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Efficiency in Adsorbing Orthophosphate with Calcium Carbonate and
Calcium Oxide Obtained from Sea Shells
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Abstract

Shells are considered useful waste because they are sources of calcium especially calcium carbonate
(CaCO5) and calcium oxide (Ca0). This research aims to use 2 species of waste shells, Asiatic hard clam
(Meretrix meretrix) and semi-twisted ark (Trisidos semitorta) collected from Phum Riang District, Surat Thani
Province, for production of CaCO; and CaO and study the ability to adsorb orthophosphate in simulated

wastewater. The duration time of adsorption over a period of 10-180 min when using 0.5 grams of CaCO; and
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0.05 grams of CaO to adsorb 40 pmol/L orthophosphate at volume 50 ml, found that CaCO; showed the
maximum adsorbed orthophosphate at 180 min with percentages of 23.84+3.28, 31.40+1.78 and 25.71+2.41,
while CaO was at 150 minutes with percentages of 99.37+0.13, 98.74+0.67 and 97.43+1.08 when using CaCO,
and CaO produced from shells of Asiatic hard clam, semi-twisted ark and those produced commercially,
respectively. It was found that duration time had a statistically significant difference in the effect on
adsorption (P<0.05). In addition, the amount of adsorbent per percentage of adsorption was a statistically
significant difference (P<0.05). Increasing the amount of adsorbent would be increased the efficiency of
adsorption. Cao was more effective than CaCOs in adsorbing orthophosphate in the simulated wastewater.
The results clearly showed that the trash shells of Asiatic hard clam and semi-twisted ark can be used as an
orthophosphate adsorbent in wastewater and can replace CaCO; and CaO produced commercially. They have
the potential to be further developed for using in sustainable environmental management without having a
negative effect on the ecosystem. It is also an environmentally friendly method of waste disposal.

Keywords: shells, calcium carbonate, calcium oxide, orthophosphate
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vanevialutesduiitinsfianendsnnnsuslaawuiu Ssiifaumddendiivg wWasnmun flaswadsdimunndu
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Awandeu Losniinduilifssrasduar Suduumasarauvondelsa osnndenvesmdoiisdioguinue wagd
ﬁﬂaquaﬁﬁ]ﬂ%ﬂmmmLLﬂaL%Emm%‘iJaLumwmQﬂlﬁ Jefiserumsildenvesunldiluurasueadeuaisusiun
NALNUNT TP ENASUBLA N B9HU (Mohamad et al., 2016)
waatdeuanfuetumduaisusenoumaniififigns Caco, tinainesdusznevvesaniveulaoenlueduas
weawden dndueiuvidasinuldmluluiivluyndrvedan (nsamzesnadauiiuyy) wazdududuusznoundn

a

vosdliTiavaneviin 1w wWienly Ysn1e wWienview (@ans uwazmmz, 2015) Wegninfigamgiiiga 900 - 1,200 °C

Y

d
The 3 National and 1" International Conference on Agricultural Innovation and Natural Resources



75
KENRT

293
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(a) (b)

Figure 1 Shells used in the study; asiatic hard clam shells (a), semi-twisted ark shells (b)
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2. MImseNLAaEumSUBIUALaz LA sLean R nUdenvDY
FWnsmssuLea@auasuslunanildenres usuldainisues Paradelo et al. (2016) lagiUdones i
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Amnzaniigalunisgaduud sfnwuinusigaduiivnzanlutisnanfivnzaudangn dmsuneadeunisueiun
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Figure 2 Concept of using calcium carbonate and calcium oxide from asiatic hard clam and semi-twisted ark

shells adsorption of orthophosphate in simulated wastewater

4. myaTeiUsinaeelsweainluiidesiaes

nMslnseiUSinmessloweaaldls Ascorbic acid Auflumsauisves nsuvsa (2562) TneTiunt
Freehafiriunisnses 25 ml wiu Ascorbic acid 0.5 ml (Ascorbic acid 2.5 ¢ + ¥indu 125 ml + 4.5 mol/L H,SO,
12.5 ml) L@y Mix reagent 0.5 ml (Mix reagent: 4.5 mol/L H,SO, 35 ml + 1.25 g (NH,)sM0:0,.4H,0 12.5 ml +0.04
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(Figure 1 a)

