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THE MOBTALITY OF ECTOFARASITE 1N RED TILATVA [f@vencframis mifadions)
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ABSTRACT

THapis e o il w0 TeesSangr Beh walely colimeated S moite e growts e
Hgrwegweer, Vlmjda gl vatbon afien meste prodlems, e ligling e npieeae giacks The reloes, i1
is neveaaly 1o doye gl lemative Wesbment fiv celnparsaes by Dmmenting bimans siews. This
reszarch dheved in desermine the offeer of henara stem { Mo poradiines ) fomestrion doss
on e momalioy of ectoparasiie in ned tlepia. The method used was espenerenal Ty afiplying
fererenied benana sieves & |5 |._I_,l'|j., Bl 5.1_" land C 15 gL 'h: Mk sarmiples were oboained
frum the Canglkrngm Aquescu oy Toctmakage Desslopment Cmier (RFTIR} pond mcianmng
.3 = 3H om end the Cangkringsn Markor pool with o see of 7.5 £ 1.3 em. The pemesie
heniela e resils were Trctelise sp., Dveieorewe gp,, Ghmelve iddr s, Molprgshinier
wnllfj'l'nll:L and (aliniue s Tilagear Tl fromis the Cespknrgan meiker pond showad moe
eoparsines than BPTPR Csagkringan. Edopoemiies gived hasomn dem lemsesiaien
iremment died mnged From 4302540 & { Trcbadivg o, faliowed hy Deendogres sp {1380
1920 £ and Cirrdaetpiag spof 20002600 s pespectnvely. Bosed o the reseanch rovl 18, g
fenrented hanans sters {10215 g L) influences the desth of ectopormites and inoreases the
survival rate by up b 3045, Durng the rescooh, tomperniure and O sobved oxypen were niol
optimall. Enviennmenizl conditions affec: the peesenos of ecoparssites in fish, and ferrmented
hanara. skoms can b used 1o overoome the crenemce of parssiies in culiivagion
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INTRODBUCTION

Tilepin (Chvavctinmiy wlafow ) 5 o freshwnier fsh foom the East Affican repoa. Ic s
wilely sultivabad in Indorwesia hecause oFils sy culiivaimn methed and relatively Bt hamsesi
T Tilegra peodudtan Tins comboiiasd oo mereane anee 2005 with an average anmel s
of gpmd 9. 2% Taapia B producton m 2005 wos 1,4 I8 e in 209, i inereased o
1074, 742 sore o Kenenteriam Keliuim don Perdoean, 2050 Tilspio is widedy culitvaged in
varinus regions because it has high ecoanmic vibue. Rel tilapiais a type of freshwmer fish thal
i3 & suparior commaddity beeause ® s resporee W foed, has Faes growds, e ligh survival, is
rasisimed oo disease eiacks. has high wdemnce o myipommenis] cordnons, and hax ease ol
hreeding. It is widely oahtivated in tropicad and seberopioal regions for i nuiritional benefits,
inchoding high Sevels of omega-3 faes and vimmins B and [ Red Glapinis knmen for ifs fasi
proath rate, wliich alleas B molighe Geops per e, iraking if an ido] candidhne Toe <mali-
peale aguaculning epor pses | Eari o af,, 2023 Mohimiedisearm o ol 2033; Sallew o
ar, Bl

The rapid developmem of tikpia culthation canmet be separaed from e challenpes
Farrneers Tace, including edloparasie amack s This cetojuras e lives sml d:uﬁlmhﬁllﬁ!llﬂ'ﬂ
of the Tish's bady. The precesee of eclopumaes in degen G signileauly segitively afleets
thesr condition end evernll Beeth The ecinpars: bunden = also maciaied with increased

pill mucus, which depletes eneegy in the fish, further euscerbating the ad verse effeces (Roda of




arf, M0z Paredes:Trujdlo of wl. 20211 Based on the serement of Firdausi of ol (20305
ecioparasiie attacks <an cause finaneal lesses due o raluced fish produdivgg and gualsy,
whish hinpasts faluieg Tedi < lling prces. Consiiniing Tk fecied with oG ciin chiiss
I beath probilose o oo proceisal cormectly (Maifans o ol 307 Shisven of al | X000,

