vnemaenwity dnlnewesieneminriSuisiend

i

F189IUN5 I

mawannladaguamluszuvgaamng sy

Improvement of Tilapia Quality Produced by Thai Aquaculture
AuzfINY
1. 3. A5, 19UYY FeasTyd
maneyimans auzdaammemans pranssiMIned
Tnsfimi: 02-218-9412
2. WA, n. A, wido Tsnidnddnd
madrundunil auzndemans pnasnsaiumingds
Tnsfimil: 02-218-8314
3. angy. wiosmd lafdn
AuzdaIMmemans YnaInsaimIINeds
Tnsfimit: 02-218-9591
4. an.gy. 1103 i
anzdaumnomans QNaInIaiuMIINed
Tnsfimi: 02-218-9591
5. N9, AR SumTues
auzdmummomans naInsaiumIng1ds

Tnsfwn: 02-218-9591

TRsunuganyumMsITsnINdNInNUANZATINMIIOUYINA

A w.e. 2554



9
AMULHIVY ‘

b(’ o2 5 1% vnemymanwidy dnnemaneneminiedSuuvend

i

FIENUNITIVY
msanndatagumnlussuvgamvnssu

Improvement of Tilapia Quality Produced by Thai Aquaculture

S

\

1. 371, A3 WUYY J0395T¥%Y

MAIDIYSAENS AULAAWNOMAAT JHNAINTAIUMIINGIEY
Tnsfini: 02-218-9412

2. HAL. AN, A3, Wit Tsaan3ng

mAdrundmnll Auzndrmans PNaINItUNIINIEY

TnsAnT: 02-218-8314

.
T I N

v o d Y o
3. an.gy. wiiosau 1ddn

@ o s a @
AUSTAWLINNYUATN T IWIINITUNHINGINY

TN3FWN: 02-218-9591

a a v d 4
4. AN, UDT IUITNHNA

@ 4 o a @
ANSTAILNNYAITAS IWIAINITUNHINGIDY

TNIHWI: 02-218-9591

a @ 4
5. AN.QY. AIFAT AUNTVDI

o 4 4 a @
AUSTAAINNIMTAT IWIAINTUNHIINGIAY

TNIANT: 02-218-9591

TasunuganyuMsITenndNINNUANZATINMI IV OUNINA

1 w.e1. 2554



= =)
naanssuilszma

(Acknowledgement)

3350504 msanndariaguamluszuugna1nssy (Improvement of Tilapia Quality
Produced by Thai Aquaculture) 1A3UNUGANHUNITITOIINENTNNUALNITUNITITOUNH A
Uszitlaulsgana w2553

ANEAITIVDVOUAM AMLINATMAAT LAz ANZAAINNOMTAT IHIAINTTINNIINOEY
dmsuanueyaseiaiosdouazaoiuilumsiimsanu uazuEnYhsiyn $1da dwmsums

