuurlarqrun.ryr

attliu{lrrtflru uavnr:uJduurilarlSillilrausfrororuurrfiriurioT:ntunuuas#m{rhd
uuLU0u:u14?''l{n1:lnu:fl ula{u.t t?J0 fl t utr.jr u uuU tttj unl9t

AU
touttgttjo.:n1T?og

oli'rnr:vnaaur{aro{ar:arina4utvr:rionr:rfiufnrr'.taotl',16'rrir*rflrauavnr:rjufr
..-.---d.4--r,l q 3^.4^y-..-.-cl--"nt., t d y 

td 
,-;;-" ; , -ttuFlvlt:un0[:nLu6]{u'ltt0rl{t[lJU?uMtfluinulttu!lrtjrrfl{fl?urn5oluriurfllo'nlun:fr 13:rlnunr:

4 | u 6y @ u u Y,
lfr ! :? u :uJ rni a yl'uq n'{ ttrfl? u n 1 : a ffo au ulfl : o r n rfulir n r : fi n ur r{ a r o{ : u u u r? a 1 n r : rfr u9 t - -i'

Ynurrioqrunrrartlirq'rutfl':u Trrufinurfirdm:rnr:fifiimrorariliu{rutrSratraotl.,doau,
t'& t d Y ' 

q

umvqtrirtf,oudrr{r uavlirnr:il:sffiun1:iluufloutoluunfirEuriol:n'Luilursdrav#m{rlrorn
q

---i-.4.-y......d J, t dq , , d, ^ 4 Z, o v6t{u'][?Jan{rrtu?uvtr,l'tun'l:utr[ll{[ut?{r?41rl1{ 1 ltJu:uusr?a1u1u g 16ou :1tJli'w[1n1:An
o a o=-.-_i-,-.& v d dd t d o u
01ttuntuFllj0{L[uFtvlt5ufrtJutljouuavd'prrfiuuunfrrSuruuu rrriutlrirraiul:rqao{turiumou
siolil



Ad O A AU <
TBsilr riiunr :i{alo oaqrJvr qufi uavzrata uu?vm{n?r uF nfi rirurtfftu.:ruii'a

d t u d9 d
n 1 : In u :? u :? uTt 0 vr uq q{ utlJ ? u

n1:finur,{ararar:arYrrarluln:dfirionr:utiuftqmhrdo{uurfl:u6':urndorudur6r
vl qA
0Fltuila

n1:fl fl u1 r{ afl 0{:u u u [?a1 n1:
d t a,d

tnu n 0 n rufl lyra tu :lJt 0{I
Y & v o Aa v

q{u'r rr0 fl.t rrfl u? uu rnu :nu1
td

[Luuusttlr{

V
n1:il:v ffi unr:ilurti outol

ruu nfi ri u ri ol:nluuutf ua s #n'iIY ! E, o J,
u1a 1 nn{u'r tt 0 n{ utu? uyt r,l'tu9q

td
n1:u?Jltlj{

u o a aa J
aq01 lLuntuat0{ uu nil tTUyt
,&,qY&roA

1JU tU 0U [U6t {U',t tt 0 n{ lttu? uMqq
ttd

2lUn15[Lttt?J{

rJ :sTasdd n r q'ir o cldiu
. <aq j q, a i1.. vl:1ufr{TEn1:frtvil1uauuavfiU:vf,yBnrntolnr:rJ:vqnoilda4ulvl:luu'lunr:

-4-9- - ! E u a t dq uvrfiuinr*rqlrirt6orl'lrutiiruruur?iufi{ [unrlu1rr:rourya?Tnun1:tdrvrnTuTadn&rr6u

2. r:1ufi{rlatodnl:U:uunpil{ar:arYrra4utn:husionr:ril6uuuila{qrunlv,rari]irr

{lrrtriru Ltaun'r:tUeuuut]ar!3r16uuaurfiaflo{Lr!nfiGeJriol:nlunuuas#n.irlrd,lu,f ,u
avtd.

:uy? 1{ n1: [nu:nu1 [Luu [t1, rL?J{



uvfi 2
[o n 6t1rua utrui o'ud rfi u a{o t

ronal: Lras{rui6'ufi rfi urdor il:s norrirurir{o6'rd
t. rilurri:ut

4. muio-ufi rfi EJ:?iol rYu nr:6nur

t. {rurfrau

.. {'rurtrilu (Banana prawn) fidoivrurnrami'ir Penaeus merguiensis {i.rfior1n:uioru
-t,,pllti (rJ:voru ua-rqua, 2530)

Phytum Arthropada

Class Crustacea

Subctass Malacostraca

Order Decepoda

Suborder Natenita

Section Penaeidea

Genus Penoeus

Species merguiensis

1.t #nuruvdrugruiuor (il:cr:u urirqua, 2fiof
{lrrtrirut{Juq'lvrvrarJ:vtnvufirfio-proqlunaraniarnrfiuu (Crustacean) riJu#n{d

tilfin:vqnd'uraal rarulolpruldrvton n'ilure z r#u oqjrBrrruriruri':nor{r firirfr'xou1? ras
rirn-rtfluciorJdol#traler tg ilaQiuurias{orJ6'orosrJ:snor6'ru:urrisiru:u r { uriav{ovfi

si<,9
ufi rfr wr n si rl niu Trr a urria v ri aru r : n uilltdr{J u 3 chu m I urj d'a I o1 fi

1) :urrr{6iruri'r (Cephal.ic appendages) riruru s {
:uxri{ii t -z viryfridiln:ruff; n (Antenna)

:urrri{ilt a, + uac 5 drurirddruiunl:fiu011,: (Antenna)

2) :url,ieiruon (Thoracic appendages) ,iruru A {
:urri{ii 6,.7 $au a tira'Lunr:fiuorur: (MaxiU.iped)

: o I r ri{ vr' 9 - 1,3 vituiltfilu n r : rG u ( p e re i o p o d s )

2. n r : ulry i n : v o r u r o {: n fi rfi pr o r n uru n fi G ulu n r : rr r v m*u r rir
^4-'olydrr"5. fl 1:rnu:nu1q{u'trt0q{ uttu? u uul L[1,ttfl {



3) :urlr{6irudrn''r (Abdominat appendages) ,l"ruru O {
: u tdrifi 1 4- 1 8 lirrarirfrtunr:'ir urh yEocir utunr:6n rnr vt ortd

1'

(Pl.eopods)

:ux riqid t g lirufirfi rir utunr:'ir urlryio un6 oufi (u ropod)
U

1.2 #nurusuavn?lurernsirr:su'irr ruo

rirutflru rvrnaiuavruqrfiuarilr:nrlunooflalnrYuldTnuorrt'unr:d'rtnmnrruumnsirt!U
.v - J, f 6t v d a i , r I 'i - , !

r0{anuruu0? u?un18u0nil!:1nfl L0 u Lufl.i rilfi liluu:L? fuvro q:vu?1{ tnunfl 5 ttaut1?'ruu1
,i d u i a r dx t e v '

{fi t ovfior-ursfiriun'irfilafi'u (Thel.ycum) eiruq'rurrr{rsfioiu:vfiriern'ir fiuuaur
(Petasma) drfi6'nrgruvr{Jufirduoonlraqj:vra'jrflnutrrfiu{li r tqui*An drYnri uasi:rrd

loifruii{u, 2s5s) (nrnfi 1 uav 2)

d-v
R1V{V| 1 Anuilulv{flta{n{

u I vU , y
n : anuilv Lfiuyt? lulJo{n{

lt : Petasma oiu:sduu-udrolrnqriqU

Fr : Thelycum aiur"sd!frutfrorrvwrfi u

(Edwards, 1837)



fl 1y{d 2 #nurucr or oiur v f, urfiuriq'r

fl : Petasma or-u:vf,ut'u{torrvw{

t : Thelycum oiursf;un'u{tolrnnrfiu
(http://ieatishootipost .sg/2013/12/singapore-prawn-fi[es-sand-prawns-sua.html.)

1.3 n1:r-ldsJrf,u{uavnr:m.rtqi
q t v d Ir 4 v v 14 y j u 6 vtu?J?{qen1:r,lailfluquav?1{ [t u]04{LflfiryLtnurflflLiluilFl?1rJfl5o}Jfr0v,{atJv'l'ui:L[d?

YAod,
nltuntluoslirnr:aonn:luttju:uuur?a1il:uu't a) 3-6 sTrlill rrnriurirrylnfr6rovrdutnapr

lg
Ud
ffltflfltfrtr uavdrnruauolnuiL?ruai:ufr'or (Ventrat thoracic) tarrl'lrnnufia rio:rr{lrvlo{
_.y-.y-. 4 & y v e v
ovo'u{ltnnt:tErulruf,uv'lfoufi'urJeiouqujrrfio (Gelatinous mass) rdrtrJuGrrrufilari'urol{r

I

tfl fi ffi u (rJ:vtru urirqra, 2530) (nrvrfi g) ln unr uluqul, rrf,o rl'r urflr u o vil:vnou dr a rrad
ariii:r Qilrtaeiatiliutor{rutfl:uovfiIn:raixfifiairuri'ra'nuruynauuur uavfirurntrar!
nru"[uu::qar:fi'uqn::u uavdruvtfidnrgruvdult'lunr:'irarlr (nrvrfi 4) firnruu#rornrfu

,,1 -t-=is-- - ' a i y a A y u, 6, rLtvtilnr:vtleru'todrltfrufrorn{rtvrnffiufinfor:xld os.#rrnrluiuuqFn::rtorq'rrvrnrfiufirv
-.:- -.-?-- nl , d I Jfls.,ilr:u'[dtJu=otnr:n:srun:v:rurioufiovrrrld Tourruvnr:rrttdtor{rrflfiur'urvfia-nuilv
nr:lodruto{141{td1u'rrird'rmrl6'rurarirfr'olu3rrmJdorfi + rrnu&ucnrfiurfi 5 ri oyro uav

rJ

nnd:uonurju druttjrarhovhnhJdrnarjr uavud'rodrrarirraro uavfiUarrr.,,A, 3 q'rad'r

ov'irutilvrl{ru ravt:rodrldrl rdolirlri'tdqnila'ouoonrrufiorornnr:vrquuiuutuori,tr.,n
I u , B ' i^,nr:tunvlsrtottrirudr vrlriorfrutJrroqiuirrruroItr{fi 3 (qfirufin fi:rimrj uasi:urri

1rfifi'urf{u, zss.D urd:rlrudoornq*rh,,i'.ri,firt{nruiurl'l*n,fiuorqnrJdouoonrrornu3rrru

;rtlnzotTnrutrr{d + drltjlitd'funr:r.rarfruriud': (Fertitized eggs) eyeila{ uavttiosfln
dutJ,

narurtjuqrieiourfio:uuurrarairuh.Jr.J:u:J1ru 12-t4 drTur (tj:yoru uairoua, 2530)



n1ilfi 3 #nuruv nr:2aufi'uiStorrirqi
4 v y d yAo vfl : Fr 0ff fl 196UU? A{ fl{ tL?JU? U lilfl zuytyi'tFt?1il A u 01 9lu5 t? 6ua?uyt 0dlg

y@d

fl0{fl{[L?,lJ?ulilfiutu

r : 6 o a-nuruv n r :fi nrfi rdo t o r fli urflr u rvr rr fi udr ri rir urrj: u ru n ffi u

(http://www.m-e-hassanin.staff.zu.uar."g/r.".nurrun,nrpage.asp?id=54)

n1y{fi 4 d'nrsrustorarijiil rir rurfl: uj

Su(nrnlnu: nioruu na, uf,u)
d
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2. nr:uudn:so'rcrro{:nfi fi oo'rnuunfi Gatunr:rvrrvrda.:{.r

nr:rtvri:srrntorT:nr'Lu#n'irlrrfroornualu6lLurr 16'rrri nr:rfin:rafru"Lurlr nr:6orfi'o

e1n:1 Tfl:TmcYr t:YauavurnfiGu lnuT:nfivru'irfinr:uni:yulnuauL{Juflryrartunr:
3 4 S a al-a-. t\,.t r i 4 .a,., 4tflrvufrul 6o }:niu3To0a (Vibriosis) T:nrrdulotfi (Necrotizing hepatopancreatitis u5o

NHP) I:nfirudoBntfimtfiuluraillrTrruflutnieJa (Hepatopancreatic rickettsia infection) uav
I a 3 -* dd a.
]:rrmnrfiofluInr:uunrfirBuil (MycobacteriaI infections) r{Ju6'u (fiuYnrj niqr::ni, 2551) 6l
nr:6nI:no'rnr{rrt,rrntrild'iunr:florrTuuavurTtr oroos?ilr,larf,uyruqior.Js:rrrur.razuf,rrlunr:

3 a q 3 \y
Lltlu[au{ LLauSvuuut?fl tunl:tv!'tvLau{ Lo

z.t 1:niuBIo0a

I:rrir3lo0a (Vibriosis) r{Ju1:nfi rfi oornnr:fi qudo urunfi riufi oer'Luanaiu3T a Uibrio)s1

drr{Juurunfitiuun:rau:rJviou louorofia-nrgruvrtiuyioum:rraioyioul6rn6rurntoryuru
1'

Qanln fiturprr]:vrrru 0.5-0.8 trTnr:mrr: triairrarjoiuasunilra a.,:r',:aro,douiilfrTnuI - -- -{-'

orfr'unr:"[{rtv,lantoaarfirjaruttad arur:aruaglroutriloonfiraa (oxidase) roulrfnsrturaa
(Catatase) uauallJ'r:6rrarTnt,iorllirnralnTnalnutrirfierfrrrtrfr tqrirufin frrYod, 2551;

at
Baumann and Schubert, 1984) udouunfiriun{ririloraa'rurfinr{Juudouunrfiriuriol:nvrel
q 4 q v dZ ^ 4 44 r a 6slulqrsu urav Lu#n'5rj1uarutfrn frruwrfrriun{lirBToar:n:nnu16'fr':tllufiruro6'ourirr 1

triu vvta xrvlalrvr::ruri'rluuirrruilrnuilrlrfir,{lu:ourio:sydxrlrr6uuurrlr6, o'rrjudrt

4lil'r:6tvllJtrlnfirBun{uiuilorJurf ou'[uorur:yvral:srnilsi'.l0 1 rrurY*n'',r,*',r,6'ulfr'm'irl,
'Luvnlriu1n ulunr: unrv r6'ur flqarilr:nr.J:sau ffufl ruur nr: runi:vu rnr orT:n m prrfi'oor nlv

rrunfiuiun{ririlo drr{Juflryrardurtrir-ioutunr:rvrrr,f,,o (fiufnrj niqr::ni, 255t;
.v ^ ^' u 6 q X o|u,

qr-Trufin fiuind, 2551.) tflorornflot'uttasafll?uytrlfit*rndol tunr:unryraulfi Lurulrsal
r 3 oq"q .4- -1, !,t 'd t y q I XtlJu u'lvltlJLunl:tv!1v[au{ilnilfl''rv'rtlipr nrruuururiutorriqnrulutiotv'lrstau.: qruu4frtol

ur14rrfruhJuurrl'.rfiri'.l Do sir r{Ju6'u (Lewis, 1973; Lightner and Lewis, 1975; Brock andU