The mast coemmen Ereatemend for ocloparasibes 1= by sdrerysie ring wnbyheot s, £ omtin s
mhninisgratim o anibieic: in Tieh Bzl Gin corss Ae@Elive inpack, aich is merdeag
rthoyes iesishin e seal kaving aebiotic esiduds i e water { Achin o af , 2000; Yoo & al.,
HI20). Therefore, @ |k Decessiry & mimy ouf shemaive mements far eotopamsiie in kh,
such as ramnl ingradens Bansnn sems coms waning, lovorolds. erpensids, alkabouls,
plymnssdex, anid phinkainin. The mnnin compaund is an amimiceobial. antiparssitic, antiviral,
eedwot i, andd aiits-infiammmansey JEghoaare, 217 o hisa oral, 007)

Muroral ingrediens can pvidice Bedlig sutstncoes theough leamenmiion, and bana
steres: onn be usadin treat fish,. Fenmentabion convenis organic matzriaks imn ssmipler snhstmoss
threargh binchemical processes ssssied by microozmeane. Thes process is well-known o
irsed i Thet Tood sctor o medicing, ispesially averrel wdicne, Rrmrieatataoe s fandly Gdid,
likit it several cases, Berrralion is wead e iininiee e pegalive mopoct of diemienl diggs
Fermerzaieon can help relense the notrents fooesd in banana stems, Banana sems contam
nnlebie subsanaes useful i the healmg and ireimeni process The misbectsz in hanamn siars
G priveebde: i anl Booadsaiil GTecs, spaialing up woidid heilling [ Anant, 0120; Labatag, 20 R
Mirai sasd Ahdud {200 Epames] that des fevm etntion of hetel siid Sanon ke could peodoss
siihtanoes that effecrively mom woonds caised by parmsiles il enpenve the haling process
of betin fish Amalin et al, (233 ) sioted that farmented banoma stem is & scece of probictics
il lickps s vt andd sarvival off Chprmur cnrene

Razenrch oi ugsing haners s12m (ermenietion apains scioparasies inred ki i@ rerely

coniducned m coniralled anid weoenaralled locanons. This reseands wrmed wo doterming the effi




of banans stem { Musy porecviss s fennentation dose on the modality of eciopamsite in ped
likapia It isheped that with thiz resmirch, formenied baram stere. com be used a=an altenztive
Ikl N puiraribes m Tedi W podiiee the diss af chéanicals Thal ko D B eriig i penos

aetal i e rossebeea By frisndly

MATERIALS AND METHOIS
Sassgliig

The setparasare |dennfication process heging wich te sampling smge. The mekesd jissd
in serwpling waes porposive sampling. Acconding o Subarsind (200, the purpssne sampling
method is 2 iechnigque that consders certam fiactors. The samples used in obsene edopEries
were fsh that loskoed sick. The aumbes of aamiphes icsed mb odecevabiods Wi 30 fisk Theen The
pond of the Ageesculiore Fedhmoligy Development Cenger [BFTPE b Argouilya, Canghringen
with a size ramge of L2 & 3.8 2m snd frve fich from the Cangeringam BMarket pond with & ece
rangcal 7.5 4 1.5 em. The use of iesi fsh in this espenment nefers 0 naboma | standends hascd

on Balam Standariasme Magiomal (2000 SR T306: 204,

Clinked Sy mginms

(hservation of einigal sympeoms. = divided amio morphobegsen! and  Bchmaneal
mipks, whsh ed the aelind stiged B Jefditing Sofdpamaniles, Obesmvation o clinical
i of fidh atiecked by svtogaradites |5 camiad oot by curervl obee nabon of obeenles
of the s de of the Hlslys body, such e skin, gills, and fins. Fish siscked by ectoparisiies will
show morphelogical sympioms such o= thin fins, uleers, and excess macus prodoction.
Wleaina hile, svmjtone ol alsoemel behaiod tichale pwinmmng on 1he &Rk, sl