@ asa d |a o % v
W5 Ans1Hsuiaens luuludisgieian



mavianndaiagumnluszuugaavnssy

Improvement of Tilapia Quality Produced by Thai Aquaculture

UNAnge 246416

U a

a o {'] :’ A a 2L Ao dy a Yo
dmiiadaiiudanhnaytianiianiguamansygnvvestsznalne msidssdarialdsy
mafanduszuugaamnssuieiiulSinauazgunm Tavgaamnssumsnandariialutlssma
Inoamisonantariaduim 200,000 duaeil meonisus Inanelulssmauazdaesn'lds
1 o v Y a awvad ' [
malszma msldees luunazndgainszniumsimoslardadumsiiannuaiug lsums
o & - & - o &
fiannmadealmiaduszuugaamnssy mamzdsalaiialudnvazeadmnssuilumsides
9 = A a Y @ a a A U [] v
menumadinmae Wwesnnmlariamagiidnsimsniyaulananiuag linuilymmswaiug
o v dy a 2 A ~ o Y a Y Y
nuesnilutie  madosaiialuszuugamnnssuialimsmisniumedlugniatiia d2emsld
(
J ] @ a
g3 1uwned 15y 17-0auniiama Inaime 15U (alpha-methyltestosterone)  tuan1Tulay
o a @ ]
(mestanolone) IAUMIHANEDT INLVLIA 80 mg/kg 0113 THgnilaniia (szuzeynafeszozndninly
v '
uasgy)  Audadeiwiluszezinm 2123 Ju FEmsiidluitasidvuedunsnareluilegy
A aaa a wa o ¥ Y 4 v o d
wosnniuitnazanlumal§id nuasnsannsoildiealuszduvhiu uas IWwaduSuiugn
a ' 3 as 4 o o 4 a Y
Unitiamadda 100 % og1lsniamdsmsionnmifinendisvesses luuluiedariia msanyil
a o s A a o & a a
Hiingiszasamonsivdiuimees lwuwam IuTauandraluiilodariia Tavldmadia  Liquid
ada A o Y
Chromatography Tandem Mass Spectrometry (LC-MS) A5 ANTITAANAUIINNTANYITLAAS
recovery UduNaMIulan 82.30-112.44 % 1auil Coefficient of Variation (CV) 2.15-11.88 %
v o v Y Y A Y a Y Y da ¥ ' v '
ANuFURUEs g INANUduduuiswazaNududun N e 18 wudnduduasalugasany
v w aaa o U Vo
19D 0.5-10.0 ng/g (' > 0.99) Limit of quantitation (LOQ) Y8435 UATILHIAUMITY 0.5 ng/g
ada o o . . ' ' a
HAZATAATIEHUANUIUNIE (specificity) apaswam Tulaulaslinuiialag suniu USinmves
Sy ~ d’nddy 9 Y A ' a
wam lulavitiesnganistiamnsonsivaen lded1agndss (LOQ) A 0.5 ppb TasnuSimves
o @ v a a v o Jdo a o ~ 9o a
g0 luumwam Tulauludedinlartia TanuduiusiulSunaees luuidar 185 unnmsivems
o a o @ ] a o v a A9 A d’add’l v
nawees luu diumens luuludedislariadinhlSuaidesiigainitdanunsonsrany 1@ <
&4 ¥ = s @ = a o
0.5 ppb) enga i em1sinaness luwiluszozia s u namsanvudumsuans)Sm sadluy
1 a @ @ o @ qs:
anArafiensaasrmwy lugnilmriialuszozna 3 Sunsandsnnngaliomisnauees Tun daiu
a a 4 Y o A = ] =) o Y o A
Uaniiavinavs laagamgaliemsnavaes luulszum 8 1nou 39 linslisns luuandialuszaun
[ ' Yy a 9 9 d dy a
o1iluduasieaoduilnnld uenvinnisldees uumasoslunismizdeslarialuszun
y a A o 9 Yy oy a A a A A a
gAmKMNIsuLY MInandaiavestszme Inedidesldordrugadwiveniuqulsadaeiiiolinig
dy a ] a a A ﬂ A a
wonlaranuuruiu Tagimwizasina lsnmasy lnanen lagagaiulsafidennugadonis

wingna lugamvnssumsnandatianilan egtiunuasns inonruquamsinalsamasylanen



4
246416

a U a ' 3 @
Tndd laomslFodugadnnauermns Idilanlenu ed1elspmumsniugulsadisndugadngndl
v a a o ¥ Y a & A v ¥
Jymaulszaninaveimsinyuazmsanasvesediugasnluiiodamaz daadon nsld
el o = é § = s
SagutlesiuTsailudnitnsnileildlunmsaiuaulsnmasilanen lagalugammnssumsnan
v v 1
Yauieus Inavesnarelszme uads lilimsUgvaludszmalneg nsAnuilldwmuriadune 14
4
a 4 a o @
awqulsamasylanenlagaluwisulariavesiszmalng fimsAnuilasnisdaideniyo s.
a \ o v a lﬂ’l = = 1
agalactiae 1Nty Swunanbyuzned luanaveuss IaonsilsouneudIuves 16S rRNA
3 v A ' 3
gene L% sodA gene 310 S. agalactiae IUIU 10 mﬂwugﬁuﬂﬂmmmmﬁzmﬂmNc] Tudszinalne
9 U [ a A @ o dy d‘ u A a v A
1aun n1ana1s maaziueeniRounile uazninaziuan nFehdadennamiluiadusiu
v
(multivalent) ¥HAFOMY (inactivated vaccine) Minadovisza@ninavosindulasmsiainduauia

v
5x 10" cell/ 1919097109 (intraperitoneal) 1a1iia (11m1ind2 120-200 ) Iiwanszquaisadis

’
a Ao i

a . A v [ I's [ Yo o A a @
HOUALOANTUNIZAD S, agalactiae WiDn52930N 2 dlarindenndarlasuiadu Taelisedu
a dd' U d' ] Yo @ A ' Y d‘l
weudveangandan luldsuiadulszuim 3 1 wamsnaaeuanudumulsadieszoziia 6
v v v
woundsnndarldsuindu 1 afslasmsiaFeiudnsesiost)seanm 2x10° cellsrimiinilal 100 ¢
wud darn 1d5uindu @as15ea 60%) Hanudruniulsaginindarn lildsuiadu @asisen
. | IS

d’, @ A Vo A =1 @ J a' Yo
10%) u’t')ﬂ%'Iﬂ‘l!ﬂ”l'i“/lﬂﬁ’t’l‘ﬂﬂﬂ!ﬂ'l‘W’Jﬂ“]fH‘W‘U’N’JﬂGBuNﬂ’J’liJ‘lJaﬁ]ﬂﬂfJﬂﬂﬂﬁ'l!!ﬂ%ﬂa’lﬂllﬂiﬂﬁﬂ%uu