Lightner, 1990) flo{'utvrirdar:rr:nuafiutjrlri'ulnfirBafinr:rfrilsirurut6'odr.::rqu5l lirtri
rfinnr:firrrdounvrfionr:uui:surororl:nrFnr{oo'rnrimtuf,rfidrnr:ruryr6,urlrt (sizemore

IJ d, Jo u , j <'ooy Y

and Davis, 1985) frtrtJuaruaqfrrir6'rytJ:vnr:ufrlfrfir [rfirfrqnr:flrurolrilfionrfio (Lightner

and Lewis, 1975; Adams,1991,; Lightner et at., 1992; Lavill.a-Pitogo et a[., 1996; Lavil.[a-

Pitogo et a[., 1998; Chen et a[., 2000) uunfiriufirfluarruq'LrfrrfinT:nfior6'oO'lneir:d

rJ:vnourirarrunrfiriun{:riuSloraarutfin t6'uri vibrio harveyi, vibrio parahaemolyticus,

Vibrio vulniflcus, Vibrio alginolyticus *av Vibrio penoeicida (Brock and Lightn er, 1.990;

lshimaru et at., 1995) uono'',ndriofrt'.lu{1unr::uu'rprro{:niuiTofra'Lurirornnr:fin16'o
q

Vibrio domsela, Vibrio ftuviolis utasutunrfiuiun{liriTorfin6u 1 fitriaur:nt'nsiruunt6'
(Lightner, 1996)



1.1.

v. harveyir{Juuurrfiriudlirtrfrrnr,l:n Luminescent vibriosis td'Lu{uaaruqlfin ttiu

{rrrr (Litopenoeus vannamei)rravq'rqarriit (Penaeus monodon),{,uau (Lavil.ta-

Pitogo et at., L998; Guzman et a[., 2010) a-nu6uvotnl:totq'lfrfrnr1:nr?u3Tofia6o {lovrfin
afl1'lurleroonfirou riro'rfif,6'rurrn uvtonrfluf,rqrfirflnra fiuorvr:16'rjouuav'jra#r{r 1

oqjr3r:rufirtl'', (Rnd"rron et at., 1988; Nash et al., 1,992)arur:nttiunr:t6olualodx

rieroulurrarnarlfiu (tao fi'uqr 2tu,2543; qr-Trufim filYnrj, 2551) uavfilonranruqlfil es

rujoirdud (Chen, 1992)
- {, I o 4d ' a ^s 

5l ' X v 4 dt q iv o 4 4
flruunr:rvltrsiruruto.ittlnvr15unqrit:t0 luuofl\1s[au{q{n{[UuUfuvlvtrl0{a1u{6]{

o i u a a s ^ { dd ' a al i oqvv !o s
uavlirnr:n?unilrfraflorri'unr:rilqL:nFnrfro0'rnuuunfrt5una:J?u5La sJlqvvtr[vfl{rnnL:n'i-'-''--- I I

n1 u un ua{iJ Lf; uil3ur 6unr :ri f, nts

Z.2Iza Necrotizing hepatopancreatitis uEo uHp

I:nrfierrdofinu'irfinr::vurrrtunr:rmt16t,r{rdeirdry6nl:nradr 6o I:n Necrotizing

hepatopancreatitis raio trtHp rtiul:nfirfinalnn1:6nr{ouunfiGudfin?.r}r1uLtr{ uavtflu
o u i,cra d a a 3 v u C d4 f,

a't[14E?{1riryyrn0Lr4rnan?1ilrauu1uvr1{rfi:ugn0[unr:rvrlsrau{rl{ aflu6uuLtotluFlvl[:uvl

riol:nr trtt-tp u{luurrnfiriurn:uau rc,adfirurnrSn fi:tjirrtriuuriuou LLausuvruodnru'Luttadurg

rvirrfu (Ob[igate intracetlutar rickettsia-tike pathogen) {tao 6lq:::ru uavfi6 gufior,

2550) nr::vu'rnlro{1:n 1\Hp *u.Y,u:nluraioufi nd'a rj:vuvrnauiootuinr "lufl n.o. 1995

vYodnlrrrrrprtorT:n NHp flnr.1:rnxdu,fi.q*in4fir,oulr'Lur-jorvr',i,6uo,du4rdur]:v:lru

29-3r olfl1rc,ardua uavn?ruu6:rqrorrirrvirrYr zo-+o fiu'fi fioriorTuu{Ju:suvuraruru uri

odrrt:fimrulufiro''reiouovtriuunr::vrrnrorT:n t'tHP lrrul:nrYrndmovlrufl'r::ull'raLeil1u
!

a v A C o , ^ , & \v X Y &'[urirfiturvuaur[ur-ionutvluu LLasa1il1:crl\lJfl'r::uu'rnt6'maopr:vuur?arnlr[T\1uLnu{ v{u

nr:urni:vurntorl:n NHP fiarryrrornni:fiurirfir{Juuryvutorirfifiql:n NHp odrdrtrj
Itlq,

s , X, f 4 &, a< ia,
Toum:r nr:rJuuijoutouirrasonr:rjurfjouto{uunfrriufrutjuarurnrlflo{T:n NHP 'Luooor:v

99
yi^ & a d,

tuor{rfrfrotflofiarur:nttiualtun?ro{nr:6rrrioT:n6'rnrimtri (Frel.iler et a[., 1993; Austra|.ianit

Government Department of Agriculture, Fisheries and Forestry, 2008; Australian

Government Department of Agriculture Fisheries and Forestry, 20L2) trutfo*iofiflt6',

to{aJrlvrLr'rndo:rlunr:rnrvr#urtrirurrvard'rneirrt{rix6'uirlri:u rirufulutj:vryrfitilu?\u
*Z,d,uuuo

n1::su'rnflorI:nOruriri?{na1{fl \.fr.2548'Luv{rilrrrvrdusrirrrruruurtruturaarufiufi
of - u v y i a, < s I u 'ounuillvuradunrfiu a'nuruvuorrl'rfiutlui:n lqurSilorntrifiuorvr: urJdanurr uas6'ruarn

4 dU d O 4 o u u v t I' a
[T{on:Januiluafll il1J'relrrr{anl}Jaln? nuuavniueiour.lo nr:fin16o NHp odrr:utt:roslirhX

9

d'nrgruvrornirluaun-u€iouravourila? u?ildr siru:u R uav B-cel.[s aoa{ tfladuvion'rurasI
utddX
mueiaufiruraLfina{ (rao fiuqr::ru uasf,fi ?,rfin, 2550)
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g. nr:rfiuin*.qorltd,{.:utfrrauuuutiufi.: . .

___.._t..i..2.4_y-.q, 4 u a,d j 
^ d ^in1:Lt?iu{{Urttoor-qttlunr:liluinulartliu:vusumfrqrura4fi -196 olnrr{arfiua fr{

. d - & t4, t 6 arr qe4y Jei1il1:fltnu:nu1[{a[nulufl?1Unn lfl:'ru0ua1il1:nt?uFl{dfl1vrr{adflo{autjin.LfLrr lil0{fl1n
ad d 4 dr d J r t y o q v 6 vtu?un1:LilLtvl!oa{ilt0{tflaa[n0ut1]ufluu uaulil0aea1utflaa0u1{nnao{1i't Lytqaanauur

o g"Luan ru 16l rua vfi fi i m o qtrt f n qr*ni :r{na fl rury1, 2536)
U

q i o aq 6 t vt yv u 6 ulurrusfrlirnl:aflorur4ofituurari rraeiorotdildun:Turn:'run'trluonLqaalrnav
,i a, Z d t 

tf t" 
i t dy .d 

- - 
", :

ttJfruuaarusutjuriru{rriourirnruluuqad eirzual#ar:avnruJt'ruuonrfladfinrurdlciuardrfi
U

an1flt{Ju Hypertonic fi'uar:avaruturqaeifirirtrianutiu{r lirtrirfrou:r6'uooalufinailr,rat#
U

B q 64 c A ru qv - U y 4 v v t u - l,
u1rl1u [ut?,aa Luaoonu0ntflaalvi0!51JAilqa Lud'r:aua1ufl{aa{n'tur.tn?tlrduduryrrn-u q'sriu

d 4 d r a r c3 ad
[1,aaau:JlJulntana{Ts14?1{n1:an06u144tJ[Lt,ttlj{ n1:anqfuilnritS?uauru:.J1yaila1}J1:flafl

A atv A d oqyYnr:Lfru?to{tfln6i1d'tfiotornnr:aflqruunfiodrr:rprr5rrir"Lrirjrnrulurfladlyaoonflruuofl
I lq ' 

q d a t d, a rt , oqya a Y a 3 q 6d,ltJvlu 0u'l{ L:na1iln1:aqqilu41]0u1{:?erti?Lnu L!0vlir lrarnarndnillLrrj{flufltu Lulflarir{]u
v t € t - - Y,6l , d d d o oo 3 Jourl:1un0tflaa[?,unu fl{uu[ulju?un1:uttt?J{qi{rln']:taild1:tFt}J 6o ilrur Extender tl,to

u6otrlrlrudo lou Extend", vr'6nr:fiqruaurifinrdru SeminaI ptasma 6olirtrfrariJirdrir
oonil1{1.iu0noefluanr:stvfiouogluorartjilhJrnf,ouduavaonr:a6ureund'rlru 6nrfirirs u q - - "-'-ij-E--'

I u 6l ydda u d, 6l vu 64 v o vt?u:nult{antu:.J?J?91:ofl:u14?1{n1:aqqruu{:Jltaug{rilud1:01141:Lynutflad6n9i?u riruSu
io - Joq r d d , c < t

ar:01141:fii{rdryfrl,fflunr:urdufll6o a1:aualutn:To1vl:runryuvi (Cryoprotectant) 6ltiru
u u a d Y a 6 tc, 6,
floqd'unr:tfrounfirrrjru{l (tce cfiat) nruluurad flolriuuraeirfiur flolrYunnrilrf,uyrtJfirfifl

ddsrrl!'-uuaAy6
01nn1:LaualJqatodtna0L[:uauo[anLrl:Lavr 0nfirurarulininulnilailuFto{LEorilrtaauave - '- "i---'---"--'---'d---'

t69d I a I I d d u dS ad t d y o
0 0 n 1 uu a a lil il a n 1 ]l lJ n n : v 14 ?'r { L[t tu{ { n 1 : r n u 5n u1 r{ a a [q u TE n r : uti rr{ r rio r rir u u or

j o v d tu
:vuvt?alvlt14lJ1uail -LtittaailiunirYuar:asaru 

(EquiLibration time) o'm:rnl:aaqilyflfiIU

q ruu4 fr a l : a u a 1 u a-n uruv ua o n urd 116r n 1 : fl un fi{lu1rt : rr u lua ?fi p n 6'ol ua v ril]J 1 u ail 6{ e u
d u X & uu u u - -- -

aM:oLfiuinutirrfiot6'uru ,

^-.--..-t..4--!-.& a, s dr .._ ----"g lY r 4 q u cv <3
n1:ut,L[tJ{u1t1,0xJ1J:u tU{url0n1:tTt'tul,IuqdaaU1 na'l?na 

-[unr:rurvfiu{#nidreiru

"l---t-U-..- -w4! a I d q a Y 3 tu-turyfuuun{tfroill:vuv[n 
u6ilftrovzu6mrirrfroldrrao0r?a'] uqinr:nnttiror#n{rnsrfiuoski

41il1:nnntritd'rraorrrrar pr'rrfuflruffuinrsrrlrrdo#rr'irmrrfflflfrufiornnrfiumntdfiovff.u.r1:6r
Uo v €a 4 q y 4 d v ". E ! o q t v € u tA d,u'llJ1r,laililuInuLvIrl[tJU Lnrla0qt?41 :?tJ6r{n1:rnuinurdrrtorfrodr'lilruauvl'u{rola'mrfrrtlu

nutvru (Hermaphrodite) tdu rJarnsYl (Epinephetus tauvino) fitixu:ntorflirtu{Jurunrfiu
uavufioTnduovna'tutflutv!fi{ uono1nfifl{fiil:u1u{flurdornl:2ailfi'uifdrurfio (tnterspecific

hybrid izati on ) rfi o1#ki#n'idrt'u{6 n'i r 16r (n qr*ol :r{nafl rU rU1, 2s36)

- au d a' I
4. {1U2AUilrnU?rO{frUn1:fi nu1

Bonn: airTnd raunilv (254il t6'lirnr:finu1?,fln?ro{urnfiriuiuiloluuririrurflru
I

(Penaeus merguiensis) ornuraa'lo:::rtrfiflreirrtvrumviuoon ,ia01nn1:finutylu Vibrio

ornfi'u/n-uejou uaeta'ontlo{[d{'{rrflrirusiruunoonrflu 4 rfin 6o vibrio vulnificus,

V. atginotyticus V. fluvio{rs rtas V. domselo ei:uuunfiGu Vibrios fiuruntd'ornrirvrrra"Lu
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rnari$irrri{rutriruor6'uoq.j iiruuntd s tfifl t6'uri ,rz wln'rficus, v. ol.ginolyticus, v. fluvialis,

V. damsela LLau y. porohoemolyticus

qrirufim ijliorrj uavi:nrri 1fifi'utirYu (zss3) finurnr:fi'arurnr:tfirinrgtlrr6'orJar

fluy{{qn? (1. calcarifer) 6ru?6utir6u lflurirnr:6nurnrr:rt{u{utolutJfrfiruv Penicittin-
)uu6du6d.tvad

Streptomycin urrrruududu 0.1, 1.0 uav 2.0%o tunr:rfiuYnutlrtdorJaTnsn{t1?6'?uTEnl:
tddAYY^-^,u

rrtirUu ornnr:dnurnu'jr Penicil.lin-Streptomycin frnrut{u{il O.to/o (v/v) arur:n5nul
dda a,d t \Y i d, ra 3

nr:fifiin:antolartJi:rr.Jartfrlrnfi(nr"{Ju:vavr?a1 9 iu uavaul:n4flil3lJ1ruto{tfro

ruu n fi G u n { il tav tvr oT:Ivr :r.J rfiral flki6 n'j rq o rr r l q u ( Ri n ge r' s s o I uti o n )qt

qrjcufin duYmrj uavi:nrd'yifiurid'u Qssillirnr:finrgrtfintol Extender fi
r d - Y 8, @ ,- ..ia er t/ .d---...-, 

6UlOfU[14]JlsA:ln0n1:tfll.J:nU1q{ul[tAq{tt{U?U (P. merguiens$) vLnU:fl19'l9l?U?fin']:LL{Lr

liTnr:rfitYnr*',oor1',r6'r,iruclflrulflual:aualu Extender fiunnrirrfi'u 5 tfiq tfruri ca-r-qt

Satine, Minera[ Oi|., Ringer's solution, yloarv'lnfv'luv'loi urav 0.80/o NaC[ nrutd'qcura4fi Z-4

o{fl1rflaLfiua r{lurrar 28 iu ornnr:unao{flu'jlquhrdofirfirfnr*rlflu Minera[ oiI

a1il1:ninurnr:fifrin:onfl0{artliltflrilrnfiqfl rvirfi'u 89.10 t 0.8!o/o ornutulirnr:finrsr

zuaflo{n1:tAuutJfrfiruv Penicil.[in-Streptomycin uau Peniciltin-Gentamicin finrtrr{ldu
0.1, 1 urav 2o/o ttaa"vitar:rfiuYnrcr6'rui6nr:Lrdr6u 6rornnr:finurnu'irqflmnao{fifin1:tfiil

