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(Oreochromis niloticus)
Pineapple waste extract supplement on growth performance of Nile Tilapia

(Oreochromis niloticus)
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Abstract

The growth performances of Tilapia (Oreochromis niloticus) fed with pineapple waste extract
supplementation diet were studied. All feeds were 25% protein. There were 5 treatments with 3
replicates. Five experimental feeds included a control (control), feed mixed with pineapple waste
extract 1% (BL1), 2% (BL2), 4% (BL4) and commercial feed 25% protein (F-Control). The initial weight
of tilapia was 25 g. The experiment was conducted for 60 days, and fish were fed until satiation. The

results showed that growth performances of Tilapia fed with feed mixed with 4% pineapple waste
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extract (BL4) showed the highest weight gain, average daily gain, feed conversion efficiency and
survival rate while Feed Conversion Rate was lowest, and all parameters were significantly different (p
< 0.05). In conclusion, 4% of pineapple waste extract supplementary feed provided the highest growth
performances in tilapia compared with commercial feed.

Keywords: Tilapia, Pineapple waste extract, Growth performance
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Table 1 Composition of the experimental diets (25 percent protein)

Ingredient Weight (g)

Fish meal 15.00
Soybean meal 20.00
Rice bran 30.00
Broken rice 32.50
Soybean oil 1.50
Vitamin® 1.00
Diet Protein* (%) (Calculation) 25
Energy* (kcal/g) 405

Total 100.00

Vitamin (IU or mg kg— 1 of premix): retinol, 40,000 IU; cholecalciferol, 4000 IU; Ol-tocopherol acetate, 400 mg; menadione, 12
mg; thiamine, 30 mg; riboflavin, 40 mg; pyridoxine, 30 mg; cyanocobalamin, 80 Llg; nicotinic acid, 300 mg; folic acid, 10 mg;

biotin, 3 mg; pantothenic acid, 100 mg; inositol, 500 mg
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Table 2 The proximate analysis of the experimental diets

Parameter (%) Control BL1 BL2 BL4 (F-Control)
Moisture 9.90+0.18"  14.90+0.18° 15.22+0.45° 14.66+0.05° 8.90+0.18"
Ash 5.52+1.14 5.60+1.41 6.67+0.74 6.86+1.44  7.52+1.14
Lipid 5.11+0.16°  3.63+0.03°  3.75+0.11°  4.40:0.18° 8.11+0.16°
Fiber 6.69+1.08 8.71+0.43 9.13+0.44 8.92+0.26  8.69+1.08
Protein 24.67+1.16  24.10+0.75 24.39+0.51 24.69+0.32 24.57+0.16
Nitrogen free extract 48.04+3.39 43.03x1.56 40.84+1.22 40.45+£1.52 42.21+1.39

(NFE)*

Values are Means+SE and values in the same row with different superscripts are significantly different (P<0.05)

“NFE = 100 — (Moisture+ Ash + Lipid+ Fiber+ Protein)

NSLASANASTANALLSNLAY

wAsdeR ndulzandanty Afanelufieman desznevlueg waden unu uazan Tng
ihduzsellunudausnieamnzinnanmananssunimnaussseulelusiiau Taednaainnaia
1949 Hale (2005) faenisidnnaamaiininesaanudindu 0.05 Tans Wies 7.0 1hin EDTA aanudindu 6
fadluanf uazdmnduranudndu 3 Sedluanf edeareulniiazisalfiiouanlfidindu (dy
asazasianlniiAeand 1.0 Badans wvindffieniuinduaudiniutenas 2 ums 1 Tadans ul
Unfigoungi 37 2eAraLdud un 10 will antuiAnafsazanansalnsnaelsuedinaanudiudy s

v

wWefidus Bunns 3 Jadans e 1idindu fAsnclinaungll 37 avAngaidos 1unan 30 win aniiu

g
C1
i liumdeedonannuiEe 8000 sausewT NgIngH

4 paAaidoa Wuman 10 uidfl uenansazany
douinlandnAinisgeananuasnaNeaaau 275 wiluwng dian sl Auaniuinnsaesitulag

\WRBLgUAINNIMNIASI 11294 L-Tyrosine

NM53LATIZRANAINNLATUINNG
UNINNAR A 4 4019 wazamnsddagy 1 gas NNTUsAN 25 wlefifus dnlduauazdimsnzit
AuAInTuINITIa9e I sdnsin dsznaullfaanisiimsziunldshiu astulanes ladu Ao

diale wazidn lueunmeand 5 43 ANNATURI (AOAC, 2000)

eansdamnatulaginisszag O7 18 atiui 1 (wnsax - Aquian 2567)




msl,m?ﬂwqmwmm
AN9LETENUaITia 111 25 NEN Uaas lunssdaaunn 1x1x1 AT NAINABILUL 30 A2FaR1TI
wns Insuteniamaaeaii 5 gan1maaes 9 az 3 41 nadaaipanfial
~ e = & o
1ANAABNN 1 1vnInHUTHulUsAuN 25 Wefidus (e usganILAN)

g

TANARDIN 2 AUNINANAsan A NAIRedUlYIn 1 Weddud (BL1)
TANARDIN 3 aNanansainanAmuaeduilzen 2 ulefiius (BL2)
TNAAeIN 4 anvnsninaNasanaanAsaedulzan 4 1lefifus (BL4)

g

1oneaedn 5 ansnaneluviesnana Tsku 25 wesiius (F-Control)

1 k4
o o o

Iavnstlaiia Juaz 2 Ja -1 nalflanAvaudn @aaiunan 60 du deiimindan uas
Famanues nefiudeyansinena uazinuin vn o) 15 4 udaildAuaamiminfiiieau dnsanis
wanyALlmsiadis enaniaaauenmsiduile Uss@ninmnisdasuemnaiuile uazemnaniasen

o d”
GRIAIU

1 (% [ 1
a K

1. thwinANIW (WG, nfusasa) = uimindaleduganiamased - inindaidaéunis
NARBY

2. dmsniaRsyiuinsedi (ADG, niusissady) = (Wuinedsgading - WintinieaaBusiv) /
RNUIUTU
o = & K 8 Y . b 5 AN

3. ansngidaguanmsiduiie (FCR) = dnmineasainnsing / iuindndinninuay

4. 8m3N999a (SR) (ulafifiug) = (uruaniieduganimmased X 100) / a1usulailaBunis
NARDY

a a all ogl o & 6, 0” vu/o‘oydlaldgj 0” o
5. sg@nsninnigidaguainnaiuiimin (FCE)(adidus)= (mindmnduniinnase / dnuwinaas

2111371NW) x 100

N153ASIZRTBNAVINED A
indiayaliBiaszimneada Iaeldlsunss SPSS version 16.0 iasnziidiayalaeld one-way analysis

of variance (ANOVA) 115Ut ANaas aaIviznluues lagnaues Tukey Test ArzaudadAyn19anann

p<0.05

NANITANLUUIU
Aanssuaulailuthdudlzen

FrfanssunIauresellluhdizee idszneudnaiden unu LL@zﬂgﬂﬁuﬂtim%QLﬂumu
rageuladiusiian MHvianisinssdiAnanssunisinaumeuiunsmaimsgiu wudn lwidasn unu uas

anduizsaninundnefaeulodlusiiau windu 0.79+£0.01, 0.75+0.02 uaz 0.74+0.01 U/mg protein

q

eansdamnatulaginisszag O7 18 atiui 1 (wnsax - Aquian 2567)




Aanan i wudnTuemmasandulrsaminunldneanss diBunnueulnilusiiauag uazaiunsoinld1d

Wuagdsu luawnslé

N9ANENNNSLAsULALTA
nstasiAuIneganiiafoae1unsii 5 gANNIMARES AB (BIUITTARILAN) BINNINANAITANA

AnAmUARdULzIANsEeL 1 (BL1), 2 (BL2) way 4 (BL4) wafidus urauiiauduainisdinaasntans

o o

1 1 % 1 1 -
a1 (F-control) wudndaniiaili5uaniig BL4 Runuidndiinay winfdy 45.5243.63 NFNFARFL LATNNT

<

Wit Tmsiadu windu 1.52+0.12 nFusadasied uazdnsnissaamail 100 wWesifus TlAgengn

o i o o

a o a d’j a ' o = 1 I =
warNanTINITIlAasUaIuNTIduiEe NANWINAL 1.09+0.06 LASHATAINAR LASNAITNLANAINDLINN

o

Ued AN NADANLMITAALAN(p<0.05) Tupnue Uanfianlifuaimig BL2 Hunuminiidiad winiu
42.66+3.63 NN uaz s nTaEasuAuiasady windu 1.42+0.12 nfuAadu uazuansgast s Ndad Aty

N19aDR (p<0.05) Audanfianlfifuaimsganiugnludanaednasanlunnganimaaesliiingy

o o

WANFNRLNNTEA1ATYNWAD A lunNgANAaeY (p>0.05) dautlsz@Ananiwniaulaauanmisiduinmin

1 |
I

(FCE) wudn danflanléifuanuig BL2 § ANgeign windu 91.45+3.84 Lilafifius uazuans1eae19d

o o o [

uﬂmma&muﬂmﬁ@ﬁiﬁ%ﬂmmimuquLmzmmﬁ BL1 (p<0.05) #4 Table 3

Table 3 Growth performance of tilapia fed with the experimental diets.