dudnuziognadenvesuassdanievesda wuinddonvesiidnuusedosudivasy twesiiaesnd
yualiviiiu udansnsausznufuldweiludeniiugiieniu dvesiuineaiivunailngnivmesfuun uay
svesuingaziisesdaiiuinnitdinesmeinueimie surhefivuslngndmnsinuntann Auldensiuuenny
dullefimndthmatneau wWiendidnuus usemarduiiug vuudeniiaesiu waswutuvessesauienvendy
Fuq Wudtudenmesndu Tneusnalndveudemadiensnduiuiiventuedaiivlddn Wiondnluil seaves
néiledaden MuRndendluiisesveuuazseauruiioty Tneiuid uuonsesfiutsesiidnvaeiafiun
Huidlusesandufaduniuarieeniumadniesseu assudnauuiuiidiuidnuasidusuunnuslivingu
wagdlvuadniseaduszideu (Figure 1 b)

Namiﬁﬂmé’ﬂwmwmLﬂﬁaﬂwaamé"uLLaxLﬂﬁaﬂwa&JLmidﬁmmwé’df\nﬂmimeﬁaﬂmﬁlﬁqmmﬁ 900 °C

WU Wienwewaziidviiu unnasegaiuldtndeiisuiuiienvesnoumn (Figure 3) uazdinsgeydeuvinly
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ni1fevay 45 lneuninindesySosay 55.88+0.10 uay 56.14+0.09 luiUdenresnduuaziufenvesuasidn

o o a a o a 5 a g P o a <, a '3
AUAIU LilpaRniANSEAEfRdLAaLdsNANSUBLUR (Tidulaseas1mantuldenvies) nanadunaadeuaanlen
warAsuaulnoanten saguiinissieaunsanelunessindy (Galvan-Ruiz et al, 2009; Li et al, 2009;
4nn3 wazAny, 2015)

Figure 3 Unburned and burnt crushed seashells; Unburned crushed asiatic hard clam shells (a), Crushed
asiatic hard clam shells are burned at 900 °C. (b), Unburned crushed semi-twisted ark shells (c) and
Crushed semi-twisted ark shells are burned at 900 °C. (d)

nsAnwBnswavasstznaiiinadeUszAnsniwlunisgaduseilswasing

KansAnwBYENaTesIzEsIiateUsrAnsnmlunisgaduesisreamsluihidansiedgadurin
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WaanragwAsala karfl1981991AN19N15AN ﬁ%’aﬂamaqmicﬂm%Laa"ﬂl,vhﬁ’u 23.84+3.28, 31.40+1.78 WAy
25.71x2.41 sudau (Figure 4) Tunmsliural@aunsueiunaniudenveswasainmensdiduasgadu Taenms
annsagaduldliiiAuiesas 35 nasatianansmaass wazdiuinansgaduesilsreamniiuansrsiudntoslunn
navesianaadunviia
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Percentage of orthophosphate absorption of asiatic hard
clam shells
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10
time points; percentage adsorption using asiatic hard clam shells (a), percentage adsorption using

twisted cockle shell (b) and percentage adsorption using commercial calcium carbonate and calcium

Figure 4 Adsorption of orthophosphate of calcium carbonate and calcium oxide from adsorbents at different
oxide samples (c)
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Tunsgeduiinasioystavnmusimsgadulnefinnuuanseiusnadidoddameada (P<0.05) TagiilawiaUunms
gadufvsiiiuyszannmlunsgeduldinndatu (Table 1) Tumsgaduseslsrleamnisunadeuaiveiunniuien