9

atJfrfiruv Penicil.|.in-streptomycin nrrilrciu{u 0.10lo [L?{o{d-n:rnr::optfiintolartJiulrn
j
fla9r

qrirufin fl:rinrj rnunruu (2557.r) finuraratornr:rfilarrJflfiruv Penicitlin-Streptomycin

uav Penicillin-Gentamycin nruuiudu O.!, ! *aa 2 o/o riodn:rnr::oofiintolatiJiuuav
dd , Z X u a A a v I d 4

u:sJ',rrurrljFryrr:uLLn::Ja!Lur]{ulrlJ0fl.iLrlJU?uyrrnu:nuluulJLtttuu rianl:finulvllJ?1qan1:

urraorfiufirurr..lfrfiruv PeniciLl.in-Streptomycin n'r1tJt{il ilu 0.to/o fidm:rnr::oorfiimtol
A,d i - !, o 4 o 3 & v d o

ar!:rJd{vraq uauilntflnl:?10a0{41il1:nuug{tLlJFlvr[;uttn::Jau[ua{u1tfl0n{uflu']uLuutt!lt
, i d a ur{, tu o 3

:u14?',r{fl Lnu:nu1 ttuu [t1J tuu toFl.i [Lgr?uLr:nQu6]{auqnnl:yoa 0{

qrirufin f,uYmrj uaunilu (2557il finurzuatornr:rfrlutJfrfiruv Peniciltin-Streptomycin

uas Penicittin-Gentamycin rrrut{u{u O.L, ! *aa 2 o/o rio6'm:rnr::oqflimtoratiJiuuav
d4 a Z & v a A a u t d 4

lJ::J'lfuLLlJFlvlLlil Pseudomonas tutl{U'l[?,0f]{tt{U?UfltnU:nB1|LUUttlJtUU ,Jan'l:flnUMU?'l

t,oflr:uflaorfilrfrzuanr:finrsr6fiqoda tflnr:mnaotfiufiuutJfrfiruv Peniciltin-Streptomycin

nrr:rtd:r{u 0.10lo lnufidm:rnr::onfiimcrorartjirarfiao uaual}J'r:rrunris pseudo monasUI

tri'01 urir-ufi 2 1 oufi rf,'uao fl 1 :v fl a a{
l"

Hwang et al'. (2004)finurfirzuaro{ariafi'aornn:vt1uLu6o{ (Kaempferio

pondurato)"Lunr:d'rurrtnrfiGafidrlrflrfioflu4 6a Streptococcus mutans, S. sobrinus,

5. sanguins LLav 5. salivarius o1nnr:?reldo1lu1ri1 MIC to{41:afina1nn:ut'tutu60{rio

S. sobrinus, S. songuinr $av 5. solivorius uu'jrrir Ml€ finirrvirfi'u6o + fiafinilriodn: dl
d , u v u i - q Y 4 d a ru i a

sl'rn'irar:rlarrYufluzufianrrt6'ornt1Lfiu? Carvacrol y1u:J.-nru?'rattauun1ailn'a filfirir mtc
rgqj

rvirrYl 1.25, 1.25,250, 500 uau 500 el'rtJci'r6'! uoflaln#ua1:4fl-n01nn:ut1utu6o{n?1}J
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r{l{u z0 fiainilriofim: arur:ntiufi s. mutans lfrnruturrar t urfi firar:arirrn:ur1u
rrad o r fr16'fi r.r a lirlri'rEi or{l rra dua s r.r fir ura dr o r S. m ut o n s q n lir a r u

N imrat et a |.. (2005) 16'fi nrgr ud orflouuriB nr: rfi u inurq lrlr udo q'r qarrir (p. monodon)
g--3d td 9 I - : o 4d I d vFl?U?0n1:L[ntuu LLavil1nl:U:utilun1:[Tr3Ja-ru?utoluunfit5u:vuirl:srJvnarnt:tfrufnur

[nunr:unnofludunouu:nlt'rnr:frnurdrnruruulyailro{at:ava1u Extender ri'luln 4
a4

tfro fro Minerat oit, Ringer's sotution, v,loarv'lnril'hyloi r"rav 0.85o/o NaC[ rfioldiitaiurfiu
-!&y"'Ynurqlrirrfio{tqarrirfiqrura4fi 2-4 o{FIlrflaudua r{Ju:susr?al 42 iuTnur,J:rnornnr:rfir
utJfl'firuv uu'jr Mineral oil t{Juar:avaru Extender fiualrva:rfiqrrdtnYunr:ufilinryr

"o & u o I d , d d d dda a,d i '0ltirtilo{rnarrir tfrorornfrujaitfiuoinr:fifrimtorartliuaffiaqryirfi'u 58.3 t 2.90lo rfiolirnr:I e r ' ---ij-"-i'-'
dud,

tfruinurrtJu:vusl?al 4z iu uaso1nfll:finrgrilu'ir Bocillus sp., stophylococcus sp.

rtav Ps. aeruginoso tflutfiqtarrrunfiuiuna'rra#nfiarur:arr-flttunlei:Jrnfidrrornaorl".l,tf,
y o &,- e.<.-U i u{yd,a I g, .' L v
n{fla1q'l :?tJvl{U:tJltuLtunvr[5uvr{14tJnfia:?0r]u LnililSurillfrila{ilu Lu:yu'jxnr:rfr!fnu1I I -'--''-- ri

td X, )
truuuttUurrnofliuuvr?arnr:finur lunr:finur firti z 6wirnr:finule{aflo{nr:rfiuinrgr

9y

qlritfioq'lqarrir'Lu MineraL oil fitmrutJflfiruv Penicitl.in-streptomycin fi:srYr:nrurfluriu
i,vua'
frunnrirlri'u 4 :vd'tr 6a O.!o/o, 1,o/o,2o/o &aa 3o/o filzuanr:finurilu'iruiloirfiurinr:fifiimror

A,d o i ^ ra4 & u y v 4 t vt r r v t du o uatu:lt[ulJnnl:voao{vttnlurrJflilruvfi'r 4:vor"unrrur{u{ufrrirhirrnnrircrYuodrlfifudrn'ry

vl{an6 (p>0.05) airurJ3trruuunfitiufiriutd'rfrra:rpr Bacitlus sp., Staphylococcus sp. rnu
6l ,. i 

^ ra4 d ra r 4u o vvs. oerugtnosa Lutanl:vl9la0{vltrl}JUlUXrlruv:rUiutruannl0ul{ililuGildrgmrradF
(p<0.05) lqufiilSurrufiaqaraqt'[u:v6'ufihiaril1:na:?0yrrt61uiud 14 nruyd'ra1nn1:rfiulJ

Ynur rtavtrnnr:il:vifiun?1il4'ril1:nlun1:ilfrauBornn1:,,railrfiulvru'jT quhr;fo{rrlarrird
rfiufnrgrtflu Mineral oil rtju:suvL?a1 7-8 iu fioruranfi z-q o{filLrarfiua fio'n:rnr:fln

u t q yd - 
9 I u

qroqorejou[nd'rfiurriuqqn?uqrJ d'rrfunr:rfirinrsrquirrtt'orirui6nr:ud16ur{jui6dLfiil1vail

Ba n s e m i r et a [. (20 06 ) t6'lir n r : fi nrgr ufi o 6'n # o n a 1 : 6'l u 0 a fi vrr fr ntra ri d a r u r : a1{16'!
-U-q-.-.. ." v d U_1.4_ a, 6ty ,ad jv I y
vl{ [u:ruleuttavdrti fliltfroutJunl:ann1:1{ar:r.Jfrfrruvfrfineilzuan:vyrlriofrrurnd'ou Tflu
t v .^._a_- =i 

y - Y- Jo r r J <rl{tuual:anqv'l{D::tJqlrn0t ndt u?aaoilyn{U1 n1:ylnnorilfrnoril:valrirfrofrnr*1a1:afla
, id uau y' 

^ d d r <01na1ui'l ufrfr qrualflm f,i u-r nr: toBryrar urnrfi ria rioT:nturJar uav6orrdanar:ari'erfifi

o q v u 4 t tu dy o d u "z 
I { rd u v a y

a 1 u : u n 1 : 0 n n 1 : n 1 : tr a tt Nu Str 0 w\ o - ttu rlu q q r q a r rir u5 o a'n i dr n ( l1ri fr n : u 
Q 

n a u il d{ fr a f x9U04a4
q{u1tt,oflufi0u 6l

__ -- --oi<i, o- 61 4dr y d q X u cY
q 6u a lJ u n y q 1t u 1 n u u 1 }t't tl, ril u d 1 : n'l u q a f, yt [u n 1 : [y,t 1 v [a- u { a'n i il.]
40v
dwfr n r : a rTo a 1 i a ri'n 0 1 n a ry i r u 26 tfia rir u a r :tn n aBI : fi ry u

rrunfitiudol:rrlutJat 5 tfio \&tn Aeromonos solmonicida ssp.

hydrophilo ssp. hydrophilo, Pseudomonos anguilliseptico,

,yy

d'rriu n r:yrpr a o rtun irfi
v 4-t,

[rJyr1u0a uauul [v!0 uu u{

salmonicida, Aeromonos

Vibrio onguillorum *aa
Yersinia reckeri Iounu'irar:afindt6'0rnaruiruf,rler{rfia Asporogopsis

Ceramium rubrum, Dracheilla minuta, Folkenbergia rufolonoso, Graciloria

ormato,

corneo

*aa Holopitys incurvus darYerlerutdar:lrrnaoT:firvrufiqvrflunr:rilrfiuunfiGurioT:nilrn
j f, ,- d, dd Jdfrqn frr V. onguillorum Lmv P. onguillisepfi'co rfluuunfrrSufrfrnrrrutrsioar:arYnornaruiru
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(t { d 
q 0 1 n n 1 : il fl 4 0 { ra rx"Lfr uiu'j r a r : a fio o r n 6 ru i r u fi n ru a r rifitu n r : rju fi ur n fi G u ri ol: nu q ---'i---'---

uaua1il1:flu1}t't [r11Ju0114',]:ryr0a{[ailnr:r05eyrml [nuav4tnrvlrola=niilr.lpi

Nimrat et al. (2006) lirnr:6nrgtfi'ruuri6nr:tfiuinurquhrtfo{'rtm (1. vonnamei)

tluuLt?Jtuu ltav!:utilun1:[1'{:JU:il1futj0{tLUnr[5u Lu:u14?1{n1:[n!5nur frlnr:Fnu''lnf{I
rur-irr{Ju z rYurlau teruluflurrouuu:nlirnr:finurnr:rfiuin,srnrdlrdotfluar:avaru Exrender
i,ot
fr[mnsirlfi'u 4 tfifl 6o Mineral. oi[, Ringer's sotution, v,loardml-v'lrdoi uas 0.8570 NaC[

fieruraafi 2-4 o{fl1tflatdua utju:vuurla1 35 iuvryirnqlrrdodrfiuinurtflu nainerat oilI s -'- -'-i
du ,i I d d y , t d d daa a,d d 

' 
j o vilanBfuu[Uauuttua.:[Tru{tAnuou uavrU05r,itunnl:ilf,1nr0{artlSrJrJFt'trJ1nfrqq ciruiu

<a J i q "" & , q I d v 4uunrvt-tiufivlu:Jlnfiqoluqtrjrufioq'rtm1u:vuirrnl:rfrufnur do 8. circulons, 5. hominis,

5. lugdunensis, 5. sciuri, 5. xylosus uas Micrococcus spp. riotrturYunoufiaol
firnr:finrgrriato{nr:tfirutJfrflruvtunr:rfirinurqtrhu;f,o{rr1?LLUUudLEu lrrali, nT :rfiu
-ZZuo'inr*rqrdrufio{rtm1u MineraI oil. fikirfiuurlflfiruv uaurfiilu1lfrfi':uv penicittin-

lq

Streptomycin 0.10lo dlzuanr:finulfludlriloirdusinr:fifiintotarijiulualrirr;f,ofllrmfilfiu
1t

inrvrt{ 35 iu 'Luqonr:unaorfitfrru'trJfrfiruv Penicil.lin-Streptomycin O.!o/o firirqrqn
uvirffu 69.5x3.9o/o rfiou,JiuurfiaurYrqnfitrildrfi:rutJfr6ruv (p<0.05) uasri3:r'truLrunfiriu
{, q '" N A. '
vt{14tr0tun{rirt{ofrtfir-rinrgrtflu MineraI oit fihi16:rutlfrflruvfiriro{:vu'jrl 28.3t4.8 fir
241,6.7*299.4 CFU/g rurin:rotrivru tfi'ouunfi riuluqnnr:vrnaolfifinr:rBuurilfrfi:uv
Peniciltin-Streptomyci n O.!o/o 6'ru&unr:rfirYnrgrarr.Ilrdorirui6nr:rdrEurfluiBdril:J1yail

q

rita iu n r : o o n I : n 1 : zu a lr fi'u dr o wi o - uri niu tf rft r r rq 9C

Yano et al.. (2006)finurfilqvrdflo{LnBo{Lvrquasauutvr: 18 .t,fio "lunr:frru

ur:rrfitiu vibrio parohaemolyticus druflur6forioT:nurlarur: Tnufinurfirflo{'ui:l:sil'j1{
,{aflo{qtuuqfiuav:v6'uro{a1:o'n41: a1nr,lan1:vnao{v{u'j1Til:uv!'t (Basil.) nluflQ (Ctove)

n:ulfiu:J (Gartic) ilu?il (Horseradish) tJ']ta0tt:xr (Marjoram) ToBnrTu (oregano) Llaetfi:J

ffhyme) finrrlarur:n'Lunr:fluus{uunfiriud'rneimfioruranfinr:dr 30 o{firrflardua airuIU

Tu:vur n1ufle n:stfiul il1taou:rJ ioinrTu lol tua (Cassumunar) fil (Ginger) rorliluf,a
uiltjrloi (Japanese pepper) av:yuilil (peppermint) I:aulB (Rosemary) uro (Sage)

arfiuf,ud'(Spearmint) uavtdu (Turmeric) ar:rr:n#urir v. parahaemolyticus dqrura4fi

n1:ilil 5 o{Fl1t{aLfieia Tqurir Minimum inhibitory concentration (MtC) drioerdaq 6o

0.001 ruav 0.00025 uJoirdud fiwu"lurrr0oLr:]r fiqruu4finr:tir 30 uau 5 ,.nl,ru,6ua
nurir6'u. ,,ran'r:ilaaoodf,#,riui'.rrntorrvnuasa:rulfl:a1ur:atcflunr:florrYunmurf,urorn

,x,xq'
n1:ilurtJouta{Lf,o v. parahoemolyticus uasttrlurvrnTuTadvr"Lciflo6'uiuuaruflo6'uirufi'u

qv ^3q 4 v i , &, d4 - g
n1: [1,0[u14{'l}Jfl 1 tunl:ilol fl unrru rdu{a1n n1:!uriloutrol rrUnfr 15urJilnfrrt,

Ding et a[. (2009) lirnr:finrcrriaauto{ Extender uasar:trr:loIvl:uynuyufrionr:
tnfiouficrotrhrdolar Mandarin (Siniperca chuotsi) firfilinrcruuuurtiufil a'rnn1:finu1

n u'ir n r: tfi r fnrsrlh rtiotu Exten der fi 16r onl so nr u uiu{ua nfr'r u rvi r fi'r 1 0zo fi o ruranfillu