Diets WG ADG SR FCR FCE
control 27.17+3.63° 0.9120.12° 98.89+3.23 1.48+0.06" 67.600.75°
BL1 32.96+3.63" 1.10+0.12% 100+3.23 1.32+0.06"  75.75+0.44%
BL2 42.66+3.63% 1.42+0.12" 95.55+3.23 1.19+0.06™  84.04+5.02™
BL4 45.52+3.63° 1.52+0.12° 100+3.23 1.09+0.06° = 91.45+3.84°
F-control 30.36+3.63" 1.01+0.12° 100+3.23 1.26+0.06°  79.07+1.78%°

*Values are Means+SE and values in the same column with different superscripts are significantly different (P<0.05)

Ansaiuazdglnansnaans

'
a

nantsAnEINIasyiuinveslatianlafuanindiuansanaannidnasdulesanseiy

wANBINAY Aa 1(BL1), 2(BL2) uaz 4(BL4) wWadiius nisuinauiueiisgariuauias a1mnsnangly

o

> : A Apve A e A a L o A  a ) N
NAIMANA (F-control) WLIAN ﬂ@’]u@'ﬂimﬁ“ﬂ@’]‘wq? BL4 NUINMUANLANUU LL@:’arﬁlﬁ"m’lﬁ‘L@imLﬁlUIﬁlﬁl’ﬂQ‘L&ﬂﬂ’ﬂ

2IMNIYAAILANABAARBIALNTANEIT09 Arunkamol et al., (2018) Anmuazasmsldnindamiesiides
ﬁwm‘fwﬁuﬂ:mmmLquﬂ@ﬁﬂu‘LuQMi@wuq?ﬂ@ﬁﬁ@ﬁi@m?m?ty@uim Tnelinndamaestenfaaiin
Auilzandmandan 1:2 1lunan 90 wil uazlinaunuilanlulugasaruisludne 0, 25, 50 uay 75
Wesifusd @elanila 45 54 nan1IMAGes WU Usz@ansninninasyiaulnlduanseiulun1eaia
mmmﬁmnﬁqmamﬂ'ﬂﬂﬁfmﬁﬁﬁuﬂxmmmmuﬂmﬂuiﬁqmmﬁizﬁu 25 nlafifus nelidansznusie

eansdamnatulaginisszag O7 18 atiui 1 (wnsax - Aquian 2567)
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1 v
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-3

nstdneuladliy 1.25 wlafidus fauiu Tusiiau 3.751esidus dnisesniulnaeslannangs dou

| o
A

NN3ANENAD9 Sukri et al., (2022) naaadn1slin ndulzsaluamsiieAnsnisasny e AnINInL

o @ &

wardrediialutaniia Inaldduilyenludngan 10, 20 waz 30 wWasidus TuaiuisTismiu 32 wlafifus

=1 o

WeNa1an 56 J1 wud1 e unguaNniIndulyem 30 wWefidus Hunuiniiiedn dnsnisduinanmng
o & , o A a < | \ & o o , a o
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Hien Van Dean ( 2021) AnsninasnyiAuinueslafianiaasfaaavsuannalaandulzen (PAPP) lu

(
o o A
A

FLAUNFANGAYW A8 0, 10, 20, 30, waL 40 niusanlansy Mszeazinan 8 4UA1Y NANIINARBINLGN
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i
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denavinidanfialvaminiinsau dnsnisasafuinsedy uazdnsnissen ANgA 8191He9ANNNTIY
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a
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a o A o o« @ o a a = & o v
L@INANTanAANLAIARdULL IR 4 Lafidus Mﬂim‘wﬁmwsluﬂ"mﬂ@ﬂummﬂﬂumuuﬂimmmmm
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Effects of dietary supplementation with Rossellomorea sp. on growth performance

and disease resistance in Pacific white shrimp (Litopenaeus vannamei) postlarvae
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unAnta
NSANEIAINENAARLONEAIUULATNITERY Rossellomorea sp. WATHATRINITLATH
Rossellomorea sp. Twaamsaanisiastyiiulnuazaufinuniulsalufeanauauuila (Litopenaeus
. c o a a d‘ b =2 :/I dy o
vannamei) sr8zInavia139n wuAnEen b lunisAneafaignatunitlu Rossellomorea sp. KSAAHRC-
RA01 Taanasdimsninuantfinisdugiuineuazdaluiana n1sdnwgnssiiuuuaiiie Vibrio

parahaemolyticus (VP o), V. harveyi Wag V. vulnificus 2IAN9ANAANTUNALNULATIEE Rossellomorea

o o

sp. Tnaimatla agar well diffusion wusduHIBAUTNA19laLAN AR TRAATYN19aTEA (p<0.05)

dda} & =8 Qo

WHaldansainannunaseuuANEai AonNdindy 50 Faansusaiaaans (U3u1mg 75-100 tulnsans)

1 (%
v o o/ o/

TagansanndAraaudinduagandudasauazanudindunigansinmawuanFaivainaiiamianu

a

WINFU 512 WAz >1,024 FaansumaNafaans AMNAIAL NIFANHIEARINNTLEFN Rossellomorea sp.
TuaruissanisiasnAulawazaI uftuniulsn wudafeanauauunlumasafiosauisiasn

Rossellomorea sp. NiszAuAudingu 10° CFU/g Runwingading wintinminau nasasymuineae

o o a ,

pladu 8m3N19IRILALIAR WY ezt BuniuuANGEY Vibrio spp. Hanualufialiualdlunienang

o o

TANINARDIBU ) 2El NI ATYNATH (p<0.05) eananHenAgeLN1IAALTE V. parahaemolyticus

(VP o) BRERBN90 W Fennauouun luiiaeaiona1unsidin Rossellomorea sp. Twaimnssyay

o o aa

Aasidindu 10° uaz 10° CFU/g H8RsIn199eARIEgandgaNIsnAaesay 7| adeltdad Anynisan

v 1%
o @ '

(p<0.05) NM3AnwIATINT WL Rossellomorea sp. HARANTTRSULS Vibrio spp. wanaIninIsLasu
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Rossellomorea sp. TuausfisanauauunliszaznaianfndaadadsunisasyiauTniazanusiouniu

12915

AdARY: f91uauunly, Rossellomorea sp., Nstastyauln, Avusinunulse

Abstract

The present study evaluated the antibacterial activity of Rossellomorea sp. and effect of dietary
supplementation with Rossellomorea sp. on growth performance and disease resistance in Pacific white
shrimp (Litopenaeus vannamei) postlarvae. The bacterium used in this study was identified as
Rossellomorea sp. by morphological and molecular analyses. Study on antimicrobial activities of
Rossellomorea sp. broth extract by agar well diffusion technique revealed significantly higher zone of
inhibition (p<0.05) against V. parahaemolyticus (VP, o), V. harveyi and V. vulnificus at concentrations
of 50 mg/ml (75-100 pl). The minimum inhibitory concentration and the minimum bactericidal
concentration of Rossellomorea sp. extracts to the three bacteria were the same values of 512 and
>1,024 mg/ml, respectively. In vivo study on the effect of dietary supplementation with Rossellomorea
sp. on growth performance and disease resistance indicated that Pacific white shrimp received dietary
supplementation with Rossellomorea sp. 10° CFU/g feed had significantly better final weight, weight
gain, average daily gain, specific growth rate and total Vibrio spp. in shrimp than those other treatments
(p<0.05). Furthermore, Pacific white shrimp fed dietary supplementation with Rossellomorea sp. at
concentrations of 10°and 1OQCFU/g showed significantly higher survival rate than those other treatments
after challenged with V. parahaemolyticus (VP,, ) by immersion method (p<0.05). The present study
indicated that Rossellomorea sp. had inhibitory effects against pathogenic Vibrio spp. Additionally,
dietary supplementation with Rossellomorea sp. enhanced growth performance and disease resistance
in Pacific white shrimp postlarvae.

Keywords: Pacific white shrimp, Rossellomorea sp., growth, disease resistance

UNUI
o . ; o &0 a a o Y] 9 g
flarnauauunlu (Litopenaeus vannamei) \ludndviAswgnanasieseluninemensgmnziass

v
o o

AnFunlutlssmnaIne I us U NN NLIEFN I UNANAR I RTIANTNANNABINITUBIAATA LNHATNTAL

= % a = ] =& 1 v a v 1 091 a dy a a a dl
@i iatuuununuiy aenelifalyuinanadiu Wy aauniniy enusuazlsnsaime lsadusladan
HawsaInuUANangNaLEte (Vibrio spp.) 1w Vibrio harveyi, V. vulnificus Wag V. parahaemolyticus

A31N9ANNBEMNIBENININGDNNINZIALIAINZLA (Mastan and Begum, 2016) faaginaitu fsilaadae

o

ART

T9AFULAZALEaUANIRIUNAUNNANUAANNIRATBULANEY V. parahaemolyticus (VP ) X
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%

nsaneFatay 40-100 nngluszaziann 35 4u fsndamauaasainisiiesds tod1 ladamslunsemay

¥ o o

vnuazan l AuuaziueenaLLazlddn (Hong et al., 2016)

! £
a A o Y oo o0 A o

nsldqaursdacurulsasame lufmeiaiduniaaenuisnin Idndundquning dnRauiuuay

q

v
o 1 o =

o PO v = aq o § v a o a
ANNANUNIUITALNNT L ﬂﬂ‘l’lﬂﬂ\‘l‘ﬂ')ﬂ@ﬂﬂqﬂ‘ﬂﬂ’]ﬂﬂiﬂLLﬂtﬁﬂﬂ{]‘ﬂQuﬁ M INANARERTUNNAAINA WA

o,

Dq

a

Unandusiefiuslng daqiiuqauvisdainnzialngianizatedauupfiEeduinasaeanseangnanig

q q

\
a A -

FonmndrAryatsnsntszana 1T unaniugia N s sNgANHAMAT LHAIAINARYITEANNITDHAR
Sda N Ly Sy o o @ % .