VRUUALIINNINITAT Nudn WelduSinaigadunintu 0.25, 0.5 wag 1.0 ¢ dwaliianisgaduessisneainnsieiv

v '
o a YA aa @ v

a1l Ayneadia (P<0.05) LLamﬂﬁLﬁudwLﬁ@LﬁMU%@J'lmGT’JQm%’UMﬂ%u %v‘fﬂwwwmmmm@mﬁwmﬁ’ﬂmuLﬁuﬁu
dawaliisgaduanunsagaduesilsweamnliinniu Tnsdszavsnnlunisgeduiianto Ui 1.0 ¢ Ssdidfesay
nsaaduluUdenvesndu wWisnvesuaseln uagdio819n19n15A0 WU 53.58+0.89, 73.15+1.54 Uay 52.48+2.74
mudiy Tnefidnisgadureaudenviesuasidngeninudenviesndu uazmegsvnansindleldfgaduliunm 0.5
waz 1.0 ¢ agnafitfuddnymnaadn (P<0.05) (Table 1) Faumneraainnisléusunm 0.25 ¢ ﬁﬁﬂszﬁw%mwmi@ﬂ%ﬂaﬂﬁ
\iueway 16

Table 1 Percentage of calcium carbonate adsorption from shells and commercial material samples

Amount of adsorbent material (g)

Types of calcium

0.25 0.50 1.0 p-value

carbonate
Asiatic hard clam shells 14.98+2.30 32.24+0.93 53.58+0.89 1.11><1O'5
Semi-twisted ark shells 14.77+1.37 27.95+1.10 73.15+1.54 8.44><1079
Commercial material 15.78+0.58 29.97+1.16 52.48+2.74 1.95><1O'7

nmsgadusesisweamialaslitangaduiluunadeueanledanudenresuazainnienisi Tud3uw
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Table 2 Percentage of calcium oxide adsorption from shells and commercial material samples
Amount of adsorbent material (g)
Types of calcium oxide

0.02 0.05 0.10 p-value
Asiatic hard clam shells 92.55+0.88 99.37+0.13 99.71+0.19 0.05x10°
Semi-twisted ark shells 92.80+0.33 98.74+0.67 99.83+0.07 0.05x10 ™"
Commercial material 90.40+1.53 97.43+1.08 99.75+0.13 0.01x10°
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Abstract

This study presents the initial report on natural fish farming (extensive farming) in grow-out pond
within a mangrove area. Two 1,600 m’ ponds (40 m width x 40 m length) were designed as demonstration
pond, with water inflow and outflow systems relying on the natural tidal movements from a nearby canal.

The operation of this natural fish farming took approximately 12 months (June 2023 - May 2024), followed by
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fish harvesting using the seine net. The study found that Pond 1 produced a total of 31.30 kg of fish, while
Pond 2 produced a total of 34.58 kg of fish, with an average production of 32.94 kg/Rai (1,600 m’). The type of
fish found in Pond 1 and Pond 2 were 19 and 10 species, respectively. The fish were categorized into those
with economic value (consumed or sold in the local market), averaging 30.59 kg/Rai, and those with low
economic value (trash fish), averaging 2.35 kg/Rai, accounting for 92.85% and 7.15% of the total harvested fish,
respectively. The top three economically valuable fish found in the ponds were milkfish (Chanos chanos),
pickhandle barracuda (Sphyraena jello), and chacunda gizzard shad (Anodontostoma chacunda). Conversely,
the top three most commonly found fish with low economic value were blackchin tilapia (Sarotherodon
melanotheron), silver biddy (Gerres spp.), and sardinella (Sardinella gibbosa). The average revenue from
selling all fish was THB 3,111/Rai. This study indicates that natural fish farming near mangrove area is a viable
option for generating income. It can supplement farmers' income and provides an environmentally friendly
method for raising aquatic animals.