4 otqrrtatdua udtitirr;fo6'rnrimrrtdtuuaoqud16{ rfiorirtriudru{flufi'r1uTm:r0urua?
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Letuh4uaoflilrtfrootjtufrofrrufirtorluln:rour.uar 6 rsuGrln: 61fiqrura4fi{:vtrru -tao
ornrrtarfiua lr,uuriu6odqrura4fid'mj.rrt 

"".. ;r u.fi o''nrfrri'lru.rrl.r*f,rr.,ouufirrri.'
cJottulfl:toutuart{Jutrar 5 urfi ud'rdrdruaooeirneir:trJudu6rtutu1n:rouuaarsiotil

9UU
ornriuritirtd'ourararudqrura4fi 37 o{fi.rr{ardaa riJunar 50 iurfi nuiti.rrdou'o'n:rnr:
rn6oud4Ifi t 96x73% uavdofinurd'n:rnr:dfrauGrYutduavdm:rnr:f,nvrr:'irrlrrdor]ar
Mandarinfirffuinrcruuuuriu{rtflurrart#rJntiuastflfio'm:rnr:rJfrauBriutdrvirriu
66.0*15.14 LLav 54.7*64.400/o murird'u uasfidrr:rnr:f,ntdrvirrYu 62.97t14.28o/o LLas

52.58x11.17o/o mruriro'r drtrjunnsirroeir.rfiriu6ir6'rgvnlafifi (D0.05) rYudn:rnr:rJfrau6
uq{,YXj<,tu

uavo='n:rnr:f,n-Lntoqirtfroaprfrfrrirrvirtiu 69.42t8.tto/o Lrdl., 59.82x.5.270lo mudrrr'u



umid.3

{ao orj n :aiua si6rflT rfi unrri6'gtt

iaqqrJn:ai
t. orj n:nidtrTlunr: ufi u in*'.ltll *t

t.t fitrfiutuTrl:Lourila?

t.z tuln:ilujm

1.3 uaonueter

t.+ rntor{runfiuu g sirLrililr uau 4 siruuur

t.s finunoi (Beaker)

t.6 rJrn6u (Forceps)

1.7 uaon Via[ uac Cryovial

1.8 msun:fldraaonrrraor (Test tube rack)

1.9 nvrfiuruoanoaod

1. 10 eirujrn'ruqilqruuqfi (Water bath)

1.11 Programmabte controtted-rate freezer

2. orj n:nilun1:n :?oaou nT : rna'oufi roIa riliuI

z.r uaiualad (suae)

2.2d Eosin-Nigrosin

2.3 nvrfiuruoanoaod

z.+ ndorlam::n{

2.5 Emutsion oil

z.o rndaqiuoluau (Counter)

3. qil n:aidlffLunr: rvrt rdo

3.1 orurflrc16'o (Petridish)

3.2 Ptate Count Agar (PCA)

3.3 Pseudomonas lsotation Agar (PlA)

3.4 Thiosutfate Citrate Bite satt Sucrose Agar (TCBS)

4. ar:rnfi
' 

4.1Catcium-free satine extender

4.2 DMSO tOo/o &/v)
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A4I O A AV
?501tuun1t?ou

- d t v t, dt. fl 1:rnu:?u:?sJy,lolluqq.: u{ii?u
o d t v ty d q

vtrnt:tflu:rl:t:lloll.uqqtutrjruornuvrarS!?[u141nu't{Lrauttaurutdlxtrifl drmo
4 u u 4 U - 4 r v ty o j atlot olluSota!5 otntrun'qtdonraior{urinrurii:ufralu:rurunIoufial:ru1o1nn?1ilfl11dus 1i'--- {-----' '- rvy

tolquiruiio (spermatophores) fiaqluir:ruTnutrrfiuqjfi 5 ornrfurjrdarfi'uri{ruc,flru:nd'{
9 t , 1' tr
ouv

drufnuavirrn?tltu1??o{drm''r uasrirttjrdurlurJollu1n 3x4x1,.5 rlrn: luI:lullrsr#ul#fl{f1
tolnrnitr:r3tlorasri ncusiilurfirasri rurivruta'uu:Tl1 uavl#orur:uridart'uririlttrfl?u
4 < r d . ' t 

o 
! , 

tt,

6o uilnuavuritniutiuav 2 nrir il:vmru 1070 dryrinfr't/iu uayujduudrurirusrafiduala
q t v t v d t - ^ v t u 6 X q y tu v v y olutjo{nvlovl'uqrJ:vurru 30o/o lfi 1 t-2 iu dorfi'uriovqnra-uflrirJiufirrYuanrvlurnd'otLr,tri

,lo.o'eY
rioutS:rlirnr:vflao{l:u}.116u 5 iu uasn::oirrnrunrnrir:uu'j1{n1:rdulr^lofi'ud v'iofrurffi'fi

v v , I -1 ''---'--l --

qulrr;ilofiritfi'ruurlilrrnrin uju fif,m:durSnriou ra6orirtrifiqulrrdoorhiriur"Ld"tunr:
J q vo) q , t u c u -i1 r4 d a,c < j - ! y uvilqao{ [v'10[14tJu[a?lv'loTtuqilnnrvttt[unr:yoao{il=qrun1ilaIIJirJd frra'llnnruow'u16'orn

nx1ltfl1?ljuoroqotlrtntfi0rtr':rjul1nuan.ifi{nrunlv!ariJirJvr"6 lu.r,rrrdquhr;i'odtr.:rju
d y r ard d 3

[a nu0 u Lran{?1a Lu:ltltFt[un1fl n't

2. n1 :r?ura uqrrh rda {.: utr3a u

fl1::?u:?lralrlru{oorn{lrclflrulirTnunr:lcifioflFlLU1 tuirrru1nutrifiurifi5ro{!t
I a 6y d X, -' v 4 a ^ & J ^, * ' y ?t - 

$

flot{uqrl.ittttirurt 2 {rr frtfr Petasma oqju3ncuriu rfiouiunfiuqujtfio1r.rrioonlr6rlddffiu
(Forceps) fiavoror.J:rntrnrdodrtr',aorI',,droonrrrirurymfinrr,Jaoorrdo rfi'orjrltjmoaorI

rl,lr
MOLU

3. nr:arioraqulu: (euave et at., 200g)

riraqutm:Eilu1u 2 tfin t6'uii "lulvp uac0r drnirunr:finu1a1n1n:{nr:i{u u6or

",nt:il:vunolldarlutn:tuutfionr:rir6'rruunfiGurioT:ntunuuav#m'irirtuqulrudorl'rrurflru,,
4lr- u au o u qv , o d.vltq:un'l:auuaququr0eJorndrun{'ruFrfuun::ilnr:io'urryiltrfr il:sdrflturJ:vurru }1.fi.

2sss-2ss7 ilrdrqfllirn?rilaso1n udrri'utri'u{JudurSn 1 rirtrJlirtrffrurflrdraf,ouauioufi
qrura4fi 35 o{fi 1 tfl a td u a uru 48-7 2 cirTilr o r nrfurirarlutfl :uru q"Lfrrfl urula r 16 er n 6'r a

J "-l o u 6 6 ,l 
q

tnr6orflu rirzutaqutvr:'LdlutrorgrJtu{fi1::nroil1uoa 95o/o ludnsrd:uaquln:sioroyruoa
rvirriu t rio t0 udrrjrhjurdrpiruuniorrtdrfiqruraofi#or nrur5r:ouryirffu 1oo-120 :o!
riourfi \1u 72r?rTlr ornrfun:orar:aflflaqut*roi.rrnrrnlun:ot whatman ruoi 1 d'?u

A v oqy e y & u )tn:o{n:0.1tluuqnJfulnlfl ue{tlir'[fit{l{uf,udrurn5ot Rotary evaporator fiqrura4fi +O

o{filtflatfiua rirar:affnfit6'ilrrmiuulrifinrrludl{urvirriu 0.1 fiaaniusiofrafifim: 6':u
Dimethyl. S u lfoxide (DM SO) rfi olqir{]uar:a ri'o a fi o n
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n1v{fi 5 tnrtor Rotary evaporator

4. nrrdnul?,ra$o{6rlrarYorauutvr:fifisionr:udu6onothrd.fr.:usrirudrarntarudtet
du<ua

[r1j{Ogr[U8J9r

4.1 nlivro6rour,rafla{d1:6rr'r'oailutil:sionr:rfiufnuratrlrrdafituttieuuas
- U 4 d r s , Y & , -" d a - ,'d u ' A r d

fl15UUU{rruOVtr:UflOt:n[U0.:U1[t'0f]{tttu?UiltnUtflUlttuuut Lru{9?urn:a{uflrrt{
an Lu8Jgt

6'pr 16o nar:a rinarlutvr:s;ruru 2 tfr o t6'ruri hlv!il ua ufi { orn1nr:rn1:io'rr

tior nr:il:vunri"Ldauulvr:trErufionT:riro'erLrurrfiuiurial:n"Lunuuns#mirhiuaorhr;f'orir
11 qq

Lttfl?u fitriYrnr:ariuarlu4u?6'uorne{tin{lun6uvn::iln'i:i6'uLrvirtrfi rJ:ssirfltuil:vrrru
'.lr.fr.2555-2557 ilrfinrsril:vfryBnrn"Lunr:rilr1rulnrfiriuriol:rruavulnfrrEunril6ufi

vYYtt

r,Juuflou"tunrrirudoriruclfl:ufirfiufnulruuLrlir{r lourur-irn1:ilfla0{oonu{Ju 4 ranr:llq

-3ilnao{ 9l{u

tnnr:uotaotfi 1 tnl Dimethyl Su[foxide (DMSO) 1,Oo/o (v/v) (Contro|.)

tonr:voaolfi 2 rO:rutJfrfirus Penicillin-Streptomycin Fr?1uuiuilu 0.1.o/ot,6

tqnl:voao{fi 3 tmrar:afirr"Lu:rv:r.rnrur{uduO.t fiafiniuqiofiafifin:t,

tnnr:yoaorfi 4 rmlar:arirrfi{ n?lrreiil{u0.1 fiafiniuriofiafiFm:t

o""&udduta{,dvo
ul6r{ulttJofr{[Ltu?uxJlrnu:nuluuuLrlJrrl{ alxJflunounl:Lfiufnut"Lu{ta 4.2tlZ,O'Y&A

alnuuulQ{uluJoilLnBuut6'ornnr:vrnaonil1finu1d'm:rnr:fifiin (rjo 4.3.1) rj3urruulnfiriu14

riol:nruavuunfiriun{udufirJurtlouluqorh*frq',rrflru (ilo 4.3.2) rrusrfirfnrsrlu:vuvrrar
rirrfi'u6'ruriy#rnr:uriu{r t5 urfi, 1.,3,6 urav 9 r6ou



20

4. 2 n r : ud u6 r n.: rh rdo frr usfl a u dr u rn3o r uri u6 r dnTu fifitl
" H & , o i a \D t o - ia

riroqir rfr od{Lrtfl? ufr Lfr !:?u:1:rt6'L?iartuva oq Cryoviat ruln 1.5 fi af, 6n: fr il
l9

al:ava'tuflv{r,vloi (ca-r sa[ine) uaval:avarutnr:lo1n:lvrFtrlvruvi (DMSO) ornrfu16rar:

sfiprrirr 1 ro{rriauqnnl:vflaa{o'rfineimlru6'r1u{o +.t tJBurn: t fiaafim: rJdoudilflfi

oqluanmvauQa (Equil.ibrium) u1u 10 u1fi qnal:avalaoon u6'rdtnruriu6flprut{o'n:r

n1:aaqilyqfi (Freezing rate) fi 2 o{Flrr{aLfiua/urfi qruraqfird:r6'ud zs o{fllttat6ua
qrura4fi4orfrru -80 o{fl'rrqlarfiua Ho[d 0.5 urfi 6'rurntomnqruraqfidnlunG (Contro[ted+ate
t u u u u ! u d r a Auv ^ v ti t d u o
programmable freezer) qrnfludrquirudo{rutri:urtirfitfitrianqruraqfrudrhJrfiufnrgrLu
u{ s i
d'rluIn: rourua?fr oflu14nfi - t qo o{fi rrta rdua1U

JJ
n1ilfi 6 tniolaqQrura4fidmTuflfi (Controlted-rate programmable freezer)



2t

nTv{fi z fi'iluTm:rourua?

4.3 nr:6nu1 fl a$o{:uustaarnr:rfi u (Storage period) oiaqrunrvlarfl iuto.r
- Z 4 " o 4a o r c
q{u1 r?J0fl{ rrt u?ufl rnuTfl u1 rruulttrlt{

rirrorqlrirrtf,oq'rurtr3:udfiqcunrn6:nutiu{r6"rrrun6orurriru{rd'rr1u:Y6 (rio +.2)
<X&u
Touqlrjr16orl'lrttriruovqnrutiut6rtu cryoviaI uauLfiuinurtflu'LuTn:rourua? 6]rdlrdoudufir
o i a , &' ^ i' o .A 

I
siruruilrnfrtfrutvrirfrounntienf,urr'lurJirrsuillnalnl.iofi'urir1'llutflruraalu0l-? (pool.ed

spermatophores) dfiqrunrnd qlrhrd'oovgndruravaruuasil:vrfiuncunlflrorariiitmu
i o \e

:urJyr?a1frri't14uo1i (vd'lnr:utirr{r ts ulfi, L, 3, 6 uas q r6ou) rfior-l:yrfiufi{rJa?o{
d v _i 4 ' ar{ 6t 3 & A' a !,:sUuL?a1n1:tnu:nulvl01ailrl0qiln1ilat!iil Luq{Utrflofrr.jrunr:urju{,1 :rlfi'lr.J:vrfrunr:

--,d. r r X' dd r s 6t 6 u tYtuauuuua{n1:!uru0u?J0{tlunyttSuno L:n Luilu19tJ L[ava-midr

4.3.1 nlrU:srfiuariliufiffian (o/o Sperm viabitity)

n1:l:vLfiuaLtli:ldfifien (%o Sperm viabiLity) li{nuavaru (Thawing) qt
rIT r;fo{lrrtriru lnudrraaog CyoviaI rrurluejrtirn?un]roru144fidqrura4fi 30 orfltqarfiua

, r y - i---i-'--.-{

vt':vuvurar 2 u1fr nrnfiuriur#u"lfr'avrdufluuuaiuatar.i6'rutufiq uasurJtnltlrrdorirurflru
1 qlrio 2 a'lariuao Eosin tJiurrr: 1 iluo ttavilun Nigrosin rJBlrrt:aolrvirnolrJnrurra-l
_--_&. . -..61 y v v o h 6 J , vt 6 6ty y &o1nuur{aillrarnrrlu rirn:yontlnalaoilrrndelU.t{ 6l r.tuuriualanr :olriufil 01nfu Fix lnu
ilrurrrla:ld n:::virtllrfriourfiuhJ {urirdrurunru"L6'ndornail::fldfirira-rtr.rru L,000

tvir (Fribou rgh,I966;Vuthiphandchai anO Zohar,rqqg) artji:rfififiirr (Viabte sperm) ov
I ' < d d a dy v 