o INsIal lnauilnd

maar: sesluy  mamlulau  Tsamasilanenlada  daritia Tadwu



Abstract 2 4 G 4 1 G

Tilapia (Oreochromis niloticus) is presently a major fresh water fish culture in Thailand. Tilapia
aquaculture in Thailand yields approximately 200,000 tons production per year for local consumption
demand and international trade. Along with the farming intensification, hormone and antimicrobial are
applied during the farming process. Tilapia aquaculture is currently produced using monosex-male tilapia
because male tilapia has better yield than the female, and monosex population allows an effective
management of a single crop. Androgenic steroids; such as 17 alpha-methyltestosterone, mestanolone, are
commonly used in feeding the early stage fry to induce male sex-reversed tilapia. Early stage fry are fed
androgenic hormone 80 mg/kg feed for 21-23 consecutive days. The residues of hormone in tilapia,
however, have not been reported in Thailand. The present study aims to analyze the amount of
mestanolone deposited, in tilapia tissues following a course of androgenic hormone administration. Liquid

\
Chromatography Tandem Mass Spectrometry (LC-MS) techniques are developed to quantitate the amount
of mestanolone = 0.5 ng/g (LOQ = 0.5 ppb). The techniques show recovery of the compound
82.30-112.44 %, coefficient of variation (CV) 2.15-11.88 %, and a linear relationship between spiked
concentrations and analyzed values was found between 0.5-10.0 ng/g (r > 0.99). Results show that
deposition of mestanolone in tilapia tissue is associated with the amount of mestanolone taken by the fish.
Mestanolone in tilapia tissue was found < 0.5 ppb on the 5" day of the hormonal diet withdrawn. The
non-detectable amount of mestanolone in tilapia meat observed in the present study suggests that the
androgenic steroid fed during the early stage of tilapia fry is metabolized after an adequate withdrawal
period during grown out stage and leaves no detectable residue. In addition to the hormonal application in
male sex-reversed tilapia farming, the use of antimicrobial to control infectious disease is constantly found
consequently to the farming intensification. Streptococcosis, a disease caused by streptococci bacteria, has
been reported in many countries and has economic consequences on mass mortility in all stages of tilapia
farming. The current regimen used to control streptococcosis in Thai tilapia farming is the oral
antimicrobial medication. The application of oral antimicrobial is not usually efféctive, but residues of the
antimicrobials may cause adverse implications. Vaccination against the disease is recommended for good
aquaculture practice and it is being conducted in many countries. Streptococcosis vaccine development
and its application were carried out in this stud),/. Diseased fish from overall culture areas were examined
for the pathogen characterization. S. agalactiae 10 isolates selected from different culture areas; centre,
northern-east and west of Thailand, were comparatively characterized for 16S rRNA and sodA gene
sequence. Multivalent inactivated vaccine was evaluated against S. agalactiae infections in juvenile tilapia

(120-200 g body weight). The intraperitoneal vaccination of farmed fish, at 5 x 10° CFU/fish, resulted in
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high level of the specific agglutinating antibodies observed at 2 weeks post vaccination. The specific
antibody titres following a single vaccination were approximately 3 times of those found in non-vaccinated
healthy farmed fish. At 6 months post vaccination, the vaccinated fish were demonstrated protection
against a single intraperintoneal challenge of 2x10° cell S. agalactiae/ 100 g fish. Survival from the
challenge was 60% in the vaccinated fish, while 10% survival was reported in the non-vaccinated fish.
Along with the vaccine efficacy study, the safety test of vaccine showed no evidence of negative impacts

on health performance in the vaccinated tilapia.

Key words: hormone mestanolone streptococcosis tilapia vaccine
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8 (List of Abbreviations)
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Deposition of Testosterone in Sex-Reversed Tilapia (Oreochromis niloticus)

°C = degree Celsius ‘
cm' = per centimeter

Ccv = coefficient variance

DSC = Differential scanning calorimetry

ELISA = Enzyme-linked-immunosorbent assay

g = gram

HPLC = High performance liquid chromatography
HPTLC = High performance thin-layer chromatography

kg = kilogram

LC-MS = Liquid chromatography tandem mass spectrometry
LOD = Limit of detection

LOQ = Limit of quantitation

mg = milligram

ml = milliliter

mm = millimeter

MRL = Maximum residue limit

ng = nanogram

ppb = part per billion

RIA = Radioimmunoassay

RSD = Relative standard deviation

TBME = tert-butyl methyl ether !
pm = micrometer

pl = microliter
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Autogenous Vaccine against Streptococcosis in Farmed Tilapia

bp = Dbase pair

cpn = chaperonin

ECP = Extracellular product
FKC = Formalin killed cell

LPS = lipopolysaccharide

M = mole

PCR = Polymerase Chain Reaction

sodA = Superoxide dimutase A

14