AN308NOMENHANENTRVAINIATY WU SHuuuaTiBe finwlada fiausn uazfinunzid usiu (Srinivasan

et al., 2021) \Tia Rossellomorea spp. {uuuafiFaunsuuan juvs dnaglududy Bacillales 294

Bacillaceae Tnanauniintianat/luaia Bacillus sianngnauuniilis Rossellomorea WHaIAINANLANGN

a o o

19981839 UINTT (Gupta et al., 2020) Hergarunargatiunininaasaliuuaiise Bacillus
(Rossellomorea) aquimaris lunisfiusaianalsalunannnaaas sauianisiasyifuls waznsvéu

nRAnfWluhmza (Ngo et al., 2016; Nguyen et al., 2018; Cherian et al., 2019)

q
v 4
=S o aa o a al

nMsANENATIHRSRRLs deAiNe AN HNaTRILLATIFE Rossellomorea sp. AanTseudauL AT Faq

q

uamnaeslsadizladalunaannnaed 39NiINa19IN9E3NLLANEE Rossellomorea sp. luanmnssia
nswstyiulauazaNsuniulsadisladalufsrnawauunly nanldannisAnsiaseilanunn 4

wumwlunstesiulsadvsletaeananui@amalunismizipesimes ulssmealng

as = o
A8N1599¢
1. NISHENLUANLTERINNSLA

o

weNuLARFEMNABNNINAAKLAIAN Cherian et al. (2019) 1AEINAIREN9AY NINY LATHNLLAN

[Raafagarsazarzinaaunepudindutenny 2 auliaaiuiaaansgaving 10,000 Wi nawtihliindeuu

BUTLALNLTA marine agar (MA) waziinfiguungiviesnialduaiilunan 48-72 dalue arniludniaen

= 9

wuaTFaNdATun &4 warduanmasslilinnisuani@aliisgns dnldfienunsuuasiiunguungi -80
BIANTALTEIA
2. NS UNULLANLTE
° Aa  a 24 a g o o o o
UNLUATNFYLRANE AT ULRMN9ALTE MA HWnan 48-72 dalus snannasiugnasniaeld
1AATAA1TNUGNIIH (QIAamp DNA Mini Kit, Qiagen) fiauinatsiugnssnilinnindiuaulneds
polymerase chain reaction AINATN1TUD Suanyuk et al. (2014) Taaldlnsiued 20F (5'-

AGAGTTTGATCATGGCTCAG-3') baz 1500R (5-GGTTACCTTGTTACGACTT-3') (Weisburg et al., 1991

~

o o

antutinasiugnasun 16l 13iisqnsiae 14 Gel extraction kit (Qiagen) Wit liAaszianaudion

DD

Telnd waznfraudauiuaduiiandlendresuuniGelugiudeya GenBank (www.ncbi.nim.nih.gov)

ImeiA% Basic Local Alignment Search Tool (BLAST) LL@:@%NLLNHQNQQWMM? (Phylogenetic analysis)

faelisnsa Molecular Evolutionary Genetics Analysis
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3. NMSANENNANTTNNTELEILLATILZanalsAlAtIE cross streak assay

U]

UuuAnFalsgnaNmagaunisdudauuanzanetsalufameia lHun v. parahaemolyticus

a

1 L v v
), V. harveyi uaz V. vulnificus laai@auuai Batdgnaidudunseasuuanmsasads MA il

q

(VP

AHPND

fenuugil 30 avAmaden unan 24 dalue anudeuueiiGerelsalfiduduseninduoi
119 3 91 gy 30 asrnuadaa unan 24 92l dunauaznsagauaugansnlunig
fudauuniGanalsalagnisinlounnaduss (inhibition zone) LAZINENUNA MINUILNARLLAT

4. NaLFRaNENsARAANUNAEaLLATIGE Rossellomorea sp.

{AeaLLATIRE Rossellomorea sp. MNARNNIRAAULAIATN Cherian et al. (2019) IngtiuuATiae
Usgrsnagdluemsidgaide marine broth (MB) LuiFseaienfignmgdl 27 asrnizaidas Aanaide 160
sauAeunT luinan 72 Falu annthiuentiniaesde (cell free supernatant) ‘Emﬂﬂﬁﬁmul,ﬁﬁmﬁﬁfmm%q
11,000 seusau"T gougd 4 asAEaiaa wiw 10 wif thdaulailfuaniuwniuea (methanol)
Saadauvilesieniis aulidniuganiriesruiluszasnanumdiuAu (Matioub et al., 2020) anntiuuen

. y o % < o % = a
@Quﬂﬁiﬂgﬂﬁﬁmiﬁiﬂ?&ﬂﬂﬁf)ﬂLﬁi‘ﬂdﬂ@u@tm%lLLUUMHuﬂ’]EIELMQEyﬂ&Hﬂ’]ﬁ (rotary evaporator) NAUNRNN

q a

|
o a

45 aaANEAeE WNUANIATANAUNN 4 adAmalTed aundnazin il 1deny

q al

) 1

5. NMSANEINNTELESIULANZanalsAlaAel agar well diffusion assay

= - a5 a A aa 5 . aal A o
Ansnisgudsuumansanalsnlnels agar well diffusion assay AINAEN1INAALLAIAN

Athipornchai et al. (2024) petiwuAnize V. parahaemolyticus (VP

wenn): V- harveyi Wag V. vulnificus

Magalue1naeaiTe tryptic soy broth (TSB) Anaxinaawndmndinduiesas 1.5 nndsuliildaanu

I o

dinduwindy 10° CFU/mI Aewtnllindeuue i sidaai@a Mueller's Hinton agar NHANINABLANAIM

2

Windusesas 1.5 Neld1iuiia ansiunenasainaniasawuAREe Rossellomorea sp. AN dNd1 50

o L3

Naaniusadaaans avlunguaundunuAuanan 5 HaaLNRs nguay 25, 50, 75 waz 100 lulasans

] '
I

ANNATIAU NTLLAEINWAWIU 3 91 W MU R 30 asAEalTag 1unan 24 49lu9 p3qagan

9 al

=l '

ANaNNsn uNetuguU AR Banelsalaan1s ik uguinaasla tarsaeunalumidsiadiuns

6. NSANBIANNITNTUANFANEUEILLATLFY (minimum inhibitory concentration; MIC) WazAIIN
v v o aa aa .~ - . [ s
LANUTURFANNILUANILT E (minimum bactericidal concentration; MBC) ua494d4194NAA 1N UILAES

WUAYILE Rossellomorea sp.

NAGeL MIC waz MBC 28941341ATAAE broth microdilution assay mu’%’%mammﬁmmm CLsI
(Clinical and Laboratory Standards Institute, 2012) as Puangpee and Suanyuk (2021) IREIGE
ANTaTaNtLLAT Y V. parahaemolyticus (VP, .\p), V. harveyi Wag V. vulnificus NANALANTATA LI LA
ANLdiNdugaving 0.125,0.25,0.50, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512 uaz 1,024 douludu neaay
3 41 Tneliensidesdenas DMSO Rhiflansataidunguasuauay (negative control) wazlientlfiaus
@@ﬂ%meséﬂemamﬂuﬂziumuaumﬂ (positive control) ﬁﬂﬂﬁuﬁ'ﬂqmuqﬁ 30 asPnTaLiea uw 24 Falu
mmfwﬁmwwmﬁummL%J’m%u%@mz 0.01 ssnas 20 lailasans fiels 2 alus danansideuuas

= : 2 y v o o Ay = A o o o A A o )
ADNA Tmﬂﬁq MIC ﬁ@ﬂqqﬂLmﬂﬂumq@ﬁﬂlﬂ\‘i@’]?@ﬂﬂmiﬂmﬂ’]ﬂﬂ@ﬂu@ AMNUBRUINLLLANLTENNANANTANALLARE
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a

Fraeheliimnsuuemsiassiie tryptic soy agar NANINABLNIANNE LT WEeaas 1.5 ﬁu‘ﬁlfqmmu
30 asriTALEaa ww 24 Falu mmL?ﬂuﬁﬁu&ﬁqqmﬁiﬂwunmﬁmmmﬁy@mmqmﬂum’ﬂ MBC 184813417
7. MSANHINAUAINITLETHILLANLTY Rossellomorea sp. hua1MIsAANI5LAsQLAUTALAZAIN
sumulsalufarnauwauunluszasinanansn
7.1 ARINARDY

ugnfanawauunluszazinaianian 15 antsanizinaeanennsludaudagenan auaw
1,050 #7 mﬁwﬁﬂuiu@mmwmmLz’ﬁumu@uﬂ‘nmq 23 WUALNAT §9 35 LTUALNAT ﬁmmﬁy’]mmﬂ?mm
10 &m3 A1uau 21 na <) @z 50 F szwinannageUfuamun i vanzaudeniaaes Tneliilenud
25 duluildou grungi 25-28 aeAntaEna Avnaflunsa-anadl 7-8 waziBannieendiauazaneninlsin
n91 5 Aaaniusaans

7.2 N9LATENDIMTNARAS

1
a

g = al & & = \ a =
LAENLLANLIE Rossellomorea sp. Tua1u91aLaTe MB URLATENEN NRMUANN 27 29ANa LT

q al

' =

AYNIEY 160 7UAEUIN WK 72 FlNe ANTULENIIARIALNIIUNUINEINAMNIEY 11,000 FELFBUNT

IUUNA 4 BIALTALTEA WY 10 YN NaNmadLUANGEe Fiiuawsfsdragiaumnudindunnmun

q al

%

feABnsailsd uazARBLIneNITLA ST e s RTLAN RN feusaiiellu uasii
Snunfioumndl -20 asraaides aundiaztinlu o
7.3 NMSINUAUNITNARDY

TNUHUNITNAABIMLL AN D] (Completely randomized design) Tagusnimaasaiy 7 Ti0
N13ARDY (Treatment) WAAZTANNINARDIN 3 i1 (Replication) $1a% 50 3 Tiaunsfiaaauaun iuing 14
ANUN9LEINLUATLIE Rossellomorea Sp. ﬁ?zﬁumﬁm%’m%u 0 (T1: Negative control), 0 (T2: Positive
control), 10° (T3), 10° (T4), 10" (T5), 10° (T6) uax 10° (T7) CFU/g mnaTsL Laymﬁ\iﬁqamm?mmmlﬂu
wanunn 14 §u TnelifsAuemsaudin fusz 6 e 15 1961 08:00 1., 11:00 1., 14:00 1., 17:00 1.,
20:00 Y. WAT 23:00 U. Lﬂgﬂud’mﬁlﬁnﬂ“fuj az 1 A%
7.4 maiudaya
7.4.1 mMataslAUlALAzansINSTanANE