^t6 
.r'u ,<<..LrqnBrdu5o 

fr nd rlol ua vd'r a ttJirfrhifr f, ?n (Dead sperm) o snqcyu f, ilto fi nf, riolf, ri?{ ra{
ln u fr nriu a ril ir rji:nru 2oo il't ua vlirmna o{ 3,f,1 rfi orirur ru ril o irfiuria rtj ilvr"fi 6a rr
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4.3.2 n 1 rrJ r u rfi u n r :rJ u rfl o u so.r uu n fi rE u ri aT: nlu u u uri ua s dm drh o r nt
Z & y @ i, t d

ft{u1 ttofl { r[flu?uvtr.r1ufl 1:rrtrlrj{r
lq

n r :l : c ffi u n 
T : rJ u tfl o ut o r ur n fi G u ri o1: n ua s uu nr fi ri u fi rJ u rfl o utu n ltIl rdo

9

riruc,flruuurudu6rdGufruorndratrlrufi'ofrrutriruuurrutiur{rdrfirYnryr"lutuTm:rauLua?
119

qrura4fi -196 o{fllrflardua lutjrr:srJvrrarritrYudrusi ydrnr:uriu{r 15 urfi, 1.,3, 6 trav
- 4 i -i 'u 

t u u
9 u6ou rravarufro6uunfrfrLfitrrvar ornfiulnalrirrfioluTnirunur6'ruuvrnfinnjaonrfioudr1U9

Z &q o v
nnritfr oldluar:avaru 0.85%o NaC[ ornriutju,Jmd'rodrsuriaunx']ilr6oarrrj3rrn: 0. 1
U

fiafi6n: a{uuo'n4l:u6'utrdo ptate Count Agar, Pseudomonas lsotation Agar L[au

Thiosulfate Citrate Bil,e satt Sucrose Agar tfion:rofiuriSrrruulnfirturiol:nrturuqutiuav
q u d Z & ! ! ' q Y X y - j d d , 'g,
lud'm'irir :ruri'rurrrfirtunciil6ufirJurfloulunqirufrofirutflru ru:raauLouqrnavflunou9it

1) nT:il:vrfiunr:rJur{ou1uq.:rlrrdado (Nimrat et a1.., 2006; 2008)
! & v @ s oy4 a s

:? u :?il n{dr rfi a o r n r1'r urfl'l uTn uldfi o n o ru I 6l ui rr rulnr ut r r6u{fi S

toqniolr'urSf,rutriruvYr z drr ornriutdfilfiufiavorqd*oorll,{rrrnil1d?urilnfintjaonrfi'oqq I
v o Y C qy d o s . ' ' 

u u
ra?u'r0{u'tuqlo:rrlprl#avrdun'lu1nit!our ornfiurdoorlrirufio6'ra 0.850/o NaCt fi:vrTl

4rgarruruo&v-ju4
n?1il10001{nl{cl ua?u[urla?0u't{u1Ltoq{uflu?uyt:vfiun?1}Jlflox1{rl1{ dl u:il1rl: 0.1

fiafifim: tdnwuorur:rd'ulrdo Plate Count Agar, Pseudomonas tso[ation Agar ttay

Thiosu[fate Citrate Bil.e salt Sucrose Agar tfiofinrgrfirilSur6urrunrfirtunq'tmyrryoT:1vr:rJ
& oo , , 'yr{l4ilfl lruFryt[:unar] Pseudomonos tLauILUnfiuBunriu Vibrio mrueirfl'u lorutururiasn?lil1601q

a1{li1 3 'f1 l'ffuviluriraurudu:rrn6ufirodrroufi'roruryrrv16'06'rui6rar,J:prrvrffvr (spread

plate) drorurvrrvudoo'rneirrh.lr-i:rfiqm,r4fi 30 ororrraufiua r{iurrar z4-4ltirTrr ornrYu
v o s s ai C & u 4 u o a dduu01u?uLFlLauilt0:ruluorur:uriulttio Uufinzuanr:uoaa{ uavonslr[Luntilfiljo{rtunfruiu
9vaddad

0?Unl:u040!nilAilUFyr{t?lnn11ltJiEra.i Hott et al.. (1984)
q

2) n r : rJ :v rfi u n r :rJ u rf, o u r o {r Lru o fi rB atu n.: rh rdo d r fi u Yn u1 uu u
I

rd
tttilttJ.t (Nimrat et at., 2006)

4 u , Y A t d Auy
td o o t 6'r o dr { q {d1 rfr o ruri uf, r fi ld'o I n n 1 :y 0 a o{ rir u 0. 85 yo N act lrfr

iY 4 .jv v 
^t t v t 

^td 
v o i u 4[rlFl']'lilta0a1{vrl0{n1: L[nx!tUnfl?0u1{a[!5]Jd{tttlj?uyt:u0lnr,l}.ltdool{rit.i6l rJSlrm:0.1

orYuI
fiafifin: lldatuuorur:tdutufio Ptate Count Agar, Pseudomonas lsotation Agar uav

Thiosul.fate Citrate Bil.e sa|.t.sucrose Aqar rfiofinrcrfilrJilrruurlnfiGeJna'iluailrvrol:Tvr:rJ
& oa , 

- 
oo , 

q

yr{l4llo lruFrytL:unAil Pseudomonos tunulrunfi[tundu Vibrio nurirrrn Trrulutlrinsnrrult

tfiotrwir s ,f1 l'ffuviruriraruua6uurnf,un'rodr{0u1i'?01ur}nv16'06'rai6rdil:qrilafl (spread

pl.ate) drorutnrsrdod'rnrirrtrJr-iudqrura4fi 30 ors'rr{arfiua r{Juurar 24-48 r?:Trx uiufin9lJ

zuanltvloao{ mv0'od1uuntfint0{ruunfiriu6'run1:vad0uncuarl-n'vrrrfirunfinuiBto{ Ho[t
I



23

et aL. (1984) Inu#um-:odrrqnhr{o{rurriruuriu6rurdrnr:unaorluri't.i:uusr?alsirlriu

fiirrsi ildrnr:udufir 15 urfi, !,3, 6 uas 9 r6ou

5. nr:irn:rvri{oXavrrm66

ru a n1:il n a or ua rx rfl u ri r rad u t ri r rd a r rr ulJ'r ot rgl u ra vi rn :r uidrvr t a fi fi d'r u

Id:un:umrtafifi rfre statistical program for the social sciences (SPSS) uiiuurfiau

rfil{oudiui6 Duncan's multipl.e range test leru?rn:rsfinrrurunneirqrxafifid:vd'u

riudrfi'rgvnrafifirviTriu P = o.o5



Uild 4

Hanl:ilq40{

n1:finuln5{ut!un1:flnu1n{r.Jafl0dd1:anqaliluLl'{:n0n''r5Ln!:nuln{u'rtt0n{[tt1j?utit
u {' dd r I q X ! y o A a @ | d y A t d <

Lraunl:tJuur-{uunfr15urioI:nrluquir16o{rrutrirufrrfrufnuruurutu{{6?urnSorutiu{rd'm1urTfi

tflu:vuvr:a1u1u 9 rdou ruanr:ilnao{lranrdrsiotild

-dtvtZ&sa
1. n1: rfl u :?u:?rJlrov{uq uasnlt:?u:?ilq{u1 r{a q{ tttij?u

:?u:?tJriofiu{{rutri:uo'rr{il:urr16u O r6ou siruru 80 n'r :?u:?iltd01nfluralirxru

l41nul{tlaurasrfllallrlrr drmador {'ruirrtaut dfirl,rarinrflfiu 25.4815.19 niil finluurrtt
| 44 A , - -- 

t U U Y

e1nilalun5dltjaru Telson rvirriu 1.4.59t0.97 r{ufiurn: (nrvrfi 8) mnriu6{6]{d1rfio

{'rutfl:umnuirrruurr6uqid s tordofi'u{r1'rrurflruvls{ z {rr (nrufi 9) u6'rrjur?1d1uc1u9U

t*',rdrfifi ca-free saline firJ:rnornrdouasrfiuinu{{dqrura4fi 4+2 o{fi'urarfiua rdot,ff

tunr:uqaorriotrj

nrufi e ilofiur5rirurflru
li
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n1yrfi g nr:6rnq.1r rdorir urrira11

' nrnd to oorl',rd.iirurflru
il
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2. 6'nurusra.: a uuln :fi"lfflu n r :fi n urt.

a:rutvl:s;ruru z "r,fist firiur"Lfflunr:fin,crnYrd tfruri "[u:rv:l uav0r Tnaraa'rI - i-- ---'

ourr#1fi#nrcruvrTluraprc"lunrvlvi' t t ffiodtrraflrruav:vuuarrrirpirurrr6or Rotary evaporator

ar:arirrtluvllfif,tfiurr{lo:rrir ciutufiErr druar:ariq0rfifirlrnrn {uuafiur 6'ruaoxlunrnfiI

12

n11l 11 #nrgru vr o r alutvl :ud'r ol ruit
(a) "hrv:r (b) fr.r

nrvrfi tz d'nunryrorar:arinarutu:
.1

(a) ar:arTFt"lu:JsIIl (b) ar:ari'prOl

yt

(a) (b)
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3. n1:flodaue{ato{6r'r:afirrauutu:sionr:rfiuinr.rootl.rdrri.:urfrrouasnr:fluf.r
I'qq

uunfiGtrrial:ntuartlrrdari.rusfrasfirfiufrnuruuuudufi.:drarndorutiu6sdnturifict

3.1 Haro{dr:arioarlulu:riauJoir6uo{arfliuidfi6innar{{urrirududu6rloraldt9
d t c us %

tnlo{r utul,{ tluu o9t luil9t

rrnnr:6nr*rnJoir6udarilirdfifiemtorq'rurflrufirffrinuruur urtiu{rTout{rn6or

ttlJltlj{0fl lutavru?1 tlj0:t{undtu:tJvt:Jt?nt0{fl{[t{rJ?un0ut:tJmunl:vqa0{:Jq6unlv'rflruurJ

loufirirrvirriu 99.8g x 0.1.9o/o eiruaqlrudorirutrirufiuflSuu6{ruiuutiu{r6'runr:ufirar:fiIt

unnsixrYu tduri rlonrruqr qnfium:rutJfrfiruv Penicitlin-streptomycin 0.10lo qordtfiuar:

arYnturv:u nrrrurduciu o.t fiaf;nilsiofiafifim: uavtnfirfirar:afi'nfir nrrurdldu 0.t9t
A A d ,a , d d d a,d Jdd^ v oiladnilrioladdn: frr,JilrruuJoirfiuriartJiufififi?mtor{rucJflrukiunnrirrodrrfiriurirn'ru

vrxafim (P>0.05) fi'u6lr1hrd'oaflriounr:utiufir lerufirirrvirrYu gg.44 + o.5ro/o, 99::'l ;
0.33o/o, gg.8g t O.!9o/o *aa gg.33 t 0.58olo mrueir6'r uontrndrfiorfirYnurQotht'f,t

I

rirurflru"Lutu1m:rourvarr{lu:crrvL?a1u1u g 16ou vru'irfirJiurruuJoirfiudauitirdfifiin
tvir#l 99.44 t 0.690/o, 99.56 r 0.5!o/o, 99.67 t 0.33o/o uau 99.56 * O.!9o/o murirrr'l

uuaor"[ri'ulu'jrqrunrmrlrrdofirirlriurrnrirrfi'uodtfiriu;{rdrpvrl{aAA (p>0.05) riudxrdr6'uI

nl:uqao{ pr'rutarxlumr:rrfi t
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a a,1 a,1 a,la,1

s
5((-(F

n;-!F
e

(-p
G
=(-
e

( lro
?

100

90

BO

70

60

50

40

30

20

10

0

u1fi
:urJsr'la1n1:rqao{ (16ou)

tr qniridoan E tnnrrnu E ps (0.10lo) E ar:afi'n1urv:u E ar:ari'o0s

(0.1 mg/mt) (0.1 mg/mt)

n1ild 13 ulaiu6upiarilildfifiarr"irorfirrrflrufirudur6rTna"Ldreriorutiu{ruuudm1uffiI
u v i , v 6l r 4u o u

14u',lu[un n?0nu:il Ltnnnr{nu LuLtnavt0n1:ytnn0{uan{n?1iluflnfl1.i0u't{tJuu6ilnfut a -@

y1{afifi (P<0.0s)

n'"ltatfiuuglnrirrrYuturrrias?i?{L?41n1:rnno.ilra0{Fl?'t}J trrtnsirrodrlfi
{

riurir6'rpurrdAfr (p<0.05)

3.2 nr:il:srfi unr:rJur{oufl a{ Lrunfi GsrioT:n'luuuueiuas6'gr irhorno.:rlr rdatt

d.rutfre sdairunr:uriur6rTost{rndat udufi r uuud'nTufrfiI

1) Gurruuunfi Gsnriu tavr ruot:Iy:ilfirraler

aori'.r,drart,orflrut,ir ariour3u6'un1:y0ao{firjirrruuunrfiriun6iil ramryol:-I i --- -i----'

Tvr:ilrfi'rranouvirfi'u 3.33t0.33xt03 cru/g dltrirumnrirlffirJ3urruuunfiGundlrayruoT:-

d u6l urrJfr fi :uv penicilt in-Lvr :Uyl{l4}J a Lufl {u't L?J 0 n { ttlJu? u n 0u ul, [Le] { Lut q nr u nil $ oa ,, " 
i 9 a

streptomycin 0.10lo qrrfitfiuar:afi'ohrvlu nnur{u{u 0.1 finFnYlsiofrafifin: uavrlorfiu6:rrr1--

ar:arYprCIl nrut{:rtiu 0.t fiaanY:rriofiafrfrn: fifiriruvirriu 1.00+0.00x103, 1.50+0.50x103,
T3oudoY&rdtdd,

t.25t0.t5xt0- utav 2.00t0.00x 1 0- CFU/g murirriu fi odrqrdrrfr o{r utii: urr urj urtr uUu

:utJUL?a1u1u 9 t6ou vru'itjilrruurunfiriuneiruayruyrol:Iy:r.l#rra:rntuynrnfll:?rqaorfirirr,.qq
I du o u . s d,a 2 2

anarod'xfiriurirfiryuxafiA (p<o.os) ToufiilirrrurvirrTu 1.00t0.00x !o', 2.33+1..15x10',
2)

2.00t1.00x10' Lrav 2.50t0.50x10' CFU/g nr:rrireTu el'lLranl"Luflr:rlfi Z



ornnr:finurdBurruuunfirianeju vibrioluquhrdo,l'.:urrieududu{rTorul{rnior

utiuftuuudnlufifi vruilSurruuunfiriun{udriaun'jr 10 CFUlg turlnqnnT:rer6o{ frruaol

tunr:Nd 3

3) Gurruuuniiriunriu Pseudomonas

t rn n r : finurr.Jiu r ru uu nfi ri u n {u P se u d o m oro, tuq.rrlr rdo {r utri': u d ud ud r
s .ly J , c us rs ,a dd , lv t .- c
1nu1{rnSoru'tiu{ruuudnluffi nurJiil'rruuunfrr5undufrriounir to CFU/g turln,qnnr:

ilflao{ o-rrmorflunt:rrd q
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5

0

riouurdurfir radcudLr{rts

ulvr

tr qtrhudoan E rnnruqu

t3

:uuv[']a1n1:ilqao{ (u6ou)

N ps (o.tyo) E ar:afiolurs:u
(0.1 mg/ml.)