ppetite, ard mibhing his bady ogeirer the poand wall




Farasite [dentilicsiton

Uhservalion of - eciopomsites -bepine with making sample preparations. Samphe
el was done oaingaiabive incikesl, seeapeng the dkin and gilk might and 570 Sample
e paiatcn i casvsed it while the fah were B slive Savgds Lmpig wis caed ou
using & scalpel The smples resa®ing From scraping were placed on 2 2lkias ohioctand chsorved
iing & miroedops wilh 4 mopmibcasos [dlowal by [0 moagrehicataon Mompboiogical
ohasrvalions wese cairied GE on eflopaisdiee B idsibly the B of Sclopurasile Rl
Cedeulimhors were carmed ool os the mesber of spiopamasies Tound o &siEmine Eensity el
prevalense voloes.

The inlmaty of the ecbopamsiie was cal culaiol before the insimend. Caloufation of the
solpaERie ivienainy valies tiat heve Been obialesd o celeulmied asag the fanmils (1)

Bocording b Camenan { MH1Z)

_ TaVAl mgrasTe fanksl 0o
fehmaidy = ol Majecnd fR1 TR T PR
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The culculation of thy esimperssste prevalerce valug that has heen oblaned i= mloddned
using e Feeimila 2h scoomling W Canapon {2HER

Provalence (] = SO e O i [

Tutwd Fish

Fermemtation of Bamema Stem

Fummsnlng Basans gl e el by chopping oo Forane sleen saiosmell pasoed. The
ool was 5 g Ay T Bk andd 15 2 o D slinm (O Then | L o waler s added o
the boitle and closed tighehy. Sooking wis done lor approsaraliely -5 weeks unis the banrana
stowee foemied fihen, Foflowed by adding 1,5 g of shriomp paae, which has heon dissaleed
waler, By enia wath e hinaes @i aditsmn anlil hiomogengais, The [emneetalon conliniss

il the sodurson chanipes codor 1 podden vellow and bas o @mng odee,




Treatmest of Ecioparusites with Banana S#em Formsmiatien Solutien

The coluprarinikos Rnimd wene et given Dicilmsed daiigg Bnain sk Tarnesmilaliog bl
nhservad o deternie the level of efectivenes of hidans sten Ferme atitoey (the lamgth of
tima the goteparesiics tied). The ectoparasiies foond were drippad with two deope of fermented
hana dirs End Hen obeerved undl B scoparadites diad amd contal B v (4L Te
deteimise: whether (e cclopaiasies have disl ler o seieacops, i e bt ae:
(L) Desd seeopamsie will olten chiow igne of dicinisgmcon such e Esgmensnion of
dissulimion of their bodies: (21 Live eowoparzsnes npeally exhibi povemen when vhserved
undder o rrec roscope, 11 il parasiies 2e mo lonper moving, it coold indicaie thai they kave tied;
(31 Degd poraaites may chamges color or basonms faode Fefopoier | Kiindyal o 2, 2004

Mlarheeon & Prin, 2004 Wells o i, 2002,

Smrvival Haic

e finctad Tl e i BFT 'R Canghdingan porsd s trsilid ading buckels e T dass
ti chetesining i lijdct of Eeatineit o Rah sarvival se Trossatil wis cairied oil o
immerzion wik HEmLm ™ with shight modficaiions | Prcilz e af, 3171 The survival rie of

paspled dilnpen fsh wes caleslited uerg the oot | 3] secordeg o Jawm o o, 1007

M ;
L Bt kL S— i:

SR Degree oo sarvived (%; r: Nuriher of savivel flch ot the end of rearing, |ind} i

Munber of flsh o the inital of rearing jied),

Water Cmality




Water quality observations wire carmried cas every dzy (momeg and evenitg] & sach
castion, s iy inchnded pH wing 2 pH meber s dissolved oxpgeen (006 wsing o D0 msker,

The collocied dein wore smnlvesd using 0 descaptivevomparative methed with a

queadinativ appenach,

HESULTS AN DISEUSSION

Clinkead Sy migtins
The sample used in the chsorvatiors was sk red Blapia Infeceed fish dhow clmical
ayipriaies, bich befisveorsd s exesrial. Fipore 1 abonis the clinkeal symyroms of wed tlaple

Eniackod by aclopasies.