Keywords: natural fish farming, fish production, revenue generation
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Figure 1 Study area (A), natural fish pond with water flow system (B), and water circulation into and out of the

pond through an 8-inch PVC pipe that relies on the tidal movements of the natural canal (C).
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Figure 2 Harvesting fish products from ponds (a), sorting species and quantities (b-c), and collecting samples

of each fish type for weighing, measuring, and data recording (d).
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Leiognathus equulus Siganus javus Pomadasys kaakan

Caranx sexfasciatus Hyporhamphus limbatus Sarotherodon melanotheron Sphyraena jello

Chanos chanos

Ellochelon vaigiensis Escualosa thoracata Thryssa hamiltonii Ambassis gymnocephalus

Gerres spp. Monodactylus argenteus Elops hawaiensis Eleutheronema tetradactylum

Figure 3 Fish species harvested using seine net from natural fish grow-out ponds that utilize water circulated

from a natural canal in the mangrove area at about a 12-month operation.
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Table 1 Fish production in natural fish grow-out ponds at about a 12-month operation.
Grow-out pond Average size
Common name Scientific name
Pond1 Pond 2 TL (cm) BW (g)
High economic value
Common ponyfish Leiognathus equulus * * 9.6 19.8
Streaked spinefoot Siganus javus * 18.2 94.1
Chacunda gizzard shad Anodontostoma chacunda * * 12.9 33.1
Bigeye trevally Caranx sexfasciatus * 31.9 504.4
Pickhandle barracuda Sphyraena jello * * 63.8 1,160.0
Milkfish Chanos chanos * * 36.4 430.9
Sand whiting Sillago sihama * 14.1 25.5
Squaretail mullet Ellochelon vaigiensis * * 20.5 43.9
Hawaiian ladyfish Elops hawaiensis * 46.2 446.5
Fourfinger threadfin Eleutheronema tetradactylum * 51.7 1,033.7
Low economic value
Javelin grunter Pomadasys kaakan * 10.3 19.0
Congaturi halfbeak Hyporhamphus limbatus * 17.1 13.9
Blackchin tilapia Sarotherodon melanotheron * 14.8 4.7
Goldstripe sardinella Sardinella gibbosa * * 10.0 9.4
Short-nosed tripodfish Triacanthus biaculeatus * * 12.1 24.7
White sardine Escualosa thoracata * * 7.9 a4
Hamilton’s thryssa Thryssa hamiltonii * * 13.7 22.6
Bald glassy Ambassis gymnocephalus * 6.0 4.2
Silver biddy Gerres spp. * 20.5 163.5
Silver moony Monodactylus argenteus * 8.8 18.9
Note : * fish species were found; TL = total length; BW = body weight
25
—~ 19.27
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Figure 4 Average production of each fish species raised in natural pond at about a 12-month operation.
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Chanos chanos

Sphyraena jello
Anodontostoma chacunda
Eleutheronema tetradactylum
Leiognathus equulus
Siganus javus

Ellochelon vaigiensis

Caranx sexfasciatus

Elops hawaiensis
Sarotherodon melanotheron [l
Gerres spp.

Sardinella sp.

Fish species

Thryssa hamiltonii

Sillago sihama
Triacanthus biaculeatus
Ambassis gymnocephalus
Pemadasys kaakan
Escualosa thoracata

Monodactylus argenteus

Hyporhamphus limbatus L L 1 1 L | 1 J
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Average revenue (THB)

Figure 5 Average revenue from the sale of each fish species raised in natural pond.
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Growth Patterns of Marine Microalgae Cultivation under Laboratory Conditions
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Abstract