E ar:arYofil

(0.1 mg/ml.)

n1v'rd 14 tjirrruuunfiuiuna'uravrriloT:1il:rjvYrra:rertunlrhr;f,ofiiurriruduciu{rlout{llq
J , d us o^

tn:0{ tttul{ tluu0rl Luiln
u v i , uo , 

t
r r 4v o u

14lJ1u[un rl?onu:uttslnrirtriu'lururiavtnnr:unao{![aadn?1ilunnFl1{ou1.ttJuua1nfl
I - --- - i'''' -' - ' ---'---' "'-E

r1{aafi (P<0.0s)
-iruofrr tarfr umnsirrrTu [uuriasd?dL?a1n1:il0ao{ ttan{n']1rJ Lrn nrirlodxfi
riu rirn'ryrrlafi fi (P<0.05)
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g.+ tfi orso.r uunfi Gsn{uwvrrvrat:Ivr:Urfi.:rauotuq.:rir rda{.rusfi asfi udu6.rlotrt{
A t C u< 6

tn:a { ugttt { uuu afl tutJ gi

o1nn1:finultfirrtoluunfiriun{uravrrvroT:Im:rJvYrrarn'Luqt#rrda{rutfl:ududu6r
l9

l-.qry d ' d v 1 uaja raG{ uo1ou"[{rn5otutjuf,luludnTurTfifirFlurr.lfrfiruu Penicitl.in-streptomycin 0.10lo al:aflq [u
uy

ilc:3Jn?1il[lJtJflU
AAUIAAA
ilaan:iln0!Jaaa9l:ilcllrn?1ilrclil{u o.t fiafinilsiofiafif,rr: uaudl:affo0rnrurdldu 0.1 fia6niusiofiaa'fim:

vtttuunfitBuun:uurnttjuairulr,tai 6o uunfiriurn:ilu?n :ilnal rld Microccoccaceae
U

LdU;n Arthrobocter ogilis, Kocurio polustris, Nesterenkonio halobia, Stophyl,ococcus

cohnii subsp. cohnii, Staphylococcus kloosii, Stophylococcus {enfus uas

Sto phylococcu s m us co e uav ulnfi uiu un:ilu? n ;rJviou :lri Bacil.l.aceae tdud Boci llu s

olcolophilus, Bocillus brevis, Bacillus fastidiosus, Bacillusfirmus, Bacillus insolitus,

Bocillus lentimorbus, Bacillus mocquoriensis, Bocillus megoterium, Bocillus
pontothenticus ulac Bocillus posteuriidrurrunfirtuunrruurfruutriurnrindo uunfiriu
un::Jau ;ilviou xd Enterobacteriaceae t6'rrri Obesumbacterium proteus biogroup 1,

Totumello ptyseos uav Xenorhobdus luminescens/X. nemtophitus d'rrrarxlurn:rlfi S
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tLu/8u I'0 mlBmnl x x x x x x

Sd o/ol'0 x x x >< x x
mtineuuh, x >< X x x X
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F
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Iru/8LU I'0 N& X X X x x x ><

tuJl8ur I'0 mLnnnl x x >< X x X

Sd o/ol'0 X x X X x ><

MUruLUUIt X X x x X X

c.)
-(F
F
CJ(6

tui/EuJ I'0 b& X x >< x X x X

tLu/tu I'0 mlBmnl x >< x x
Sd o/ol'0 x X x X x x

mfanurauiu x x X x x X X

sr-(t
CA(6

Iru/6lu I'0 Ng X X x x x x
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Sd o/ol'0 x X X X X >< x
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t7llF
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6liu uauonutlu ilafl 1:il oao{
I

d:ilr{an1:iloao{
I

' 
6qu v I A d u Y ! , d r d s oy J

n1:U:uUnn ttAl:Anaauu Lv'|5 Lunl:lflu5nu1a{Ur[1r0n{Lll,ri?u LIU1J[L?,r[{{ Lnu [rrn5ore i i - --- i ---
tduSe^qyAtuo

urtiufllrrulo'mlunTuanl [rirfiu'ir ar:anpil!:rc:]rFr?'t]Jr{il{u 0.1 fiafiniuriofiaf,fin: fifr'nunrfl
. 6l d a Z L o J v t t d d a,d i<<a

t14il1s4il LUnl:tnu:nu16l{u'r[?J00{rrlJU?u rU0{n']na1}J1:ninu1[Uoir{unartlilfrilf,inrorll

{lrutfl:utrifinrunr\6rduilnaoqn1:Lfiuinrcrrflu:uusr?a1u1u 9 u6ou lrrufinrunryltilunnrirr
Y & A a ,ad e

ornrjrrfiofirfilurrJfrfiruv PeniciU.in-streptomycin nlur{uriu O.toZo uon01nfiuf,{a1il't:n
anililrruuunfitiun{rravumol:Tu:r.Jvrsril}.rnriruil:sf,yBnrnfrtn6'16urri'unr:rfirutJfrfiruv

Pen ici lti n-stre ptomyci n n? 1il r?iildu 0. 1 o/o ya'l nr: rfi r: inur rtJu:u u u [? a luru 9 16 ou

ofiil:rue{an1tiloao{

nT :finrgrlunYrdrj:sarnrurirrEr"Lun'r:rfiufnrl0*rl',,drriru{fleuuuul{rnrdorfioqt
qsuad,
d'nlufifittJu:uuvr?a1ulu 9 tfiou 1rrua1il1:ninulnrunrvrrlrrdol6'oejrrn'rEiur (ujoir6ur,l'

A,d i<<o du I 
q

a tu :il vt tt {a n fl { n ? 1 9 5 0/o) ua n rl#uf; u'i r n : s u r u n r : rfi u fn rgr #r usi n r : rni u :r n trJ1 riyos - --''-----i
toauYXd4

a1:aua1uul'lt1'{o: orl:1n'l:a0qruuqnltauorl:tnr:avaluq{iltrto frn?1:Jr14il1ua}Jlrasil

r,J:vfivBnrvlql {ilaou'n d'otfi'r:ruvruml{er1n1:ua''ruafufi:ruqrufirnrtreirrSotunl:rfiu
grZ&ytdut
fnurQld'ttf,otitttttutuiu{l unaradrrutiu Akarasanon et a|.. (2004)16':rulrufi{n?1il6{1r50cq
6l u , 6 d d a,d jdaa 

- 
u-Lunr:YnulttJof 

tfiupiattJilfrfrfrimuavdm:rnr:rJflauBcroldr16oq'rrirun:tr (Macrobrochium

rosenbergii (de Man)) riranr:tfilinu1urluttdufi{u1un'i1 150 iu Bart et at. (2006)

il:saun:rudrrSolunr:r.ra:rufiurqqlrrfoq'rqarrir (penaeus monodon)firfiuinrcrL[uuutiu{r
lnufinr:rJfrauBqlfit T9o/o t)aflnrnrYurirfi:rumu'irnr:rfir-iYnr*rquhrdod'rffrln:ru q'rvrvmq!

uavlmvta tulu1n:rtutva?il:uaunrrurirrEoy#rnr:rfirinut{Ju:susr?a1u'ru 30 - 3t iu
(Anchordoguy et a[., 1988; chow et a[., 1985;Jeyalectumie and subramoniam, 19g9)

nr:6nurlunr{rduanrlriuiu,jrar:arToauutu:rfiaorrfinfidnunlfl'Lunr:il:sunpilri
6l-.---.4- 9, Z L d v, 

t 
o, ", ^; 

. --

[unr:rflrinurqrdrrfroq'ruurii:u ar:ari'rr'hrv1:rfirJ:v?uBnrn4rn.lrar:ari'prf,rtunr:rfiu
y^-.----Y_ 4 y .@ La dd r e
SnurqlUrtfrorituucJliru lqeJarilr:0aor,J3:rrruuunyL:unalJrailLyoT:Til:rjvTrralnt6'6n.jrar:e I -i-----'-
-.uAq ! X u _..e_.i ^y J -s -^'{,3 dt e
arlnil$tuQ{UrtfroflluttirufrarrQruuOfr6rurnSolonIurYG ri'lfio10rtjuLfl:1uar:aniflrfinfitilfiI 9 r-- -ti--..'-

nruttjufiura6ofinrrur{Jufirgsioartlilriou:nn mr:lJnGud:n:su?un1:utiufilrlrrdoua,
^^^7_.4^.g,-.--_ --i 4 1t u a a ,o d t dfl{u'tr?JaLUun:uu?un1:T[nu?t0{nunl:anqfuu4lr nr:aryrdaurlorrqaa n1:udr[{{ltaefl1:
aualu (Tiersch, 2006; Nimrat and Vuthiphandchai, 2008) fl:su?ufl1:ryeirddruri{,{a1fi

d 
^,d 

ulYu d rru - !' a u o
tfl a Gi ff ttl i:r'Ldil u r n 16 l ua u n l uld n r fiu n r : rfi il a 1 : d ri'qtu l v lu o r o fi u y ! lytu n 1 :fl o l ffu
9i-g,raX&v-"*t

oun:1UilLnqflu5uv?1{fl :uu?ufll:tttltf,{q{il1lilon{ut{?u [ng Verma et at. (2009) :rulru
'irar:rJ:vnoufiluoafirtJuo{riil:unouflo{41:afiqhuvpr tiiurri caruc acid, ch[orogenic

acid, Etlagic acid uav Ferutic acid [aua1:n{lv'latTruotJei t6'ud Kaempferot, Quercetin
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ua v Rutin fi qruaurioiu nr :frruor14a Oa:v uavfl or fi'urrr ru rf, uur utor 6 rSu uotolragmoao{
s ' u v d- X <' rj^ o jus
Lfiu?J?uu0{nun?1rJtauv1ulJ0{[uoruottaufl']:n'tuflo{lflaafrtfroornouuada:vfi16'o1nn1:

AalU9l-'l1o'ioon0tau (Ha[tiwel.[ and Gutteridge, 2003) lrau61:n6iilv,lar]ruoUfirilrildfl{fi
4- &

quBf,uu-lnr:ufiorJfrfi3ur Lipid peroxidation luuutrrlur1j (sprague-Dawtey rats) dlr{tu
_ri+F i i y u -- 9 A v 661 ^ X . . e
Ufln:u1ilLnu??J0{n!n1:vl1a1ut8ottJtflaaluail0.114u1j1?tfr0fr (Matis et a[., 1988) ::tfr'l
a1r6'luoutla6a:vrrarirdfltflorrTunr:rfinnr:urf,uu'rriflo{rfladfiufioornn:yu?un1:uJuyruo-qU

4fiil (Bakka[i et ot., 2008) d'lrYunr:rJ:vqnpildar:affo"Lulv::r"tunr:rfilYnurnrtI1rfi'o
Y d < d ' ' i -- --"- -i

{lrrtrirudlfinrrutuuruailfi'{1u6'1urJ:sfivr6nrnlunr:Ynu'.tq*n'.r*rirr{ourdu6rruaunl:aer
ra 4d i, &, q K A J '

ilSlrruuunrfrtEufrrJurtlouludrtfroufionr:rirtrjlffLunr:2a:rrfiur unrvfi'udfi'rurrirulurfrqc

ar.4fndarurfi'uif uavrfirnrfirti :r:rrfrnr:'lfflunr:uBr,r]:n1:6'qn1:ylrir uonolnrfun1:
rJ:v q n rit{a 1:a fi'o aqutvr:rfirrdrir r{iunr:dror rinrr:rfo r nqfifl ryryrfr'or fru{ nr:airr

g' A .4 o,u:lmn::ltfroilnrLvtuuav/uSoannr: [{ar:rJfl-6rusfirjrr{r01nri']{l:uuun uasr{Jun1:ann1:
qe,l rAd A v o a y t-[dar:ilfrfrruvfraur:nrrnrit 

[uo:::rtrFuavair{r,lan:uilurio:uuufir?firjrravvirllsio.n4l:fi
yv

Sou n a'u l r ri { r{ a n : u ilu ri o qfl n t fl tua v q run r n fi i n t o { n util u

eirunr:finrs1flfrn?o{ uunrfi uiEr"Luarrir rdof,r urflr urir uiBnr: utiu{rTnuldrnior
.--! 6 -l -o 4d
ttcjtt{tLLUud'm}uf6 vruuunrfrtiuun::rurn,{Jurirrtrar! 6o uunfirEuLLn:illln grJnar r.:ri
Microccoccaceae ld*n Arthrobocter agilis, Kocurio palustris, Nesterenkonia holobio,
Staphytococcus cohnii subsp. cohnii, Staphylococcus kloosii, Staphylococcus lentus
*au Staphylococcus muscoe unsulnfit6uun:ilu?n ;rJviou tld Bacit[aceae tri'urri

Bocillus alcalophilus, Bocillus brevis, Bacillus fostidiosus, Bocillus frmus, Bocillus
insolitus, Bocillus lentimorbus, Bacillus macquoriensis, Bacillus megaterium, Bacillus
pantothentlcus uau Bocillus posteurii eirurrrnrfiriuunil.laufunutriurnrin6o urunfiriu
[Ln:]Ja! ;r.Jviou rtd Enterobacteriaceae 16'rrri Obesumbacterium proteus biogroup 1,

Totumello ptyseos *aa Xenorhobdus luminescens/X. nemtophilus
c1nnl:6nu1to{ Nimrat et at. (2008a) tpi:rulrufilrutlnrfiriufimulunrrlrrdo

Y o Aa v t I
{rnarrirfirffuYnulLtuuutiu{trl:vnou6'ruuunrfiGu % rfrpr 6o uunfiGuun:rrrn t6'uri
Stophylococcus nonaureus, Micrococcus spp., Kocuria vorians, Corynebocterium spp.,

C. aQuaticum, Rhodococcus spp., Bocillus cereus, B. amylotiquefaciens, B. circulans,
B. megoterium lLau B. licheniformis uavurnfirBuun:lJau tdrrri rscherichia fergusonii,
E. coli, Proteus spp., Proteus mirabilis, Alcaligenes xylosoxidanes, Enterobocter spp.,

vibrio spp., Brevibocterium"spp., ochrobactrum onthropi, pseudomonos spp., ps.

aeruginosa *av Burkholderio cepocio uonrlnrf, oxley et at. (2002) ki:rulru.jr
dd

LtuFlylt:Unau Aeromonos, Plesiomonos, Photobacterium, Pseudoalteromonas,

Pseudomonos uav vibrio r{JuuurrfiGuil:vqiiAufirinulturirteiq'l ei:u Jeyasekaran et al..