Frgurs 1, Chnlead semplms of ral tilapia amekal by eoroparmstas dnp e sves il thin
T, (] Ty geowth, (i) codbae ooof the s, (e seaBes Tl off easiby, | 0 while spess
it the gdls
Hasml oo Figum 1, minmmsilg-mfednd fich show chmeal smpioms m the fonn of

thii s, skors redn s, seales that eoene ofT ekl white spats on the g, excessive ki,

fmigies groswth, and koo cspe Tufeened fish ale shiy changss in behunaoe, sach 98 appeanng




wezk, decresed appetite, ahoormal swimmmeg. and often rubrhing their hoadses on the pond's
LT P

Tilageas ffsel wih atdpeimsiles cabibil accml clinkal svnpasiie The dul
nalihle syapgom e the preesace of sncssave s on the gills, which can lead to a pale
appearanca arad 2 mathling effect om the @il leaffets {Radwan o ol ME4L Gill leafets are
thiii, branching sthidints [emng aquias: aabmals’ gilli, meloding G ke tilagia. Thiss
lealets an padt of the sespesiory ssiai sid play o erocial fole i p eddiuoge, allewing thie
aminnl 1 eximact caygen rom the water. Eaeh gill leaflet is typloally compasal o several
reglons with differsmn epithelisl covermgs, which focllime 1he exchange of gases ard the
remival of masic products [Klodke & ol 2024; Endrpuer i o, 309, Fish sitacked be
eolopiEiies show oateial symplond o e form of woms® o the alid sisface, the
pppearance of white spiots, thin fins, sceles that come off gquickly, smd eccessive mucus
productses {Inansvah £ afll. 0230; Pujiasatut erall, 2005) Additionally, the fish may hecame
skinny doe o ihe pirsitic bueden (Thesin & Seimak, 202510 The seventy of the miedon can
vary capridficanily, dependiig of Belom such ad The rppes and nombdis o falsirg

ECHpa i, ey insimioatal coralilases, mal fali iminisin

Parasiie Identificstsen, Iniensity, and Provalener

Beasa] an he fepills oF @saiminilasng of fod [lapin @ BPTTR Cangkiingia sl the
Caeggkringan Marker's Pond, five nipes of setopareies were Feand, neluding Teichuding 4
Daeiploguriis sp., Godaoils sp . fekgopie i w0, mnid Oodiven sp. which em
e seen in Takle L

Tobde || Species ond infadation level of eoiopamsitos o tilapia denivid from the Agquacaliune
Tohnalogy Divvelopenient Canter Canglrinpan end the Canghrrgan Meakis Pod

i, Farasite Lavation T Samgle T Paraiie 7 Befoied i It
i Bl Fish e . Fisk 't {Fb
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Fasnd im Tabde |, 1he meot astimen B Of pamsle Al wes Thaohwimo s
fhichvaiing are- commanly foond in tilspin due i seyerel facon, soch e esnvicamensal
cendinons in the Cangknngos market. The alapa e Gmed in aowded conditoos, leodag
I blgh socecking densamiss angd e sisiet quealaly, Theat gondilions Tavor the prekilor s of
permies Bhe Frichmbing, whah thrive in covmnminenis with hagh ongnis mane ad low
mevien leveb. Thaan and Sitinjal (2023) staced thar de relacionshg berween hosi-pirisc ol
dizcuse mensmisson slse anfluerces the cocurence of Trlehoelies morilapia. Tilapes ez
neinrely curvheling, wihech can sdopt o varions salmey lovels. Ths adopinbdiy maios them
mscepiihle jo difforoni parsaites, ingbalmy Tnehodma, whech can infect tho pills el mhom oF
the Tish Additionaly, Thickodie cen be casily tanamimed dom oie tsh w another threegh
direct comtaci or conbeminaled weter, Bcopirastes ire camed by two [xcioes: mermal
alemnl Eaiors Accordog 0 Bakevn of ol (2013), extermal facsorns: melude cullivisbon poesd
waler qualite, poaid wsler sourcss, ol sanitation and cultivalion pois] stock g Sty
Iesterwal Teetinns i il (e bl of knpreasiy, gender, ape, ol by sles ol the B Acconlag
tis Haimnnisa e, {202 1 ecinpamsiies hove dafferem specificiiens w detenmine the bost el
Immeet orpans o b ek ckesl