This study aimed to compare the growth patterns of marine microalgae six species, i.e., Chaetoceros
calcitrans (CQ), Thalassiosira weissflogii (Th), Chlorella spp. (Ch), Nannochloropsis oculate (Nan), Tetraselmis
suecica (Te), and Isochrysis galbana (Iso) cultured under laboratory conditions (Laboratory temperature
25+1°C, water salinity 28+1 psu, light intensity 3,000 lux, and with a 12:12 h light-dark cycle, respectively).
Each species was cultured with species-specific nutrients over 15 days. The results showed that CC Th and Iso
had doubling time of 3.15+0.82, 2.80+0.85, and 3.00+0.53 days, respectively. Te Nan and Ch used doubling
time of 4.33+£1.84, 5.05+1.11 and 6.32+2.03 days, respectively. Additionally, CC had an average specific growth
rate of 0.47+0.16 day_1 and an average doubling time of 1.63+0.52 days, which is higher than other marine
microalgae species with specific growth rate and doubling time in the range of 0.33+0.07 - 0.39+0.08 day’1 and
1.85+0.29 - 2.17+0.42 days, respectively. Therefore, this study is basic information that can be used to select
suitable species of marine microalgae for the laboratory.

Keywords: live feed cultivation, microalgae, growth performance
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o w

white) 1184 30-40 TR 71 3,000 Lux Graa-Unawas 12:12 43lus ennmalagnisiideinidnasnsyeziialiaes

nsAnwUszansarnnsiasyiulnvasunasnnauney

sEriensldsaneduaTtuUiinum s Livtessadunasineufislagld haemacytometer tfuse
hand counter neldndosganssaiyn 24 dalus 1unan 15 Ju Wlefnwnszegiind uiuegasnisa (exponential
phase) USinaanuvutuveasadasan sninmsaiydvlndine () wagszoznanfindiniuduasasi (0) ves

unasnneuiTuAaz e G9onsn1ssyduladniy (u) mlgainaunis 1
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(N No-In N,
tz_tl (1)

Where; N, and N, are the number of cells (N) at the start (t,) and end (t,), respectively, of the logarithmic
growth phase (¥an1 893 WazAE, 2567)

ihAeRsIMsasgAuladmng () Aldunmuinsseznansuussadiduansin (0) Fadussesianfiwas

ameldlunisuiawadeanduasawadiniiedutilue wazanunsasuialaainaunis 2

Where; In2 = 0.693 and specific growth rate (u) (van1 80573 warAuy, 2567)

nsRssideyanieata
Aaswitoyan1vaiiflagnsliaszianunususiu (ANOVA) uagil3euliigudiadeliionininuunnsees
Joyaluusazyan15nnaeenieds Duncan’s Multiple Range Test (DMRT) 7isgsiuadnsidoiu 95% lagdiasieyt wag

Uszanarasielsunsudnsagy IBM SPSS Statistics for Windows (Version 24.0; IBM Corp., Armonk, NY. USA)

NaNIINAADY

MsITiRenaineuitY Chaetoceros calcitrans (CQO), Thalassiosira weissflogii (Th), Chlorella spp.
(Ch), Nannochloropsis oculate (Nan), Tetraselmis suecica (Te) wag Isochrysis g¢albana (Iso) ﬁwﬁmmmiﬁ
Sumnzraremsazein enmedeuwanitiouiisumaniwesnsifuladusseznainsiiusuiuegasngad
svezaIMIdes 15 u namsinwnuii Sanuuanssegeiitoddalusravsnmmsiesyiivlnveunasineuiiy
wiazeda Ine CC Th waz Iso  faulanaususyezaInsifinsiuiued 1950157 (3.15+0.82, 2.80+0.85 uay
3.00+0.53 Yu sddiv) lewfieui Te (4.33+1.84 Fu) Nan (5.05+1.11 Ju) uag Ch (6.32+2.03 $u) (Figure 1)
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Isochrysis Tetraselmis

Y]
S

Exponential phase
(3.000.53%)