(2006) 16'nrim'iruunfiriuvrl"luri'ttmduuduan (fresh rdw shrimp) triuri uunrfiGaaqa
Aeromonos, Pseudomonas, Vibrio, Flavobacterium *ay Serratio
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urunrfiuBenlnc,finfifluluqorlru,J'oq'rurrirarutiu{rtunr:finurtunYrdo-p,r{Juuunfiriu

hiriol:nlulrir*d urioeirlt:fimuurrrfiriuurrrfiofiqcuauri6r{JuuunfiriuarulonrarioT:nr
Ld*n Stapnylococcus cohniisubsp. cohnii, Bacillus brevis *au Tatumello ptyseos lnu
Stophylococcus cohnLl subsp. cohnii u{Juuunfiriurj:vsirfiudnut6'ri'hh_tuufiruriruav
.4- d 6t da ^ 3tuout0l:tutg0 um Luurtanmsttunfrtiutf,of,ar:Jr:na?ulonlatunr:riol:n (Stefano et at.,

2012) fi:rulru'irtr!rrfiGutfir,drfiurdorrYlnr:rfinT:nillua:rol (Brain abscess) ilonuu
(Pneumonia) T:nqlri-r66'nuautduuvrd'u (Acute chotecystitis) 16oqri'rto6'nuau
(Endocarditis) nr: fi rr rdo uu nfi ti utu n:v ua ra'o o (Bacteremia) nr:fi o rdotu:ruurrr rAu
f,aarrv (Urinary tract infection) uravl:ncioo'nraufinrdo (Septic arthritis) (So[dera et at.,

201'3) rrunfittu6ntfinfiaur:crorulonrarioT:nr 6a Bocillus brevis ruunfiriurfiodrflu-sa1tilrlflo.:nr:finrfioodrl:urr:l'Lury'rJrufifinrrv4fi{ufiuunuiol (tmmunocompromised

host) (mnurravl6ntfindnurjrt#u6oqrir (tntravenous drug users) ft-huvr"trffiunr:fi'aun::u
d:varv (Neurosurgery) nr:inr*rtfiu:rirn:sqnuavdo (orthopedics procedure) urnurua
lrltvri (gurn victims) {rllufilfiirnr:vnlonln (Diatysis patients) uav{rJ:ufifiu1nLrr{a

d d, u < d 4 dd o &, ytt ia, S- d dvulrrt0u tuunu L0ult:rulrucxnr:d'rruunurnfrrEurfrorfild'arn{r-hufirtJuI:nuvrflrraamu

tfin Hepatocetlu[ar carcinoma firfinnrrvruoaqdorfr'ordnrau (peritonitis) '[ur.J:sryrn
u a i a ^, '

araigauuinr filfiarrraqrurtrnnr:Yrl:vuruorur:firjur{ouailoirol Bociuus brevis
(Parvez et a[., 2009) uasuunfit6utfrn4rrfr'ru da Tatumello ptyseos r{Juuunfiriudnrfier
fiarulonrarial:nlulqud tufltqriu{o4lvrxivrurnramirfiu:ri'unr:riaT:nuorurnrfirBurfirr
-4-+rt-r_._-- oe^.^.^a_4.q,. '. oj 

"" 
, j y v< ^ Jau:J[ulJlnufl uunvltiutuqutiluuunfrtTufrfr:rulru'irrfrur?iolri'uI:nsrnrrf,alu:slluxrfru

raruto (TracheobronchiaUpul.monary infections) tdu ilonux11 (Pneumonitis) T:quolfin
(Asth ma) T:nraa on tn'oo o'n taufi ufi fl iril fi'ufi flrud, (wegener gra n utomatosis) T:nrJopr
-!-vanlau[:0:{ (Chronic lung disease) uavnrrsdonu?iltj1 (pulmonary edema) (Hol.[is

et at., 1981; Farmer et a[., 19g5; stone et a[., 2oo7) nr:6prrd'ofirfiur{orfili[uT:nilon
(Pu[monary tubercutosis) (Berka et dt., 2001.) rrasnr:gl'ntdolu:ruuvrtr6uorur:
(Gastroenteritis) (Janda and Abbot, 2006) uonornrfucio4avrrlnrn-finu-l:vt1firnr:n'nuun

dd o 4uy yt, , t
utunvttiutfrerfii6'ornfr'ri:us;ruru 2 :ru'lurJ:vrunu:rfia firfrnnrrvfip,rdatun:rua16onorn
Totumello ptyseos #, Z r.,u (da Costa et a[., 200g)

nurJnGudrnr:ilutf outotuunfiuiutu,irrdoorlir"Lrfinrunrurl.,duuruo rfiorurorn
uunfiriutritrdtrjiurrufrrtoon0routfionr:yrutr rirlfufinn',rrn.,ro.r,rnrauflrroonfiroudr

I qvX & o . tc r ^.. )-^^ ! e
osd':zualririrrfiofirr.Joir6udariJfirdfifiinoflr 6nvrsrriwirtfin?1ila1il1:nlunr:rirh]ilfrauBffutti

v 4 dd r ,a, y, 
,anatotu Lilo{01nruFrfrtTtrocliltJflfi'udorvrrlfiarili:rosr{rtrhlfrauBriutd (nolcomb et at.,

2005) :rufituunfiriuurltfirrarur:nzuf,nroutqridouaaruIr.J:n'uuayrorrf,urix 
1 oonil1

| 6tv X X 3
a'ir{a Luqilfl rvlrouir rilasira.i (Jen kins a nd Tiersch, 1 997)

o'lrfunr:rJ:vanpilciar:arYrra:1utn:"[unr:rfiufnrsrq\rhrdo{rrurrSrudrr{Juyrrrrdan
ji - Y a d _! I .r 6r Z,X&ya ,ilu{?l41il1:0truu{n1:t0Srytoluunfrt5tJ InurayrrvodrtBlnr:finrgrlunirflfftriuiu.jral:anel



tuuvpnrrurdu{u o.t fia6niuriofiaf,a'm: finmuruurvauodrrEr rdooornarul:aaqflri
-'-..{--.-.-. dd.rig-{-&yt__.< . .^e v . oo
u u tu 0 ulJ o { ltu n il [: u Lo rl l il tn il n r : fr n ur q ru au U6 6r u m a'r fi l et n ir o { a r : a rTn'lu u v !il ua c

tu-gJ-.-
uu'jrar:anintfirrfifirJ:vnoud?ua1:rJ:vnounq'ru$luoauay Atkatoids fiqvrdlunr:d'ru:ruac
. da j' 1 q . s u & dd[LunfrL5ufrnoL:nluutluu lotuarrr:0fiu5{ttunfrrirrrn:uau t6'rrri Shigetta shingo,

Pseudomonos aeruginoso, Shigello sonneiuaa Pseudomanos spp. ttunfitiuuni]Ju?n
!dU;n Staphytococcus oLtreus, Bocillus cereus, Streptococcus-p-haemol.ytica, Bocillus

subtilis, Sorcino {uteo uav Bacillus megoterium :ruYrrdo:r lfrud Trichophyton

rubrum,Trichophyton mentogrophytes, Epidermophyton xoccosum *aa Microsporum

conrs (Caceres et atl., !991,; Rahman et at., 2006; Chuang et at., ZOOT)



ronal?d1{a{

nquni il{naflruru'r . (2536). nr:tfiuinutirrdorJaruuuutiufic. nrnimiyrurnranivr-rhj,
ncusiu urnrani, tyrimurd'u rnrgn:fl rani.

o-Jadau
riro'rr Tuuird ua v?la:::ru aouil:uail. (2551). nr: udur{r u t{tu (penoeu s me rguie nsi s,

de Man) 6'r a:culiJqu:{ure uu.'Lu nr:tJ:vquurlimnr:touuriyul#u rnurr:-
" 

y,A
mrani nilfr +o (vilt zog -176). nqr rvm r : e{tinfi udurariyur#u rnurr:fi rami.

!
tao auqr:: u. (2543). {rtvru 2000. n!.irvtil.t: r{Sruignr:fiud.

x
tno arqr::ru ruasfrfr grfin. (2550). nr:finr*rd'nu6uuytl{v!ulBanrrtol{rtmuruurhrfi

^36Prrf,o Necrotizing Hepatopancreatitis (NHP)turJ:vrvrntyu. tu nr:rJ:uqily1{
c

itrnr:totuu'tiilura-utnrcrr:flrafli u{od +s $ilt slq-s81). nq.ruvrur: ;irrinfiud
luriuur#uunun:nrani.

nuontm: fi3nnrn:, qrylo uuirriou uau nwrYmri lauv1n. e5s6). n':uarur:n'lunr:udrriu
tr or q'rtvr alun a rnTa n. lu #:ruur?rr n r : ro :uo fi on rnlffi 255 6 iulfi 1 3 E'u:r nru

2556 turnr:uvilr,J:suntyu iufidu?io4a 20 3lurnru 2557, rdrfiltd'orn
http://www.bot.or.th/Thai/EconomicConditions/Thai/South/DocLib/the study_

of_Shrim p_l ndustry(Pub|.ish). pdf

fiuinrj ntar::ni. Q55r).I:nfirirn'ryiu{'ruvra. iufi6u,ilo4a 15 rqunrn u 2557,
I AUU

tl]'1fl{ Lfl {''ln http://niah.dl.d.go.th/th/AnimaIDisease/aquatic_ShrimpDis.htm
a, <- i o 4 q60rn: orflnd, aar t5olutlu uavr3uf,r rar;iJu. (2549). U:fimuasuunfiGu vibrio spp.'Lu

tY d I

uri r1'r uriir u or n uva'r o::rm n'nr n m siuo o n. iufi riudo rya z+ qrn rfi'u 6 255 t,
y 4uu

t?J'1fl{ tnaln http://www.fisheries.go.th/cf-chan,/Paper/seminar/seminar-dof-

49/di053.pdf

il:sorl vrrirqr.ra. (2530. rit Natontio. nq{rytfll: ueu.
qatr-t.

qfrufrm fuinu. (255r). nr:o-oriruunurunrfiriuun:ilautili.xyiou: xr{?uiTourfi6.g

fl !{ rvt lr't : eitin fi :rdruvi { Q fi 1 a { n : flju uri y u r #u.ri
,-uel-64vevAd
qtjrufrm frrirrri, n3imrj qflafafi uavi:nrd'10firfi'urirYu. Q557n). Effect of antibiotics on

sperm viavility and gram negative bacterial counts in chil.l.ed storage for
Banana Prawn (Penaeus merguiensis) spermatophore. tu nr:il:vquitrnr:

9

ma ri v u r 6'u ru nTu1n 6 : r cJ il r rr a n vi u o o n n #0 fi 7' n r :l : v ru #ul u ry xi rl n l :
:v pr'u m fi uvriv u.r 6'u {rrfix n{unrio qo u r 

^f*fi 
+ ua v n r :il:vquim nr::rtuniuyri

irrnr:uavi6'u r'#rd 4 ru 1:ru:nra{uvri rhur iaoiyr o.raui iufr M-to
vrqunln:J 2557.

qrirufin filinrj, rrEYmrj qrar-ad uavt:uld'pfifi'urinu. ()sst:u). Effect of antibiotics on

sperm viavitity and Pseudomonas counts in chiU.ed storage for Banana Prawn

(Penae us merguiensis) spermatophore. tu nr:il:vqlitrnr:tyrivrul#r;



47

rvr n1uTa 6 : rru wr a rl viu o o n u {, d 7 n r,:d : srr d'ruur y rr?c,r n r :: v 6'u?,r fi

rurivrur6'u:rtfiqn{urrioqour nYrfi + uavnr:tJ:vrrimnr::rtunriuyriirrnr:
uavTr'u rrirfr + ru I:ru:rrao'uvri rfi'vrur iaoivr o.taqi iufr tq-rc flqunrnil
2557.

u A i - 6 d d ^u tu u ad d u X !
quirufim fuimrj mcx-:v{rri pfifi'urirTu. (2553). nr:fi'suuriEnl:rff!inurdrrfior,Jarnufl{r1?

9 ad t d au v a a 4
0?u2D'n1:tttruu. :'ru{'rufl'r:?0uauuailq:ru. fl1n?t1lafl??vru1 uaur]1n?$1?1:1J

d a d a a t o u au
fi1An: n6uu?uu1fi'ran: :Jyl?yrulauu:vr1 tauorl0 alun{lun6uvn::iln1:?0u

IA

tL14{t1fl
A - d d a ^v dv @y u u J o -qrjrufin flrinrj uavi:lrrd 'pnrfi'urirYu. Q55il. nr:r.l:vqnr{L{a:1u1n:lvrurfiounr:rir{n

urunfiGarioT:n"[unuuav#n'irlrluntrhrdofirrclflru. :1u{1un1:?{'uariuaru:nifld r9tu

n r nit r o a fi ri v u r ua s n r ni tm T it n r a n i nr rusi il u r fl r a n i :lari vr u l a-u u :v'r 11U
I O V AU I A

tau0 n 0 a1u n{1un 6uu fl ::tJ ftl :? a u t[y{11 n

qrirufin fi:rinrj oo':rnr d'ryo:6 uavt:nld 1ofrlt'urid'u 
(2554)r{aflo{41:ari'rrvlSn;d'flr

(Ca psicu m a n n u u m Lin n.) uavar:r,Jfr fi ruvriadrr:r nr:tndaudtara rtJiu ua s

urunrfirtundutavtvrol:Ty:dytyruroturhrdorJarEnd'l'ErYu (Clarias gariepinus) fitfiutt

inur ur-ru ud u{1. :t :ar:ivr ur nrarr iuyriyr urd'uu l:fi ? : 8$): 57 -7 l.
dd v l.

Anori 6'ruriutiu uavriuirrrl vlmiru. (2547). urJiuurfiuuruarrAoralnnl:rfiul:rhniou 5 e6.
46Ytilt

un:fi50::rJ:rr,: fluEJfiruuT rJ:vllfiufid:ljrrjrnuritdurflounatnvt:u:1r dti, zsql .!t

Adams, A. (1991). Response of penaeid shrimp to exposure to Vibrio species. Fish

Sheltfish lmmunol t: 59-70,

Akarasanon, K., Damrongphot, P. and Poolsanguan, W. (2004). Long-term

cryopreservation of spermatophore of the giant freshwater prawn,

Mocrobrochium rosenbergii (de Man). Aquacu[t Res., 35: 1,41,5-1420.

Anchordoguy, T., Crowe, J.H., Griffin, F.J. and Ctark, W.H. (1988). Cryopreservation of
sperm from the marine shrimp Sicyonia ingentis. Cryobiotogy,25:238-243.

Anderson, 1.G., Shamsudin, M.N. and Shariff, M. (1988). Bacterial septicemia in juvenite

tiger shrimp , Penoeus monodon, cultured in Mataysian brackishwater ponds.

Asian Fis. Sci., 2: 93-108.

Austratian Government Department of AgricuLture Fisheries and Forestry. (2008).

Eiseases of crustaceans bacteriaI diseases -.Necrotising hepatopancreatitus.

ln Aquatic animal diseases significant to Australia: ldentification Field Guide.

(pp. 1-a) Austratia: Fisheries and Forestry.

Austratian Government Department of Agriculture Fisheries and Forestry. Q012).

Necrotising hepatopancreatitis (NHP) (A[so knbwn as infection with necrotizing

hepatobacterium or NHP bacterium), ln Aquatic'animaI diseases significant to



48

Austratia: ldentification Fietd Guide. (pp. 254-261) Austral.ia: Fisheries and

Forestry.

Bakkati, F., Averbeck, s., Averbeck, D. and rdaomar, M. (200g). Biol.ogicaI effects of
essential oits - A review. Food and chemica[ Toxicotogy, 46, 446-475.

Bansemir, A., Blume, M., schrdder, s. and Lindequist, u. (2006). screening of
cultivated seaweeds for antibacterial activity against fish pathogenic bacteria.

Aquacutture 252: 7 9-84.

Bart, A.N., Choosuk, s. and Thakur, D.P. (2006). spermatophore cryopreservation and

artificiaI insemination of btack tiger shrimp , Penoeus monodon (Fabricius).