The inimisany gl prevaknes valucs alseiofumsines Found in the BPTPE Cangkringan
i weepe [ioweer dhain daose: B i the Changringan Markes Thes cain happen beciuse iapls
from BIFTPE Canghkringan secelve poutlne reatmem lor ponshiic diseases by formenieg

hanara stems in cullivatinn ponds & 2n anti=parasie. In contrast. tilapia frem the market do




ot eceive the same ipeatment. Providing naiural mgredieniz in the form of fermented baram
storrs: in eulthaiien ponds plays o mole m neaimg deessx so that il can reduce the mimbsr of
cctoparasines that infesl Fish and inpect Fish susival This was cinfemeal by Sumanieyals «f
af JMEAE that the provision of neheal egeedkens st anlihacisdal of linmoscatanod s
content grven o = can indirectly tmprove the Bsks immuone system thereby increasing lish
il

Basal on oeéribiogs. Trchodiiee 8. is 0 ol pootodca Chal eeves i cinthe
ﬁnhiu B o penue of el protescn thal are sotoeoTimenaal Gr [ArEE o sustie
smiminls, mainly fish. Body pans of Thickading sp. oot of cillia, bonder membranes. o
denticles. They ane characterized by aring efinterkocking cytoskaleal dentiches. whidh suppart
thie cell and allaw for sfsion o curleeen, ae lidkig Bah tsne | Figure 2] Taohoding aj. wes

fodini 4in ehe skim and gills,

'l
A
Fagure 3, Trackoninag sp. (A fmnfm.lﬂ_l Hdr viaw, {a) deriticlas, (b bordor membane, {ci
(AT

Tricfuiaing can be qound, dise-dhaged, of hemispherzol. The by dhape vones foil
entiradrical i discoddal, with snme specles slighily cousricesd. A spiml of cilis less dnvarnds
the ciinstome ond several rings of cilin st the cef's periphery. These cilia are respomahle for
rtaling aidbesve maction and linoitiny poswer, The daiieter of Trikoding fngss Do S
M jim, with o hesghe of 1380 . The diameier of the deticuloes ring ton be 29040 jim. msd

the diameter of the basal disk can be 22.7% pea. Frivkeskia b typloally fommsd ca fish's glils




skin, and fins. though sime spedies pitize the emgenital system_ Trasmission oocams by
direct contact botwemn mfecind and uninlected hosts snd also by sclne awsmming of
T hosabir friven o husst o wsllier (Wang o of 2000}

Masphioldogically avtideegyess B, 164 teisbode %o with an &longated body shape.
By parts of feurelogurus sp. consist of the eve spot (antersar) md opisthapir {posienor,
Dachlapirpe s, wads Foumd anacking the gills off T, Parsests Dhacfriagaray g, s pivssilia

i Figiire 3,

Frgure 3, farivlopyvome sp (A posteraoe 4 By smterion, (a0 opsthaphin, (s spots

farvlogerus bs & gens of moncgene n flarwnnmes dal parestice the gills of fsh. The
muorphology of Lactviogyrwr includes severl key features: Dacrrlogorns i= typocally ol ond
tedaceous, with s small size nngiag feom 0.5 102 mmin leageh. The anteroe 2ad of the wann
is chanaiereed hy o glandular anschment nrgas with four cephafic lithes. The postzror emil al
the worm is sanpde and lecks ary complex atiochment stucires, The hapoor @ the prsterior
em] coniains anchiers, a dorsal bar, and memginal books. These sructsres belp the worm atach
trethe gl arches of s host, Diapyriogrors bas ciBa cm il surfaeg which s vsed o menaomeni
peal feodimmg, The cilia ane svanged in o specific patien dol can varp befween specics | At
cf ., 22 Chenpg er ad - 2025 Jalali ol 20X0,




(rpreaeryiie . is mn ecmparasile ofihe memagenesn worm claes the is ekmgaied sd
transpaseni in color. The antorior part has no eye spot, sl the pasterior part s the epstharior
wenl il Peskoe Thading ol atings, Svvdw®ilne &), wes il atacking (e sk

T fuaesaie G oo ol sp. can be seea m Figoee 4.