%ﬂfﬁuﬁnmmﬁwmqumim@umammm (initial body weight) LL@:Eyua;mmamm@m (final body
weight) WEaNuaIwIL vihandu i ALy (weight gain) mim‘?ﬁyﬁuimfzﬁ'wi@d"u (average
daily gain) an91n19LasLAUIRANNIE (specific growth rate) Fnnaiaeuetmisiuiie (feed
conversion ratio) WA8MNTINTIAARNY (survival rate) ANNATNNTUDY Fourooghifard et al. (2017)
7.4.2 msAnEdsuntunuaiide Vibrio spp. ﬁgmum"luﬁ:q

FeAuganimeaes duietiefenauanlauimin 1 nfu danuasiulfiazndas thllde
anamsaaz 10 wi dagtiindelaesderanadiivtenas 1.5 naslidniu neuirllinzuuemsiaes

‘e thiosulfate citrate bile sucrose agar w2 ldtnAemunR 30 e tad@ead Wwnaiwiu 18 dalus

Q a
(2 [ (%

o o = a A = I~ o a A o v 1
ull@’]u']uiﬁi@uﬁ]@ﬂLLUﬂV]Lﬁ‘EIUu@’]M’]?L@EI\TLT@LL@&F‘]’]H’JM@‘N’]MLLUF’W}L?HWQMNQIMQQIMVMQEI log CFU/g
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7.4.3 NMSNAKAUANNAUMBLLUANLTE V. parahaemolyticus
guflsr9uouun lauwIwings 10 Fv TsNRAmauLANEY V. parahaemolyticus (VP,,pyp) 208

ATN17ud MINATAINAALLAIAIN Thammatinna et al. (2023) TnenAnuuAfize V. parahaemolyticus

1
=l

k2 1
(VPon) A EMEI@N R 90w uun luganisnaaesd 2-7 Wldaandindugaiinawindu 10° CFU/mI

AHPND

AYUTANIINAABIH 1 LANDIUITALNITS TSB naninaauniandinduiasas 1.5 (negative control) a4l
umznludndauiniuganimaaesau o Inaudfanaasauiu 6 4alue neunisagudiann aaniu

1UNNNM9AE09fanaaeiusyaznan 7 44 INIATUIMERIINNIIaARItLAL SN UNA I Satas

8. NM5IATIEUTBNAN AT A
ApsziliayanieaiinlnenisaiasziiaNLlslsuLLLNIeRER (One way analysis of variance)

waziFe U LANLANANNTRIARAAYERE Duncan’s multiple range test AiszALANNITRI T REIAS 95

NAN1598
1. NIFHENLUANLTLANNNELALALNITAINLUNLLANLSE
= A aa o TiAtha 2 o A o P ~
ANTANEIATRA NN LUAT TEANARat ARl U TRa9ran TnanuaREeNuanlFNaTlatl

ay A o a ' A g = O o A =
AQANANLIADY ANBEUSNAN YU 317 TALLTUL LNTHLAN gﬂLL‘VN asnaeulpate’ nraseuiRauanAuiana

v a

Talnflugmdeya GenBank wudruuanFanuanlifididuiiandlendiniieuiuwuaiize R. aquimaris

MH129526, MG980053, KJ575054 way KF769538, Bacillus haikouensis MF470197 way Rossellomorea

o

vietnamensis KU661974 Aaiflusatiaz 100 N13ANH1A1ALAIMUINITAINUELARNAT91AERE neighbor-

joining AuunwuAR BaAuenlédlu Rossellomorea sp. KSAAHRC-RA01 (Figure 1)

Bacillus haikouensis NR148273
% Bacillus haikouensis ON287089
" Rossellomorea vietnamensis JQ799107
Rossellomorea sp. KSAAHRC-RA01
Rossellomorea aquimaris MH129526
91‘ Rossellomorea aquimaris MG980053
Rossellomorea aquimaris KJ575054
Rossellomorea aquimaris KF769538
Bacillus haikouensis MF470197
Rossellomorea vietnamensis KU661974
Rossellomorea marisflavi MG705783

Pseudomonas putida AB109013

Figure 1 Neighbor-joining tree based on 76s rDNA sequence of Rossellomorea sp. KSAAHRC-RAO1

from this study and homologous sequences in the GenBank database.
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2. MsANENTEUEILUANLZanalsAlALAE cross streak assay Wae agar well diffusion assay

a a

nsAnEInNanssNnIstuTInLATanalsalatds cross streak assay WUATWLATILTY

v
Rossellomorea sp. ldarunsaduganinasnyiiulnuesuuniiize V. parahaemolyticus (VP V.

AHPND)’

v
harveyi uaz V. vulnificus & nnsAnsfanssunisdudeuuaizanalsalneds agar well diffusion assay

a aa

WULNA1FATANUABNULAT T Rossellomorea sp. Nrzaumanndindu 50 Aaanfuselanans U3nnmng

¥ A

75-100 lulpsdns anunsndudauuaniBaisainaiinld da1dudiuguinaaslantlugoeg 12.0042.65 -
18.00+1.00 Hadums lnaasanniunns 100 lulasans aunsadusanuafide V. parahaemolyticus

(VP,on) W8E V. harveyi 16 wansngaeielilad1AtunNans (p<0.05) iatlsanaunuiuaiize V.

vulnificus (Figure 2)

Zone of inhibition (mm)

Positive Negative 100 pl 75 pl 50 pl 25 pl

B V. parahaemolyticus [0OV. harveyi (V. vulnificus

Figure 2 Antagonistic effect of Rossellomorea sp. broth extract against Vibrio spp. by agar well diffusion

assay

3. M9ANEN MIC Waz MBC 21298198NAANUILALNILLANLSY Rossellomorea sp.

! 12
o a

= o ] % o o o Ao =l .
ﬂf]?ﬂﬂﬂﬂ’f]ﬂ?\ququﬂquLmﬂﬂumqqmﬂl@\iﬁq?@ﬂ@WﬂUE\iLLUWV]L'??J V. parahaemolyticus (VPAHPND)'

V. harveyi Wag V. vulnificus HANWINAL 512 Hadniusaiadans uazanudindunigauesaisanni

a aa

g uupniEe V. parahaemolyticus (VP ), V. harveyi uas V. vulnificus A1 >1,024 Radanfurelaaans

AHPND

(Table 1)

Table 1 MIC and MBC values of Rossellomorea sp. broth extract against Vibrio spp.

Rossellomorea sp. broth extract

Pathogen
MIC (mg/ml) MBC (mg/ml)
V. parahaemolyticus (VP, .. 512 > 1,024
V. harveyi 512 > 1,024
V. vulnificus 512 > 1,024
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4. NMSANHINAUAINITLASTHUWLATILTY Rossellomorea sp. MuaIwIsAanIstasuAulALazAIN
mumulsalufanauwruulussaslnanandan
4.1 masuulawazansInIssanmea

Hamnauauun lildeedsamsuanuupiiae Rossellomorea sp. iszduarandindiu 10° CFU/G

Wuszazioan 14 Ju Jrwmingaiing iuinfisdu nsEsyiulneasadiy dnsnsEsniuiaamnig

o o

49Nqn wansineet WRIRA AN 9adis (p<0.05) Weilsaunauiufiaisuauulugaaruauuaziaang

o

WAL LA AR U NANLLAT (T8 Rossellomorea sp. Nszauamdindy 10°-10° CFU/g n1g@ne
ARRldnuANLANANee el TREN AU NATA (p>0.05) 299N nidasuanunsiiluiiawazansng
o Al o a Aa py a o v
0B89I L I R FUaMNsLENuLAT Y Rossellomorea sp. Wafsaiiisuiufaanauanun

TuganILAN (Table 2)
4.2 msAnEUFaIuwuAIEe Vibrio spp. MINUNALUNT

farnauauun luszaznaian faniaasfiaeausdsuuuafige Rossellomorea sp. N9xALIAN
wisidin 10° CFU/g HiffnnnsuaiiBe Vibrio spp. ianuan1nge IaadAwiai 5.30+0.33 log CFU/g

o o

wansinvaeingliedAtymeans (p<0.05) WanFaumauiufsnauuu lugarauan uazfiaanauauunly

12
1% a

MALaRI881M I NANWLATNTE Rossellomorea sp. NrzauAnidindy 10°-10° CFU/g T

WUAREE Vibrio spp. ananotilutiag 5.81+0.59 — 6.25+0.06 log CFU/g (Figure 3)

Table 2 Growth performance of Pacific white shrimp postlarvae fed with commercial diet supplemented

with Rossellomorea sp. at various concentrations for 14 days.