Exponential phase
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o
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Figure 1 Growth performance of marine microalgae Chaetoceros calcitrans (CC), Thalassiosira weissflogii (Th),
Chlorella spp. (Ch), Nannochloropsis oculate (Nan), Tetraselmis suecica (Te) and Isochrysis galbana (Iso)
cultured under laboratory-scale

o

LLwaqﬁmauﬁﬂuﬁﬂLﬁuLLm'as%ﬁmﬁgULLuumsm%zyLauimLLazUssﬁw%mwﬁmeﬁmﬁuasmﬁﬁaﬁwmy CC, Th way
iso fimmilanususzeznaniudwiuduasasi (D) M5adian Tae CC, Th wag Iso A1 D 1dvegil 3.15:0.82,
2.80+0.85 Wa 3.0040.53 Ju mud1du luvazil Te, Nan way Ch dle1 D §ininegil 4.33+1.84, 5055111 uag
6.32+2.03 Tu suaau (Figure 2) Tumudnsinisiasgivladuniy (u) wuan CC dan y Laﬁlaa&jﬁ 0.47+0.16 oYy @
gjmimwaqrﬁmuﬁwﬁm?iuﬂ it 1 Tuge 0.330.07 - 0.39+0.08 Aedu (Figure 2) nadwsFanaTWiTiud CC
UsrAnnmnisaiguivlafiafigaluaninzniamizidesdildlunisine (guugfives 25:10C At 28+1 psu

AIUEILES 3,000 lux Thada-Uauas 12:12 alug)

Specific growth rate (u) Doubling time
07 30
04 25
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T 04
& § 15
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Chaetocerc Thalassiosir Isochrysis Tetraselmis o Nonnochloropsis Chaetoceros  Thalassiosira Isochtysis Tetraselmis orella  Nannochloropsis
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Figure 2 Specific growth rate (day ") and Doubling time of marine microalgae Chaetoceros calcitrans (CC),
Thalassiosira weissflogii (Th), Chlorella spp. (Ch), Nannochloropsis oculate (Nan), Tetraselmis suecica (Te) and

Isochrysis galbana (Iso) cultured under laboratory-scale

ERRE T

dlewFeuifisufunuidedu 9 wu nsAnwives Chiu et al. (2015) finun Chlorella spp. §i8wsN13
WiAulad g (W) dndunassneuivedindu Wy Chaetoceros spp. waw Thalassiosira spp. %ﬂaﬁuaquwa
msAnwndad wenandl nsAnwwes Brown et al (1997) Sedlsiiuin Thalassiosira spp. HUszAnSaInng
Wiaivlafimuasmnzadlumsliduemsitindmiudn i fosou Fsaenndoiunanisinuil

INYULBUTIUIN msﬁﬂmﬁaﬁuawmiLﬁaﬂiﬁi’fmaﬁuﬁ:ﬁﬁﬂix%m%qua \WU Chaetoceros calcitrans,
Thalassiosira weissflogii wa¥ Isochrysis galbana WiowfinuszavsanlunisnanomsiTindmsudndin venanids
WhudiinnuddyreinsuiuanznmsmvideaiioiiuUsyaniamlunsasyivinvewnasneufiviiby &
A9nAABINUNITANITDY Muller-Feuga (2000) ﬁwu*jwLLwaaﬁmauﬁmﬁwLﬁMmMW5aU%’UU§aﬂ33§w%ﬂ'lwmiw%zylﬁuim
1511@&Jmim‘u@uam’;xLnmé’aﬂﬁmmzauﬁamaﬁuaﬁu 9 Tudwdsau nswasaaulat1ves Tetraselmis suecica,
Nannochloropsis oculate uag Chlorella spp. melusiesufiinsidudedefidesiansun maasguduladorayinl
mMsudnensiiTislifiemelurinaiiidens Saianudulufiizdemfamuumaiefiudnsnisadydvlaves
aeugnanil widuisnsfensusulsanngnsmzndss wu mafiuarnduteuas vien1suiussdusineims

TutiAdud nuuanmanilslunisaiiiunis (Borowitzka, 1999; Richmond, 2004) dnvian1sidwaluladyinin 1wy n1s
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Andonateiugninisesgivlagg wienistdmaianisinisideuuiugisnssuiiieusuugsaeiug Aldudn

]

o w

wuInaifiuszaensamasunisiindneninnismizides (Chen et al, 2011) sgnslsfinnu ddedriauisusenisniaas