Flgure 4. Civroekaerdus sp. dA) posterior. (B anoeckar. (0] mergingl hooks, 4k opisthapor. o)
witellaria

Crpvmebeciidye 15 2 gerees of monogeness lamnworms tha 'Funﬂu:rt_u skin and gifs of
frodhiwaser Fish. Geesdvcyiles s tepically Mol oed Tedmiceows. with & small size mnging from
0.5 10 | o in Bengih. The anirax cd of the worm is chareckrized by a hikobal cphalic
reginn containing cephalic glande, o phayea, and m indstioo ssophapgus. The pasieor sl
of the worm s cquipped with a hapior, wiich includes sochars, & dorsal har sd mesginal
hooks. These stuctres Aetp the worm amach oo the host {Chong. 2021 Lemvene of ol., 20073,

defirfprpi ey il 73 0 oand-shages] cotpunsite o te prolosam ¢lies with a
Cahaped muckus calial the pocromacleus The hedy pans of £ owdniTi conesz of the
macronuckius, micronmeleis and gila pmovement g Sl vophithbdan saifilie wes

found acucking the gills. The pamsite ). smdgiiiis can be seen in Figure 5.




 E—

Frgure 5. Aedvbpopbibinee  opd@filie oond w0 Gilegra dab cilis, Chy mscronoclas, {ch
TR T T

Jefrhyphichinay mwlifide 1o o paoitic ciligie ted infeen the sbin ard gdls of
fireshiw seer fish, The boddy of 1. nuwiffiits i tepically avosd i spherical, mensering aboui 5.14
pmyin length The parasme forms oysts dunng s like cycleoand the cyst wall is composed of 2
thick, mullayerod arcoee dan provides pemectien snd suppor | Ewing eral, 1983 Yang o
T T

Based on ohsemations. dlodlvism . = 2n ecloparssee of the proteeom groap nah a
reandd, shghdy oval shape, Bedy pars of Godiniuoe ap. conssst of cxioplim sad peotoplem
with o granuler dructey, noelie, el chlorgpdals, Duneg b, Oodinmem 4p, was

fioniud ke et Gl ks and skoes [ecules]. Ecioparasite €iniu gp. 2 b seen in Figue &

~
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Fgure b, Chenfividan o foned i fapin (] protoplasm, (B cvioplasm, (o macleus




Flefedeonr s 15 2 gerus of dnoflagellaiz parmsies that mfect the skin and gills of fh.
It has e oval or ballooe-like shape and typecally. messsres abot 518 pm in lengeh, The
Jur s |8 il gl il i aoals, wlich s ppecialivid SEnichures ared B ot lerenl, Thisss

eznida belp the posdd e adene 10 the hoers don el gl (Cheuag of ol TOH]]

The Deration of Paradite Death
Preparatiinng wesd sade W ke soligusiles Gaand i Tak omd e fheii b et lieir
lergth of death. Teble T ghovs the resnlis of Banenk stem lermendion ieaing o the lngth ol

death of coparasses.