IBW FBW ADG
Treatment WG (%) SGR (%/day) FCR SR (%)
(g/shrimp) (g/shrimp) (g/shrimp/day)
T1: negative 0.0318%0.0021 0.2037%0.0226° 540.98%52.50° 0.0123%0.0015° 13.25%0.58° 2.10£0.41 84.00%3.46
T2: positive 0.0318%0.0023 0.2077%0.0123° 555.39142.56 0.0126%0.0008° 13.42+0.47° 2.24%0.40 83.33+3.06
T3: 10°
CRUI 0.0315%0.0016 0.2197£0.0058% 598.52+41.03° 0.0134+0.0004° 13.8810.42° 2.1110.14 82.6714.16
9
T4: 10°
CRUI 0.0316£0.0018 0.2155%0.0168% 581.39+45.04° 0.0131£0.0011° 13.7010.46° 2.22+0.21 76.00%3.46
9
T5: 107 ) - . .
CFUI 0.0315%0.0027 0.2128%0.0074° 579.34%67.53° 0.0129%0.0006° 13.66+0.70° 2.11£0.24 80.00+4.00
9
T6: 10°
CRUI 0.0316£0.0020 0.2153%0.0183% 580.14+25.97° 0.0131£0.0012° 13.6910.27° 2.08+0.07 81.33%5.77
9
T7: 10° . . . .
cFUl 0.0315%0.0020 0.2635%0.0053 738.06£53.39 0.01660.0004 15.1810.45 1.6520.29 83.33+11.55
9

Remark: Values within the same column with different superscripts are significantly different (p<0.05). IBW; initial body weight,
FBW; final body weight, WG; weight gain, ADG; average daily gain, SGR; specific growth rate, FCR; feed conversion ratio, SR;

survival rate.
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g_ 6 :
mgn 5
23
5¢ 4
8 3
(=]
L 2
1
0

Negative Positive 105CFU/g  10°CFU/g  107CFU/g  10°CFU/g  10°CFU/g

Figure 3 Total Vibrio spp. in Pacific white shrimp postlarvae fed with commercial diet supplemented with

Rossellomorea sp. at various concentrations for 14 days.

4.3 NMSNAKALANNAUMBLLANLTE V. parahaemolyticus

NNINARBLANNFTUNIULLATTY V. parahaemolyticus (VP o) I8ATNTUWE W31 f9919

AHPND

wann luszasnaiansaniiaesdoa e sldsuiuAf s Rossellomorea sp. AiszsuAansidindu 10° CFU/g

o

wazflsnnauauun lugaasuanauRdRIINITsanRagegaviniuFasas 100 TduansteateliadnAtynig

o o

AR (p>0.05) Wanlrauiaunuiaauouun luiidgefiosesianuiaiiBe Rossellomorea sp. N9EALl
Anudindiu 10° CFU/g AeRINMTranmnesintutasas 76.67+11.55 LALANANNAENNTEAATYNINATA
py a o v % R ., a
(p<0.05) WafFaumauiufsiouauu lugaaauanuaniazfenanwauun lulaeefag e g ass
WUATEY Rossellomorea sp. N1vauANNLdindiu 10°-10" CFU/g NHeRINI99anntat lutaTaaas

30.00£10.00 — 76.67+11.55 (Figure 4)

A100 4 ’B e T
X 90
—l—T2
©
c 70 —T3
T'; 60
E 50 e T4
a * %3
30 . .a = T5
20 a
10 —0—T6
0
0 1 2 3 4 5 6 7 7
Time (Day)

Figure 4 Survival rate of Pacific white shrimp postlarvae fed with commercial diet supplemented with
Rossellomorea sp. at various concentrations after challenged with V. parahaemolyticus (VP, o) BY
immersion method. T1; negative control, T2; positive control, T3; 10° CFU/qg, T4, 10° CFU/g, T5; 10’

CFU/g, T6; 10° CFU/g and T7; 10° CFU/g.
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ATNANITIAE

a

nsldqaursduaransainainqauvisdiduniaaenuilaninsasnsainisoin ld 1 lunasis

o o

nRAuAuIedndueaantslfaspiuazeUdous nsAnsAfeRatuunuuAf Befiven1fidy

= 1%

Rossellomorea sp. ‘EmﬂimmﬁamgmummLmﬁmm”l,m Lu@\i@ﬁﬂwuqmmﬂm?ﬂ Rossellomorea sp

a =

KSAAHRC-RA01 Randuiiapdlalnsdmnseduuwumiize R. aquimaris WaY R. vietnamensis 97
B. haikouensis %ﬂﬂ'ﬁﬁﬂ@@ﬂlﬁﬁm Rossellomorea (Gupta et al., 2020) aeielsfimnuifiasananduiinna-
TalnanldannnisAnuafaliduiNeau1adauaestiu 16s rDNA @9azfiaalin sAneiaBNLAsqiy
N1IAUUNTRALBILLATTE Rossellomorea sp. KSAAHRC-RAO1 laan1satasnziatsuiamalalng
P e A e = ) Yy a o T ¢
Panysnl atlszlomisanisAnsuasimuiuuannis liaauidlunismnziaasdndinlulsunalng
=8 o oi/l a a 1 aa 1 a a
nsAnEINIsEuELuANFenalsAlAtaT cross streak WUINLLANLTY Rossellomorea sp.
KSAAHRC-RAO0T ldarnisndudauuanzaniduaivnuesisniuiledald wdarsainainiiians
\TewUANEY Rossellomorea sp. KSAAHRC-RA01T Aisvsumanmidindy 50 Raansuseiaaans Lsuins
75-100 lulAsams mmmﬂumu:um/lLmﬂ@‘tmﬁlummmquuﬂﬂ T3 aiize Rossellomorea
sp. KSAAHRC-RAOT tamansasinunue lavifigndueenuenisasiiflostdudauuniiGaralss vistiaiadn
mmﬁmmme'wL@ﬂﬂﬁé:ﬂ@umamwuqm%ahwaLmﬂm@ﬂ Vibrio spp. Iael Cherian et al. (2019) $18411
dngnsafipaNnuLLANEY B. aquimaris senaufaeansauvise ¢l (organic compounds) umﬂmummuqmﬁ
LA N Y Escherichia coli, Aeromonas hydrophila, Shigella dysenteriae WAz Vibrio cholerae 18
AN3ANEATIENUIIA MIC kaz MBC 28481388 Aa N1 WAL LLATSE Rossellomorea sp. KSAAHRC-
RA01 HANgandnniemnaaasuad Taghavi et al. (2023) ANU41AT MIC uaz MBC 1894198NAAINULALS
WUAREY B. aquimaris AALLATIBELNINLANLATININaLnAetdn A e lutas 5-40 uay 20-80 NaANFN
| A aa &N Vi o o Py 17 PR 5 °
FeNARANT ANNATAL Nelailareadaniiazantlay srezia M lunn ey A T unnafeiuenani
Hnan1Ineassiianauuananeiv

faqiiufinisAnsnavasnislillsTulafnuanasiin ludadin nsAnmaTadlnudfsnnauauunla

q

'
=

sraizInaianFani LA FuemasnanLAide Rossellomorea sp. KSAAHRC-RAO1 Nsvsuiaanudindi 10°

o L%

= o’l 09/ % dl al 42/ a a dl [ o a a ° !
CFU/g 4uUun@aAnIg Unnunninaau mimmmu‘immmmmu LLﬂzﬂmﬁ"mWﬁ‘L’%‘fyL[}‘]‘LIIWQ"]LW’]%LLGIT]W’]\T

q

o

| Ao o aa Py = o = AN g
AUNNNULRANATUNINANB (p<OO5) LN@JL‘LG‘FJ‘]_ILWHUﬂUﬁ@ﬂW?Wﬁ@@dﬂu "] "HlﬂLMuquLUﬁVIL?ﬂ Rossellomorea

sp. KSAAHRC-RAO1 il lunnsiinnafaiiddaudanlignisanainisasoyiulnia aanndesiu Ngo
et al. (2016) waz Nguyen et al. (2018) ﬁiwmudﬂmﬂﬁmﬂﬁmmLL‘umﬁG'?ﬂ B. aquimaris Tuaung
fiszsupnnandiadiiu 10° CFU/G wu 28 Fu vlifernauuunluiinisdoyiiuln 3du uazsruugfifutiugs
ndnfianauaun lugaacuAx

lspsuuasugaun e RaunaURT AR NLUATBY V. parahaemolyticus (VP ) #519A974
Aemsashannsienismnzdasienawauunla (Hong et al., 2016) nsAnmAfsinLdnisrauuula

sraizInaianfniliFueunsuanuuaiiize Rossellomorea sp. KSAAHRC-RA01 Nsysuimanudindi 10°
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waz 10° CFU/g §6R3n1ssenmeaNnnisiaidenuaiiae V. parahaemolyticus (VP,,.) 494N31NQN
AILANLANAENIHUIANATYN AT (p<0.05) ﬂ’]i‘ﬁﬂﬂ’]q%é TguuaT Baralsnlngansaiaanniiaes
WUATIEY Rossellomorea sp. KSAAHRC-RAO1 mmmﬁuﬂz\i WUATNITY V. parahaemolyticus (VP,,.o) W
luvaeanmaes Fafiffmawuunluiliiuemnsnanuuafi3e Rossellomorea sp. KSAAHRC-RAOT Aql
fa“mﬂmﬁ@mmm;ﬁ”u NnefnmATaTiganAd ey Cherian et al. (2019) finudnansataanninias
wuANSe B. aquimaris aunsnfusauUATBe Vibrio spp. 491 Ngo et al. (2016) T184MINNTLETNENUNT
Fariaduunfiie B. aquimaris iszsuanudindiu 10° CFU/G ww 28 §u dranszfussuunfifuiuseds
TG IIRIEY

A9 AN T LI LU AT B8 Rossellomorea sp. KSAAHRC-RAO1 fdnannluntaduds
wuAfizanelsanguitile lunaannaaed uananinaEENuLATREIRIz ANy 10° CFU/G Tu
a3 daeifinniassaininuazaadunlsalufraununlussasinaian fan faduianasd
NNTANERNLANTENUEANIIES N LU AT Y Rossellomorea sp. KSAAHRC-RA01 lua mnsaanas

Wwinyiuls n1sneuauesrasssuL)RANTBuaznisiruniulsrdtslatalufamauauun lussardagu

Q

£
o

PNINNTANENA LNNAGUNN

nnfAnssNUsznA

ar o o a va o

NIBRIAFUUATLAYWANTUTFINGIAY NNANENRDAITANBATUNS HRAEUDTDUATIYAAINS

Q Q
'