Aquacutt Res, 37: 523-528.

Berka, M., Uzun, K., Bozkurt, H., Kurtoglu, M.G., Guducuog[u, H. and Aydin, s. (2001).

Pulmonary infection of Tatumello ptyseos devetoped on the background of
pulmonary tuberculosis. Eastern Journat of Medicine, 6{(l): 33-34.

Baumann, P. and schubert, R.H.w. (1984). Famity Il. vibrionaceae Veron 1965.

ln Bergey's Manual of systematic Bacteriology, vot. 1, pp. 51,6-51,7. Edited by
N.R. Krieg and J.G. Hott. Battimore: Wiltiams & Wil.kins.

Boonyaratpatin, M. (1998). Nutrition of Penoeus merguiensis and Penoeus idicus.

Reviews in Fisheries Science, 9:69-78.
Brock, J.A. and Lightner, D.v. (1990). chapter 3: Diseases of crustacea. ln: o. Kinne

(ed.) Diseases of Marine Animats Vot. 3, Biotogische Anstatt Hetgoland,

Hamburg. pp.245-424.

Caceres, A., Cabrera, O., Morales, O., Motlinedo, p. and Mendia, M. (1991).

PharmacologicaI properties of Moringa ole'tfero'1.: Pretiminary screening for
antimicrobial activity. JournaI of Ethnopharmacotogy, 33: 21,3-216.

chen, D. (1992). An overview of the disease situation, diagnostic techniques,

treatments and preventatives used on shrimp farms in China. ln: W. Fu[s and
K.L. Main (eds.) Diseases of Cuttured Penaeid Shrimpin Asia and the Unites

States. The Oceanic lnstitute, Hawaii. pp. 47-55.

Chen, F'R., Liu, P.C. and Lee, K.K. (2000). Lethal. attribute of serine protease secreted
by Vibrio alginolyticus strains in Kurama Prawn Penoeus joponicus. Zool
Naturforsch, 55: 94-99.

Chow, S., Taki, Y. and Ogasawara, y. (1985). Cryopreservation of spermatophore of the
fresh water shrimp, Mocrobrachium rosenbergii. Biol Bu|.t, 16g: 471-475.

Chuang, P.H., Lee, C.W., Chou, J.y. and Murugan, M. (2007). Anti-fungal activity of
crude extracts and essential oil of Moringa oteifiira Lam. Bioresource

Technology, 98: 232-236.



49

da Costa, P.S.G., de Castro Mendes, J,M. and. Ribeiro, G.M. (2008). Totumello ptyseos

causing severe human infection: report of the first two brazilian cases. The

Brazilian Journal of lnfectious Diseases, 1.2(il: 442-443.

Ding, S., Gea, J., Hao, C., Zhanga, M., Yan, M., Xu, Z.,Pan,J., Chen, 5., Tian, Y., and

Huang, Y. (2009). Long-term cryopreservation of sperm from Mandarin fish

Siniperco chuotsi. Animal Reproduction Science, 113: 229-235.

Edwards, H.M. (1837). Synopsis of biotogical data on the penaeid prawn. Retrieved

May 1 5, 201 4, f r om http://www.fao. org/do cr ep/ 005 / ac7 651/ ac7 65t 1 0. htm.

Farmer lll, J.J., Davis, 8.R., Hickman-Brenner, F.W., McWhorter, A., Hunttey-Carter, G.P.,

Asbury, M.A., Riddle, C., Wathen-Grady, H.G., Etias, C. and Fanning, G.R. (1985).

BiochemicaI identification of new species and biogroups of Enterobacteriaceae

isotated from ctinicat specimens. J C|.in Microbiol., 27: 46-76.

Fretier, P.F., Loy J.K. and Kruppenbach, B. (1993). Tranmission of necrotizing

hepatopancreatitis in Penoeus vonnomei. J. lnvertebr. Patho[., 61 44-48.

Fribourgh, ).H. (1,966). The apptication of the differentiat staining method to low

temperature studies on goldfish spermatozoa. Progessive Fish-culturist, 28:

227-230.

Gnanamani, A., Shanmuga Priya, K., Radhakrishnan, N. and Babu, M. (2003).

Antibacterial activity of two ptant extracts on eight burn pathogens. Journal of
Ethnopharmacotogy, 86: 59-61.

Guzman, G.A., Martinez, J.G.S., Castaneda, R.P., Monzon, A.P., Rodriguez T.T. and

Hernandez, D.L.C. (2010). Pathogenicity and infection route of Vibrio

parahoemolyticus in American white shrimp, Litopenoeus vannoma. Journal

of the wortd aquacutture society, 4t(il: 464-470.

Haltiwelt, B. and Gutteridge, J.M.C. (2003). Free radicols in biology and medicine.

Oxford: University press.

Hotcomb, M., Cloud, J.G., and lngermann, R.L. (2005). lmpact of bacteria on short-

term storage of satmonid eggs. Aquaculture Research,36: 1.555-t561.

Ho[tis, D.G., Hickman, F.W., Fanning, G.R. and Farmer lll, J.J., Weaver, R.E. and Brenner,

D.J. (1981). Totumello ptyseos gen. nov., sp..nov., a member of the famil.y

Enterobacteriaceae found in ctinical specimens. J C[in Microbiot., 1,4:79-88.

Hott, J.G., Krieg, N.R., Sneath, P.H.A., Sta[ey, J.T., and Wittiams, S.T. (1994). Bergey's

Manual of Systematic Bacteriotogy. Baltimore: Wittiams and Wilkins.



50

Hwang, J.K., Chung, J.Y., Baek, N.1., and Park,.J.H. (2004). lsopanduratin A from

Koempferio ponduroto as an active antibacterial agent against cariogenic

Streptococcus mutans. lnternationaI JournaI of AntimicrobiaI Agents, 23:

377-381.

lshimaru, K., Akarawa-Matsushita, M., Muroga, K. (1995). Vibrio penaeicida sp., nov., a

pathogen of kuruma shrimps (Penaeus joponicus).lnt. J. Syst. Bacteriol., 43:

8-19.

Janda, J.M. and Abbot, S.L. (2006). Uncommon enterobacterial genera associated with

ctinicaI specimens. ln: The enterobacteria. ASM press

Jenkins, J.A. and Tiersch, T.R. (1997). A Pretiminary bacteriological study of refrigerated

channel catfish sperm. Journal of the Wortd Aquacutture Society, 28(3):

282-288.

Jeyatectumie, C. and Subramoniam, T. (1989). Cryopreservation of spermatophores

and seminal ptasma of the edibl.e crab Scyllo serrato. Bio[ Butt, 177:247-253.

Jeyasekaran, G., Ganesan, P., Anandaraj, R., Jeya Shakita, R. and Sukumar, D. (2006).

Quantitative and qualitative studies on the bacteriologicat quality of lndian

white shrimp (Penaeus indicus) stored in dry ice. Food microbiotogy,23:

s26-s33.

Lavitla-Pitogo, C.R., Leano, E.M. and Paner, M.G. (1996). Mortalities of pond-cuttured

juvenite shrimp, Penoeus monodon, associated with dominance of

[uminescent bacteria, Vibrio harveyiin the rearing environment. SICCPPS book

of abstracts, SEAFDEC, l|.oi[o City, Philippines. p.40

Lavit[a-Pitogo, C.R, Leaflo, E.M and Paner M.G. (1998). Mortalities of pond-cuttured

juvenite shrimp, Penaeus monodon, associated with dominance of

luminescent vibrios in the rearing environment. Aquacutture, 164(1-4):

337-349.

Lewis, D.H. (197r. Response of brown shrimp to infection with Vibrio sp. Proc. Wtd.

Maricult. Soc., 4: 333-338.

Lightner, D.V. (1996). A Handbook of Shrimp Pathotogy and Diagnostic Procedures for

Diseases of Cuttured Penaeid Shrimp. World Aquacutture Society, Baton

Rouge, LA, USA. +

Lightner, D.V., Bet[, T.A., Redman, R.M., Mohney, L.L., Natividad, J.M., Rukyani, A. and

Poernomo, A. (t992). A review of some major diseases of economic

significance in penaeid shrimps/shrimps of the Americas and lndo-Pacific. ln:

M. Shariff, R. Subasinghe and J.R. Arthur (eds.) Proceedings 1st Symposium on



51

Diseases in Asian Aquacutture. Fish Fl.ealth Section, Asian Fisheries Society,

Manita, Phitippines. pp. 57-80.

Lightner, D.V. and Lewis, D.H. (1975). A septicemic bacterial disease syndrome of

penaeid shrimp. Mar. Fish. Rev., 37(5-6):25-28.

Matis, E.Y., Kurakolova, E.A., Burkova, V.N. and Vengerovskii, A.l. (1988). Hydrocarbons

and carotenoids of the medicinat mud of Lake Karachi. Chemistry of Natural

Compound s, 24: 157 3-8388.

Nash, G. Nithimathachoke, C., Tungmandi, C., Arkarjamorn, A', Prathanpipat, P. and

Ruamthaveesub, P. (1992). Vibriosis and its control in pond-reared Penaeus

monodon in Thail.and. ln: M. Shariff, R.P. Subasinghe and J.R. Authur (eds.)

Diseases in Asian Aquacutture 1. Fish Health Section, Asian Fisheries Society,

Manila, Philippines. pp. 143-155.

Nimrat, S. and Vuthiphandchai, V. (2008). Ro[e of bacteria in the chil.ted storage and

cryopreservation of sperm in aquatic animats: A review. ln: Aquaculture

Research Trends. Edited by Stephen H. Schwartz. Nova Science Pubtishers,

lnc. pp. 1.49-184.

Nimrat, S., Sangnawakij, T. and Vuthiphandchai, V. (2005). Preservation of btack tiger

shrimp (Penoeus monodon) spermatophores by chil.l.ed storage. Journat of

the Wortd Aquacutture Society, 36:76-86.

Nimrat, S., Siriboontamom, S., Zhang, S., Xu, Y., and Vuthiphandchai, V. (2006). Chitl.ed

storage of white shrimp (Litopenaeus vonnamei) spermatophores.

Aquaculture, 261: 9 44-951.

Nimrat, S., Bart, A.N, Keatsaksit, A. and Vuthiphandchai, V. (2008a). Microbial flora of

spermatophores from btack tiger shrimp (Penoeus monodon) dectines over

lon g-term cryostora ge. Aquacu[tu re, 27 4: 247 -253.

Nimrat, S. Suksawat, S., Mateeweach, P. and Vuthiphandchai, V. (2008b). Effect of

different shrimp pond bottom soil treatments on the change of physical

characteristics and pathogenic bacteria in pond bottom soi[. Aquaculture, 285:

123-129.

Oxley, A.P.A., Shipton, W., Owens, L. and McKay, D.Q002). Bacterial flora from the

gut of the witd and "cuttured banana prawn, Penoeus merguiensis. Journal of

Applied Microbiology, 93: 21,4-233.

Parvez, N., Cornetius, L.K. and Fader, R. (2009). Case report: Brevibacillus brevis

Peritonitis. The American Journal of the Medical Sciences, 337: 297-299.

Quave, C. 1., Plano, L. R. W., Pantuso, T. and Bennett,E. C. (2008). Effects of extracts

from ltalian medicinal ptants on planktonic growth, biofilm formation and



52

adherence of methicitlin-resistant Staphylococcus oureus. JournaI of

Ethnopharmacotogy, tt9: 4t8-428.

Rahman, M.M., Sheikh, M.M.l., Sharmin, S.A., ls[am, M.S., Rahman, M.A., Rahman, M.M.

and A[am, M.F. (2006). Antibacterial activity of leaf juice and extracts of

Moringo ole'fero Lam. against some human pathogenic bacteria. JournaI of

Natural Science, 8: 21.9-227.

Saad, A., Bittard, R. and Theron, M.G. (1988). Short-term storage of milt from common

carp Cyprinus carpio. Aquaculture, 7 1- 133-t50.

Singapore Prawn Fites: The Sand Prawns - Sua Lor, Greasyback, Jinga, Midd[e, Western

King, Red Spot King Prawns. Retrieved May 15, 2014, from

http://ieatishootipost.s g/2013/12/singapore-prawn-fiLes-sand-prawns-sua.htm[.

Sivaram, V., Babu, M.M., Immanuet, G., Murugadass, S., Citarasu, T. and Marian, M.P.

(2004). Growth and immune response of juvenite greasy groupers

(Epinephelus tauvina) fed with herbaI antibacteriaI active principle

supptemented diets against Vibrio horveyiinfections. Aquacutture,23T:9-20.

Sizemore, R.K. and Davis, J.W. (1985) Source of Vibrio spp. found in the hemotymph

of the btue crab Caltinectes sapidus. J lnvertebr Pathol, 46: 109-1'1'0.

Sotdera, J., Nedel, W.1., Cardoso, P.R. and d'Azevedo, P.A. (2013). Bacteremia due to I

ssp. ureolyticus caused by infected pressure utcer: case report and review of

the literature. Sao Pauto Med J, 737:59-61,.

Stefano, M., De[ Rosso, A., Saldutto, P., Paradiso Gatatioto, G. and Vicentini, C. Q0t2).

lntrascrotat Abscess, Propionibocterium ocnes and Staphylococcus cohnii ssp.

cohnii: A Case Report and Review of the Literature. Case Reports in Urology,

201.2:31.3694.

Stone, N.D., O'Hara, C.M., Witlians, P.P., McGowan, J.E. and Tenover, F.C. (2007).

Comparison of disk diffusion, VITEK 2, and broth microditution antimicrobiat

susceptibility resutts for unusuaI species of Enterobacteriaceae. J Cl.in

Micriobiol., 45: 340-346.

Stoss, J. and Refstie, T. (1983). Short-term storage and cryopreservation of milt from

Atlantic satmon and sea trout. Aquacutture,30: 229-236.

Tiersch, T.R. (2006). Fish sperm cryopreservation for genetic improvement and

cryopreservation in Southeast Asia. Fish for the People, 4:21-33.

Verma, A.R., Vijayakumar, M., Matheta, C.S. and Rao, C.V. (2009). ln vitro and in vivo

antioxidant properties of different fractions df Moringa olefera teaves. Food

and Chemical Toxicology, 47 : 21,96-2201.



, _---

53

Vuthiphandchai, V. and Zohar, Y. (1999). Age;r:etated sperm qual.ity of captive striped

bass, Morone soxotilis. Journa[ of the Wortd Aquacutture Society 30: 65-72.

Vuthiphandchai, V., Nimrat, S., Kotcharat, 5. and Bart, A.N. (2007'). Devetopment of a

cryopreservation protocot for tong-term storage of bl.ack tiger shrimp

(Penoe us mo nodon) spermatophores. Theriogenology, 68: 1792-1t99.

Yano, Y., Satomi, M., and Oikawa, H. (2006). Antimicrobiat effect of spices and herbs

on Vibrio porahaemolyticus.lnternational Journal of Food Microbiology, llt:
6-1.1.

Zacharia, S. and lGkati, V.5. (2002). Growth and survival of Penaeus merguiensis

posttarvae at different satinities. The lsrae[i Journat of Aquacutture, 54(4):

757-162.

http://vrruuw.m_e_hassanin.staff zu.ed u.eg/m.e. hassa nin/pa ge.asp?id =54


	Title
	Acknowledgement
	Abstract
	Content
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Reference