Vabste 1. Effeetivensst of baniin seam Temestion in the death of esopdaraies fomd ia gal

ukapis PO
I L
T Frachodina =, 1 _
A LTI TH-8 {9 1930 252002600
BillgLt BT 14301 140 2380124801
Cls gl e i 38 | 500 Hekiy- 330

The duration of desth for ecoopanests goiven Two drops of feemenied banane sz
rmnged frm dBLBAR & [ Trichoading sp.b Bollowed by Socsiearns s | US0 1930 <p o
Frmaechler s 20520640 sh repedt iy, Treatmen) C showed the fostest time do kil
eebopaEsing, The high comsaingiom o mealmenl O coses this aomperal e e oller g
entimenie Based ou obsavations Trichinding sp. was e parasie tal died the fieaest when
given & hanies stem e sohion, follised by Saendogows sp,and Oyeodacndo sp
ko 13 highly sensitivg e copper, 8 comamen egeedbsni i many snhpamsiic ireabments,
Copper im dezupl th paraii aell mambane aml melabodic progieses, kadig o mapal
dewth. Besides, Frisfoding lus e direct develpmicnzal cycle, mesning it docs nol fequice an
Imezmedaie host This simpliciey in e Be oyvele makes & more vwiserobds W evemal Gioors

like koactive compounds, which cam guickly dismpt its life processes. Fiickoning does not




have a prulective costirg like other mimsies. which can belp shicld them (rom binactive
compannds, This back of protectsen makes it mane vulnerpbde o the elfects of these compounds
(Kieiliecall, 2024, Kaialk, TO0F; Sinith & Scbvard, 20000 In coliasl, Teictnlegmrns il
T prackaclidn Bove imeee cosgdlet |ife eyveles el omechment mechieesd which dm peovide
same proiection aguinst beonetve compounds. Addinonally, ther abaity i pdapi o Sifoeoni

it i ameninde add hodls might make e ian: reslidin B Hicer (oepounds

The e alaclnpaiasiie diatl 2a e 1o il sl ingods JrECIRTIR S |
heners sems The fermenmiion of hamng @ams pmdics & varieny ol hiooctive aibamnees,
inchuding alkadolds. ovoncsds, mnning, sapaning, sterols, imerpenes, visamins, and pherodic
compounds { Afzal e ol 02 Denp of ol J020; Maxz, 2005; Paflai gi of ; 3043 Tannin i a
eecandary inctabolite eonipousid thsl @ms oo o a0 anllges, andisrhesl, b etenal. osd
B idnn ('H.iurl;ug:l Wl en., NI, Srengthensd by Windand & af Q2000 tmaoe inhibis the
waork nf enrymes and eliminates substrates that bind ta fipids and prodems, which function to
hinil protease enzymes thal ply 4 mle @ pare=ie prowih Fermented banano stems contam
hingetive eompounls dach @ asponing, Bavoncide alialoids, md Bnnind. Thee sompoomds
hawe anlindisebial sl snliparsilic propestics, which can hely mnhibs te prowth s wiivity
nf ectoparisiies i (. Addiimaally, fermentation cin produce probiotes, hmehcal
microorgaTssme thal can compete with and displace pathogenie cegamems, inchdeg
ek, Probiodacs ca alse enboiice B Tmh's imaiiand s, making i moes slastione-
reilatied. Eotoparaates in fiah can die afted the fish soak @ a Pearmentad Baning ein aoluitesd
ditz 10 several mechanbere: Fermented baming stems comes bosciive compounids sech &
sapanins, Flavonoids, olkaloids. snd mmmins, which hove anfmicrobal proporsies. These
orproiiie® Gin iileled The grodth g esliviy O elopiasites, sl od Trsdasdiog ol
DaenWopris, by dEruping their el mevbesres anid metsholic ponzeses The femmenied

bhanara siem soligion con mnprove the Bk health, reducimg the anceptbatily o ecroparesie




infiecisones, Heslthy fish ore hetier equipped o resist and recover rom parasile. infestaisons

[Amuha of ol 2023; Digma edel 723 Fitmani of o, 2022 Swryees o al 0271

Ly ival Hate
Talepin mfecial with colopamsies were mken a8 test =mples. Treatmenl wes crmicd
ol dding B ik b odthod GF Ternaiied Barai sbama, ahich wos cimed ol Tof 7 dins

Thez diirvival Valiies of B Ircinad witli fhiseiied bhaiism sio o pecsdinlal b Faies 7.
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Frgum T, Servival 'T'Iu of rol Blapim treated vsing fermeninl mens sheres with diffeneni
cETinalion