1 aa 1 o ¥ a o :/J d” ° &
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miseiidngusrasdifednmaniadlumsiniuansaipueanumidui lfaniasvaeseds
WATATIAAEUANL RN ARILTUB RN BUAIEIUNTZUAUNTANLAL A983T coacervation TaaAn®E
ARTNAIULDIBAALUR : WAAAUAUTY (1:1, 1:2 WAz 1:3 Imm‘iﬂuﬁﬂ) uazsunnulalnanu Geeas 0.5 uaz
Saay 1 Immiwﬁﬂﬁi@ﬂ?mm) 39 6 AINAADY AMFUNTLFATELTATIA 9INN1TNAREINLIAN Lt

YUA LALIRHUALLANARUDILT AT ALAAANLTUTUIUTN T4 UUAITARLLA : WARAVLEUTULVINAY 1:3

o o a

nepanatuadluasazaglalna unssAuANdinduiatay 1.0 (Asx3+C1.0) HANUNRY 44.97+8.50

NAANFN 4.1020.51 HaAwums uazFaeny 88.01£2.30 AMNANAL LATHAININAIINNTANITNAAD

o

Asz@nsnwlunieniniiy (%EE) aaudainueanutuiu wudnldfiaonuuansneiuadeldad Ay

NNEDANITAUANNTRTUSaAT 95 (0>0.05) Inaindsz@ndninlunisiniAuaeasindauadnwausy
TR EIUIRIB AR © LEFAALTUTRWINTY 1:2 warlalnauiesay 0.5 wazbesay 1 lnaunminse

3059 (Asx2+C0.5 hay Asx2+C1.0) ﬁﬂ'ﬁ@lmm (508A296+3.19 LALTREAY 96+6.19) N1TNAFD L
UseAnBnInnisfinueuyadasy WudIN19mIIAABUALEAD DPPH radical scavenging assay lutdniin
WARANWIUTUTNTIAIUIBITAALA: WAAATWTUTWWINAY 1:3 TudrazaelalnaiunssAuaNd N

EA

598182 1.0 (Asx3+ C1.0) HA1 % DPPH scavenging effect §44n (398182 88.93+3.10) #9UN19A992401

4

AaedD FRAP assay WUA5e@NSANNN96ua LY aB AN ULEAERINEI UL ILBART LT UTUANNTY

AruFunisasadadneuriaseaiteresueasuauiungniniuludad anudinislflalnaunsyau

' '
= =

v ¥ v @ A a o ! (=1 A = o 2 24
AINHNIINUUTDEAE 1 LN@U@N@ﬂHmtVINﬂ@NN’mﬂQWLZJﬂ‘]_lﬂﬂ/]i‘ﬂﬁtﬁl%’]%%?iﬂhﬁ"ﬁﬂLﬂﬂﬂu?@ﬂﬂz 0.5
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ANNNANIINARBIUAAS LTI GANIINAAEY Asx3+ C1.0 HAMNUNNZANABN TR UITUNA AT
WWINBUNT

[ %

ANRNATY : AANITNNIIFANUBUNABATE, UTLANTNINNTANIAL, UBARIUTLEY

o

Abstract

The objectives of this research were to study the encapsulation condition for astaxanthin from
shrimp waste and investigate its properties after encapsulating by the coacervation method. The effects
of alginate: astaxanthin ratio (1:1, 1:2, and 1:3, w/w) and chitosan content (0.5 and 1%, w/v)
in 6 treatments were studied. The results showed that the astaxanthin bead prepared by the ratio of
alginate and astaxanthin was 1:3, followed by dropping into the 1.0% chitosan solution (Asx3+C1.0) had
the highest values of the weight, particle size, and yield production by 44.97+8.50 mg, 4.10+£0.51 mm,
and 88.01+2.30%, respectively. The encapsulation efficiency (%EE) of all astaxanthin beads did not
significantly differ at a 95% confidence interval (p>0.05). However, the astaxanthin beads prepared by
the ratio of alginate and astaxanthin was 1:2, followed by dropping into the 0.5 and 1.0% chitosan solution
(Asx2+C0.5 and Asx2+C1.0) showed the highest %EE (96+3.19% and 96+6.19%, respectively). Based
on DPPH radical scavenging assay for antioxidant activity determination, the astaxanthin beads
prepared by the ratio of alginate and astaxanthin was 1:3, followed by dropping into the 1.0% chitosan
solution (Asx3+C1.0) showed the strong % DPPH scavenging effect (88.93+3.10%). The FRAP assay
showed that antioxidant activity increased with the increasing of astaxanthin. The structure of
encapsulated astaxanthin under scanning electron microscopy found that the bead prepared with 1.0%
chitosan solution had a more spherical shape than that of 0.5% chitosan solution. According to the result,
the astaxanthin bead from Asx3+C 1.0 was able to be further developed as a dietary supplement.

Keywords: Antioxidant activity, Encapsulation efficiency, Astaxanthin

unid
dszmalnedudseinaideennis wazndadnaiudsgdanfadududuiiu o aeslan

NMARRAMNITNNIHARKA AU IR N suenefaatinssiaiies Taalull 2566 Nsaveantisudifiu faududs

waznaasiaiaulagy HilEuininisdeeansan 131.17 Wusu Anluyacn 44,850.85 §1uun (Office of

'
al

Agricultural Economics, 2023) M1 l#iAaLAHUASTN LHFB9N199INNTTUIUNITNAANNNINTY 111 49U
2 o = oS v o o o °
wasnuazua Tnavialilismudemaninianipgraiunssudnindninanisaneduemsdndlusais
agnglafimuainnisanenudn wsmuaeanfslsenevullfcaasdlsenauniinmen wu lagiu (chitin)
latamnu (chitosan) ansarinliinausaainiafiauazuaanunusy (astaxanthin) Wiy (Handayani et al.,
2008; Haque et al., 2023) Astiuivailunisiuyaduaznisiasmae 14 1% A sz Tamigegn n1earin

weanuruiulng lfiAmmnaaainaingpamnssinisnannansiusiainfsaaduanniaaenuisiunaula
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ez luilaqiiuueanumuisunanmielufissnaiadaulunlfiuiainnisdanseit Tuamgiaousiasnis
a Y a = QI dal dl Y a = [ % o dl %
219N FITNT AT BTN AR ANNNIW WesanfiTnalavuialudtuadnlaeadtaasan sl
ANNI949LATITIT AITUNI9ARAANINIHAINTITNTNRAIAINITNAALAUDIANABINNF0IH L INALS
UANAMNUUBAALIUTUNANTTANTTWANIH1UeYYARATL (antioxidant) NANNIIDALUATNNALBNABATY
dl ' Y a al o ! oA a a ¥ a 1
nnaliiinadavisiumadlus1eanig Inanudaddseansnanluninduanssiiueyyadascgandd
Wwn-bAtsN Usennns 10 Wi wazdilss@nsn1wgendndmndua dszannd 100 win (Taksima et al., 2020)
i ulaqiunesnumidulafuanaulalunisinhldsn undniusiauisuaziasessin aenslafisnu
Toymnnuresuaanuauiulunisdszynadldiunanimgionnis Asponuliasdasa aniazuandan
M lUIENINNITUIUNITNAARAZNINALINE 111 WAY BANTIAW AINTY AN19zANLTUNTA-ANS
waznaiaUfAseneanTadu tuiu (Wulandari et al., 2023) iasainansuzlasaaineluianagesioas
a da 2 o o v a = P By e ¥ a
wauduni A nlidudageinlimanisd@aananlidneg dviulunisdszyndldueaniuausu
Tundndneieannns asiiaauaunarfasiiauadfIn1wAT n9n1anIn wiedas ey
= % Iy ~ o @ . = A A
nnidaguitasananiaziandan 13 inalulagin1siniiy (encapsulation) lRANNI@ANNAINID

doaflasiunisdananinainaniazinden wananidsiiaasuANdnsINIslanlaataasaisannann

waLga uazdaeinmnantiRresasnialuwailgaliinmuuasdilszdnsnwanaliianinsinnuun (Taksima

1
a o

et al., 2015) FNUATENANHIAINNAIAIVDILDAANLTUIUAILNILLIWANT coacervation FauRUNNT 1
. . o % = & A o ¥ o a o ac 1

ultrasonic atomizer #1nFuniswrzandaiin wazunlildszandlEiuNE niWaileLAsn wudnszuaunng

coacervation daa3nHAuaNTRIaaAA LT UEULATH A NN zand nTunsTinlUsegna g Ty

NARADLTAU1NG (Taksima et al., 2015)

v (% ] ] '
o o a o =2

AU IR UsrasfieAn s anisnnifiuuaanuaususiaeia coacervation Ltaliny
o § Y a a A o ny = Yy 2 a o ednya o @ o Ao
A AsEa it L aA I LTuEuNana lfanAmIAe a9 AN TIN A AT LARan Uy wdaland
wadnumuEu gnaniulinigly uaznsaasuantifnIananIn uazantiRnisluansfitueyyadaszang

LAARN LT UIUN Y UAINIUNTZUIUNTTANAL

AENTAL LY
1. MSLETANIRYALUALNITRNARITANANELUANATLTUTY
& o oy & % a o a > | o o

wirnnaauesfien i lunmesesiiuasmuasaasiiaan anuism Wegdou 3 a1dn (i)
ANNANMTE AMTAANNIAIAT NFLFTUNFAIBLNNIENANNITULABIUABTDIMS NI 19NIAINATEIA
Fnerindananniiusinldusnenudoeprasunainns i vinnnsaindaerses Soxhlet apparatus aglld

A % o b % v o O a aa o [

wWaenme 5 N nansatenueaiasay 95 luaminazane tiumns 150 Haaans vinnsanadungd 5-8
dqlu9 (20 seuraenisozlaTuanasaniazans) a1snanataunllsinaianfaniazaaaanine i

a

wreszmean e lfan s quyINIANGIUNYH 60 a9ATAITEA AYINALW 178 mbar wazrianaiuluagn

tin@gn@anngungd -20 asAgaLiaa aundiaztinnitiaziludunausell (Fandasaindsans

Mezzomo et al., 2011)
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2. AnmgnaziiusnzaslumsiniiusagmuauduianalaainiAsuaasadns
nswseNaNaduinlaantsazaedaaiunnszauAdniulesar 2 azareluiinaulne
nouraNAuugials 12 4alus Ngouund 25 asAgaidoa anturininaniuweanwauiuludnsdon

v v
YAIBAALUR  LAAATUTUWINAY 1:1, 1:2 waz 1:3 (181nin) NaNtedn LU RiunduIdal3un

=Y

Sptay 25 lnaunninuesdaaius Tunanserzesilunanaudage (e ka i T25 basic) Wuaan

ya o

15 1% NAINI52 10,000 saUA@RNT e i lEaTady (Faulasaniteed Valenzuela et al., 2014 Ly

Gomez-Estaca et al., 2016)

%4 Y v

n3wireNaazane lalnaunsesuA NNt utasas 0.5 uazbenas 1 lnaazanstalngni

lunseazdanaiudindusasay 11387109 65 Naaans anwutingtsazanslalnaiunaniuaisazans
wpadaNAae bsrANdindusesas 1 15u1ms 35 Raaans wWawmsasiile coagulation fluid lngdnsazans

lalnmunazupadanaas lsfgnininaniuneuldiiunan 2 49lue (Aaulasannddues Taksima et al.,

o

2015) anntiurinnisusnasadulaeld syringe asniuilniin (watlga) Aanissesiusoadnineinuseq

<

coagulation fluid naligni1azn1snauiluman 60 Wi nsiadannuglugnsazargunadannanlss

Y v oy o N o & Y v o o =
AINNLINUUTAERAS 1 Iﬂﬂwqﬂq?ﬂquN@NLﬂuLQ@"l 30 U AINUNNALANIANNALUINAL NTANLHNALA

a

2ANANATAZAE WAUALIEIATA I UUIARINR1VFULALFALN9 ANTAUSAHINDANR 4 B9ANTALTEIA

Kl a

4 = . .
iasenIsaLATIvAnIN el
3. mifimmzﬁ@mmwm@uﬁmﬁm

3.1 N1IIATIZI BN UNANARUDILE AT AYASENUN T LAUANTANLAL

B3uNusasazNaNARURLa AT (% Yield) A bfarn1saA 1wl Aa Nt miinaeusdnie

'
=

Al Fauiauinmingeddnsa e AFUAIANNITN (1)

SRUATUBINALARN = minveadadeils x 100 (1)
(%Yield) UMINUBIANTAZANE TNFIU

3.2 nATZiILIATendade
a o & = o i ¥ ° ' @ = @ Yy o
niszianinrelniinlangld Vernier calipers vinlaen1sguiulniann 30 1n udamin
nedpduluguanaainueuftugreala s antuinnnAuumAeatsuaealalan? 15
3.3 nreTzminuinueadade
a ro” o =3 = k% d‘ uI/ a o 1 o 1 =1 a
nisasziiuinuesdaiialaalfirsesdiaziaan 4 Aunds inlaanisgduidainun
30 1A waaNINIrtetninresslaiaNazidln antiinuA N ARAtIINTNaaaL AT AR LA
o a [~3 = v .
3.4 NMMRAUBINALAAIE Colorimeter
udndnvasasaninanilaenfaundn@fonLezes Colorimeter s8N TuszLL CIE L*

1 L

a* Ay b* IasAN L* ARANANNNETNY a* A ANALeR-Aus tnaamnauliiAndiden Anduuanliadueg

v
a

| a L ad A A oA | a v 1 a ' v 1 a A
d471 b* ARANALNRU-AMADY LAANRAAL IAAIATNEW ATTRLAN AN AMARS
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3.5 n19ngadnlsz@nsniwlunisiniiu

1
=l

Usz@nBnawlunieinifiu (encapsulation efficiency, EE) A830818309ua8AIWEWBUAYN

Aniul3luldade Tnanisdaliunnaesuasauruiunaguuiaresdainsaanisldnscanunses

al

(Whatman tuaf 1) lunsgaduansnaguuisneadain anduinliiufisiougaunguunil 60 ade1-

Kl al

1 v 1 1 1
waded aunszRattininAsiA T uIsesazeed EE I naunisn (2) 1ludiisnuiladunann Chan

(2011)

(HwinzeueanutuBuGENiu -winsesweamusuiunaguuRaveadaiia)

EE (Gozay) = x 100 2)

TNUINIBILA AR LTUBUEUAY

3.6 MAasLANIRNNITUANIFALeLYARAIENNINAGBLAYYAS DPPH radical scavenging assay
n1TNAdauA283s DPPH radical scavenging assay uAsh daudasunann Nayak et al.

(2015) Tnelsizenansazael DPPH (2,2-diphenyl--1-picrylhydrazil) aaudinds 70 pM Jswaniuea Didmst
dnsating 15ums 0.1 Haaans 181unaeANAaes AINLiiANg1aYa"Y DPPH 158703 3.0 Tadans s
it felFludidla 30 ua ﬂﬂvl,ﬂd"mmmi@mﬂaul,l,mﬁ 515 nm #281LAse9 UV-Vis spectrophotometer
Weufua198aN8UadA (Blank: M Nn11e aunua3Faacing) ﬁuﬁﬂmma@mﬂﬁmm (Absorbance, Abs)

(A T1euRALdR DPPH scavenging effect (%) 1agiA11a1aInaunng (3)

sample)

DPPH scavenging effect (%) = [(A., o — A )/ A x 100 (3)

'sample control]

e A = AINNIAANALLAITRY DPPH; A

control

= ANNINANAUUANTDIANTATTH

sample

3.7 mmm'm_lqw?;mafﬁmfa%@%mmmim‘lﬁml,mﬂsg@ Fnei35 FRAP assay
N1INARBUANYAT FRAP (Ferric reducing antioxidant power) assay Lﬁuﬁ'ﬁﬁfﬁwﬁqmmn
Barros et al. (2012) Ingisizenidnsazane Ferric chloride solution Tnen@nansazant acetate buffer pH 3.6
ANLENGR 0.1 M UTuNms 25 Hadams AU Ferric chloride solution AANNIdINT W 20 mM 3u1mg 2.5
NaRAMT LAZA19aaY TPTZ (2,4,6-Tris (2-pyridyl)-1,3,5-triazine) A NN W 10 mM U3u1mg 2.5
Hadamns 1oidiniu ri@ui%ﬁﬂﬂa:uﬁfqmmﬁ 37 a9ATALTA WKW 30 W slufa'wifﬂmu@uqmmﬁ N9
naaaulaatitlassontde 3u1ms 0.15 Naaans ldlunaaanaaes tinasasany TPTZ Usunmg 2.85

v 4

A aa o ve A A Ay A o & o =
HANART FIN QVLQIHV]NQW‘QMVQNV@QH']H 30 U qmﬂﬁﬂ’]ﬁ‘@]ﬂﬂ@uu@ﬂ@ﬁﬂl’ﬂ?ﬂ\j spectrophotometer

=)

'
A

fANE9AaY 593 nm (Blank: 14 luniuaaunuansazanasanting) 1inANIsganauLas (Absorbance,
Abs) Aiasziinnaangunsalunisinuauyadasciaald Ascorbic acid (AsE) Hlunamunsg U waz
e uRaulaaniNaNyaLe9 Ascorbic acid ABFRat 1 NFN (Mg AsE/fatine 1 n3N)
3.8 Fnmamneuazdnsoslnsaiiaeamuniduiigning
ilndnresarsainannidaenienndesnialfindesqanssaidianaseuuuudednsin

(Scanning electron microscope; SEM) Tneid43imsnzil a4 gudipsasiaddadnanAianiuazinalulat

NUINENagAaLNg
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475U NUNANIFDA

INNURRNNINARBILLL Complete Randomized Design (CRD) AtAsnzsiaaulstsufnamatia

'
o

ANOVA (analysis of variance) N132AL AT T UE08aY 95 LALILTEUNELAMNLANAISTBIALRAY

Imel Duncan’s multiple range test (DMRT) NIN1INAART 3 F1

NANITANLUUINY

& s v a ©
1. ¥I%UN AUIA LL@S‘LE‘N’]W?’PJEI@SN@N@lﬁl‘ll‘i’]\‘ll.uﬂ‘].lﬂ

dleez o =1

¥
@Wﬂﬂ’]iﬁﬂ‘ﬂ’]ﬁ’]u’]ﬂﬁﬂ AUA LL@::‘].E‘N’]M%@EI@S?N@Namﬂ@\‘lmﬂﬁﬂ‘ﬂ AAMNNTEUIUNTITNNEN

1o

ANTUBARUTUEY (Table 1) InaldF90¢19 6 1A AD AAALUA : WDAALIUBW WINAD 1:1, 1:2 AL 1:3
(Taasnudn) wilugrsazanglalnaiuiesas 0.5 (IassinidnmAailduamns) (Asx1+C0.5, Asx2+C0.5,
Asx3+C0.5) hALFAALUA: LAFAMIUTWWINAY 1:1, 1:2 wag 1:3 (Iaatiuiin) wiluaisazanslalngaiuias

a2 1.0 (Inainuniindaifunms) (Asx1+C1.0, Asx2+C1.0, Asx3+C1.0) WLI1 LIUENLAZIUIAaLaATIA

a o

lfannnszuauniainifiuiianuuansneiued19ldadnAnnneaia (p<0.05) luaniznsesazsunc

o

m@mﬁmmmnﬂﬁfmﬂwiﬁﬁmwmeﬁmﬁu@ﬂwﬁﬁmﬁmmmmaﬁ (p>0.05) TpeiFaneng Asx3+C1.0

(%
) o '