The =orvival rate of fizh given bonana sheen extmct ranped from TR nszenwhile,
the sureivad me of fish withou trestment was 508, The begh sureival valog of slapis s thoght
1w b i W Eha e nv Gomapogrsds i Gemeniod Feiane denis, Tha inhibitory power providid
by Feremrniald bunans e will reduge solnpurssine @iscks, thereby increasmy fish seevival.
Sinagn 1700 1) confimmiad dan plees conminimg wnnins heve high annporsiic kevels beonise
lmrnin sonpoands cn imerfore with deseloping parssrte coli wally, The Rarmsntation procees
ks wnperoye weied quzlity by mducey the Bevels of i mandr sl ammoess, whith

fiin Erewle m evoEnnmeil keas condueive 1o the growth of estoassres. The impeoved wates




quality can firther enhance the health and resistanoe of tw fixh b peinparzsmes Aomaia & ol
21

Water (puslity
‘When checking waer quality, temperatere, pH, snd DO wone ob=erved. The ressuls of

the water quality in The BYTBPH and Canplringan Markiof ponids 2an be 200 in Table 3,

Taide 3, Water guarliny of pal 8kapis ponds wanl as sompling units
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Based on dhe resubts of waser quality messurements o Table 3, the wmperaiure
parmneters in the moming of the BPTPE Cangkringan pond do ool coemgdy wiih the minimum
limse= for mlapia. The mensaremenl resales o the BFTPE Cengkregean ponds in the moming,
fangal from 23, =16 0 Accunbivg W MEalinm el (200 |0 the oqlintin iemiperate G the
prowth of tilapis is 25300 Tempermne fas an csentid mole n the fah geoath process
Lender thisee sempermure oondisors. apill oo grow well. Fish membalic noiviey is
inflmengad by water Timperiioe, Acvesling 10 Wanmi of ol (2009 thiz Teghor e walgy
tempoeraiure, he more the A eeisbolic processes will meeise, wherss of low

temperaiines, (kb v o bose ther appetiie and become more sisceibls o deease miscks,




The pHl value in the BFTPE Canplnmgam pomds noas 768800 imomingh, 7.75-E.12
[nfermocn i, and the Carglermgan Markei ponde was 755 (imorning i and .22 {altermoon), The
mEnills of meswniing e waks pH in B BFTPE Caigknimgan porsd il he Canghomgaii
Blaekst pond afe in & good mage Tnr fish gmosth According 1o S8 {2000k the opteal pE for
the development of Blapin 15 6585,

[hisaalved gk por Baok in e BPTME Cahgkrcg:sn pomd st Canpkimge Macka
parieds wire 4.1-7.8 may Lo fmnaming, 423 s L liNernonn], gl 2 mgll! o | ol
4 mg.L" fafenoom |, respsively. DO content = 5 my.L ' | e an opriivsl coadson for the
lide ol tilapia. According s SHI1 (3R, the optimsl [0 coment For the Bl of dlapia s > 5
my.L". Ecioparasites are ofien more prevaleni m envimonmenis with low D€ levels. Stagnant
of poarly oovgenaned waless can codte sonditlong That fivos the sevivel and problestion of
ecHpamsing, Low DO keve ks com induce singss in fsh, lesding o pecdiced Teeding, impaioedl
growih, amd 3 weakenal wremme respomes. This makes fish more susceptihle 0 parestic
infizcizone, us themr bodies are kess capable of fighiing off mizstitions dashmawy o ol D0EE;

Bigswse: o el 2003 Warumru o . H200

CONCLUSHENS

Envirenmmial condiions inflaency the presence of ecloparasibes in fish. Edopaneries
pivin Baiiain em Tvineation tearenl Jecd reepad P SSCBHD § (Tachodieg sl
teilevared By Phoehkmenes sp {1 3R0-1020 ) aad Givmadbicdtiln &p, (0SL2680 2], serpectively.
Hesel am the rescarch resulhs, wong, Sermenied b sioms {10 @ 1% gL ') aflumces the

dewih of ecinparasies and enhances the servval mfe by op e 8.
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