Humiin aune uaziBiunananuInngnaaetne InadilEunuiiminmany 44.97 Haaniu dauin

WINAU 4.10 RaAWAT LariANFuinbasastananvingy 88.01

Table 1 Weight, particle size and yield of astaxanthin bead using different ratio of alginate: astaxanthin

and chitosan concentration.

ns)

Treatment Weight (mg) Particle size (mm) Yield( (%)
Asx1+C0.5 24.17d +1.49 3.33b +0.19 84.95 +2.27
Asx2+C0.5 93.99 +3.93 3 Y 87.28 + 1.82
Asx3+ C0.5 25.67d +3.51 3.36b +0.27 86.09 + 3.52
Asx1+C1.0 1351 038 331 £ 040 86.68 + 8.40
Asx2+C1.0 4133 4 3.48 4.04 +0.42 87.01+4.04
Asx3+C1.0 44.97 +850 410 +0.51 88.01+2.30

Each treatment uses different ratio of alginate: astaxanthin as 1:1, 1:2, and 1:3 (w/w) (Asx1, Asx2, and Asx3, respectively) and
concentration of chitosan as 0.5 and 1.0% (w/v) (C0.5 and C1.0, respectively). Values are presented as the means of three
replicates + standard error. Values in same column followed by different small letters denote significant differences (p<0.05). NS

is no significant differences (p>0.05).
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2. MFIAAATRIRATIA

1
a o

AANHUE A uAHARA T ITuATHLNT A ua NN Rd ATy sanisaaniuaauizlng

o

= o ANy o @ o anwy v = a 2 ¥ |
Tmﬂﬂ’]?ﬂﬂﬂ’]ﬂ?ﬂuiﬂu’]LNmuﬂmiﬂ@qﬂﬂﬁ‘guquﬂqﬁ'ﬂﬂLﬂﬂﬁqﬁ‘LL@@5]']LLsﬁuﬁu@qﬂLﬂHLﬁﬂﬂsﬂ@\?qq HI1IAANAR
o A . ) | A ' A L aa
AEILATAY Colorimeter LL@zﬁ‘qﬂ\TquﬂqluTzUU CIE L* a* uay b* Iﬁﬂﬂq L* ARANANNAINN a* AR ANALTEIN—

wa IneiAAaaulHduA R0 AuanliilueAdnad 491 b* Aa ANALNRU-Waes InaeRaaulHiduaANA

a = g

& a ) o ! < A o o P = @ = ' o , \
U ﬂ’]U'JﬂELMLﬂUﬁ']@Lﬁ@@Q "]NLN@V]qﬂqﬁ‘V]’]ﬂ’]ﬁ‘L‘er}ﬂUWlﬂ‘]_]@‘ﬂﬂ\ull@lllm NUINYNAIBEIT WA L* el

a

EUIN 48.40-53.20 HA1 a* BE7¥N914 27.34-35.71 Td AT ULINLARITIANI99A LAY LaT AT b* @

o

o

9YNIN 28.49-34.07 BN ANTIUUINWAAIDIAN1B9RMADY (Table 2) TaaHANLANANAWaN9NTeIdN

N
e

NNANA (p<0.05)

Table 2 Color of astaxanthin bead using different ratio of alginate: astaxanthin and chitosan

concentration.

Color
Treatment
L* a* b*

Asx1+C0.5 53.20 +0.09 3011 +0.14 28.49d +0.07
Asx2+C0.5 49.02 +0.07 34.80b +0.12 32.94b +0.05
Asx3+C0.5 48.40f +0.11 3571 +0.19 32.40b +0.24
Asx1+C1.0 52.05b +0.40 27.34f +0.62 25.81e +0.70
Asx2+C1.0 50.36d +0.24 32.46d +0.08 3117 £0.11
Asx3+C1.0 5138 +0.11 34.11 +0.20 34.07 +0.32

Each treatment uses different ratio of alginate: astaxanthin as 1:1, 1:2, and 1:3 (w/w) (Asx1, Asx2, and Asx3, respectively) and
concentration of chitosan as 0.5 and 1.0% (w/v) (C0.5 and C1.0, respectively). Values are presented as the means of three

replicates + standard error. Values in same column followed by different small letters denote significant differences (p<0.05).

a a o [ ©
3. ﬂ‘i‘%’,ﬂ‘ﬂﬁﬂ']Wiuﬂ']iﬂﬂLﬂU‘ll@\‘lLNﬂUﬂ

= s a o @ Ao s A gy = =
ﬂqﬁ'ﬂﬂﬂqﬂﬁ‘z@Wﬁﬂqwsﬂ'ﬂ\iﬂq?ﬂﬂLﬂUNQE”]QﬂTﬁ@\TﬂLW@SLV‘V]TTUﬂ\?ﬂqqﬂﬁqﬂqiﬂﬂ@\?@’]?lﬂ@@u

'
a o <3

Tunnsinwantmsne esansdrdryngniniiulinig udadaetiiedudsslamilunsidenaisinaey

a

M lunszurunisiniiuléetramunzan a1n Figure 1 wudnse@nsainaeani1sinifiuansue aniumusy
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Treatment

Figure 1 Encapsulation efficiency of astaxanthin bead using different ratio of alginate: astaxanthin (1:1,
1:2, and 1:3, w/w) (Asx1, Asx2, and Asx3, respectively) and chitosan concentration (0.5 and 1.0%, w/v)
(C0.5 and C1.0, respectively). Values are presented as the means of three replicates + standard error.

ns is no significant differences (p>0.05).
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Table 3 Encapsulation efficiency of astaxanthin bead using different ratio of alginate: astaxanthin and

chitosan concentration.

DPPH scavenging effect FRAP Values
Treatment

(% Inhibition) (ug AsE/1 g)

Asx1+ C 0.5 65.86° +2.07 13.22°+0.78
Asx2+ C 0.5 83.53" +3.93 32.74°+1.39
Asx3+ C 0.5 85.43° +2.46 51.85° + 0.67
Asx1+ C 1.0 67.88° +0.84 13.57 + 0.60
Asx2+ C 1.0 86.37° +3.14 31.24°+1.25
Asx3+ C 1.0 88.93" +3.10 56.22° £ 1.10

Each treatment uses different ratio of alginate: astaxanthin as 1:1, 1:2, and 1:3 (w/w) (Asx1, Asx2, and Asx3, respectively) and
concentration of chitosan as 0.5 and 1.0% (w/v) (C0.5 and C1.0, respectively). Values are presented as the means of three

replicates + standard error. Values in same column followed by different small letters denote significant differences (p<0.05).
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PunszuaunsLLLLLdiEianuds uardesnaneuriassaianiauandaandasqanssAiiaianmsau
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BIREC  18KU KES / STREC 18K

1mm

STREC 18Ky STREC 18KU

STREC 18Ky

Figure 2 The structure of astaxanthin bead under scanning electron microscopy. Each treatment uses
different ratio of alginate: astaxanthin as 1:1, 1:2, and 1:3 (w/w) (Asx1, Asx2, and Asx3, respectively) and
chitosan concentration (0.5 and 1.0%, w/v) (C0.5 and C1.0, respectively). (a) Asx1+C0.5, (b) Asx2+C0.5,
(c) Asx3+C0.5, (d) Asx1+C1.0, (e) Asx2+C1.0, and (f) Asx3+C1.0.
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Abstract
The study investigated the impact of ghost fishing from a collapsible crab trap in Kung Krabaen
Bay, Chanthaburi Province. The study period was from 25 January to 17 March 2021. Throughout the 52

days of the experiment, the lost crab trap was more likely to trap aquatic animals than the crab trap that
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could not trap aquatic animals (p < 0.05). Of the 33 traps, 78.57% were capable of ghost fishing, while
21.43% were not. The ghost fishing traps caught 11 different species (60 individuals), with 52 individuals
(86.67%) classified as market species and 8 individuals (13.33%) as non-market species. The
predominant aquatic animals caught were blue swimming crab (Portunus pelagicus), stone crab
(Myomenippe hardwickii), and orange-spotted grouper (Epinephelus coioides). The estimated economic
loss was 591.46 Baht (98.85 Baht/trap/year). The results of this study indicate that ghost fishing has
a significant economic impact and towards sustainable fisheries management. Therefore, fishing should
be done carefully during the monsoon season and increasing the size of the nets to increase the chances
of escaping aquatic animals when they escape from ghost fishing.

Keywords: Ghost fishing, Collapsible crab trap, Blue Swimming Crab, Kung Krabaen Bay, Chanthaburi
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Figure 1 Map of the study area (+) in Kung Krabaen Bay, Chanthaburi Province, Thailand.
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(a)

Figure 2 (a) Collapsible crab trap obtained from local fishers 36 x 54 x 19 cm.; (b) A set of

(b)

collapsible crab trap in this study.
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Figure 4 Rate of catch in collapsible crab trap at day 7 (Wk.1) and 52 (Wk.2-8) on this study.
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Figure 6 Compare aquatic animals with market species and non market species.
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Table 1 Value of economic loss of aquatic animals from crab poaching that occurs in ghost

fishing.

Scientific name Thai common name Weight Price value

(9) (Baht/kg) (Baht)
Portunus pelagicus ‘]ﬁjﬁ 1,339.46 300 401.84
Myomenippe hardwickii  l{ifinua 1,423.25 50 71.16
Thalamita crenata Yiufianin 593.88 50 29.69
Epinephelus coioides aninaanias 633.94 120 76.07
Siganus javus Uangaanziaqnang 177.65 60 10.66
Siganus canaliculatus Uanaaanuuan 33.92 60 2.04
Total 591.46

Value = (Weight * Price)/1000
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Figure 7 Weight of blue swimming crabs caught in ghost fisheries in the study area of Kung

Krabaen Bay.
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Figure 8 Carapace width -Weight Relationship: Carapace width and weight of blue swimming

crabs.
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