#915041 fegragu MsfnwilvinluanisiesujuRinsteenaliasiouanmwindeuasddunsimiesiaedufmndyd

MIDNINIBLALALUUUSHININ (mass culture) MeupnyiaalUanTs faun1sfinyilusuianmIsiiatsuinisiaaey

meldanmwndoufivainvaisiniu wenantl nslasizimaasegamanstunsldasiugunasinouininifusig
v & a a a = v 2 = v o ° L o s3 v &

7 fadudefimsiinsanieliiuinnuduatiunisiluldlugeamnssunsmnzsitesdaiilagianenisldilueims

indmivenuagndniunvieilansugia

dyuna

msAnwivliiuiinnuunnscesditeddylulssans amnsesyiulnvesunasineufiniifiueie
#19 "‘]Iﬂﬂ Chaetoceros calcitrans, Thalassiosira weissflogii W% Isochrysis ealbana fiuszansaniinlusiu
szeza iy azsamseigivladumne: fenmsmilfidudeyalumsidenaneiudiimnzaulunisnan
mmaﬁ%ﬁmﬁm%’uwmaqﬂé’m’iﬁﬁaéau pg13lsAnu MswaSaivladives Tetraselmis suecica, Nannochloropsis
oculate uag Chlorella spp. Wudedrindidesiansmn lnsfuumisnsuiuusassanammaasyioln wu n1s
Usuussanmemamiziissaznsldinaluladfin ety ssansanlunisaiagiivls nsdnuidduduge
mudRresmsUSuansnsnzdssdimnyauniedfiudsyansamlunsiesagdula ssunasimeufivdnfly

PREAMNIIUNTIILREsdR s LY

LONA1381989

Yaen A3, 3997 Auduria warEu 9InI3RN. 2567, HavessEErAIMSUdHDMIWABUL IR T AT
Isochrysis aff. galbana (T-1s0). Tu N3UsEYUMAINING adedl 62 umAnedenunsenans, NFANN. Y
164-170.

Yoo wamuuy, d1598 guasgnd, Aewiesd qauda uazuunniuf suiu. 2562, nseyuIagnyin (Portunus
pelagicus Linnaeus, 1758) Freunadrneudnifiady Chaetoceros gracilis waz Nannochloropsis sp. u
Snsndrufiunnenaiiu. Lnansivinig 2554, nsuUseas.
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Qnﬂmﬁa (Oreochromis niloticus (Linnaeus, 1758))
Effect of Dietary Mangostin from Mangosteen Peel Extract on Growth of

Juvenile Nile tilapia (Oreochromis niloticus (Linnaeus, 1758))
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170-methyltestosterone, aWnsdsaguiasuuudinafuniieniinananluiiinazaredanmiuansaiu 2 i
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syvassamsasuuslnafunadluivhazarsifunzninaiadulashazarslnsidulnanea szau 10 ndu il

nsasiulaiindugeninganaassnuateg1elitud1Ayn1eaia (p<0.05) uilidnnuuanamisadiiuyganeaes

91M3la3uTesluu170-methyltestosterone (p>0.05) dwmsudnsissenmevesgnuariaiuunnd1seg1eidud Ay

AR (p<0.05) Ineganaastomisiasugeslunaliaaanviiiy 90.50£2.52 % F99a9NYANARDIAIUAN WAZYA

U

Neapaasukalnafunanlusyiazatstitulendnanady 1% Jawinfu 86.87+8.00 wag 85.00+4.08 AUAIRU WA

Fetlasldansatnuuslnadunanlusniviazareinfuusndnadadusesu 10 n$u w@suluemns 1 Alandy

AdAey: Yanda wuslnadu difunsndmadmdu  Tnsidulnanoa
Abstract

This research studied the effects of dietary mangostin extract from mangosteen peel to commercial
powder feed on growth of juvenile Nile tilapia during nursery a 30-day. The experiment was conducted in a
recirculating water system using a completely randomized design with 8 treatment groups, each with 3
replicates and 200 fry per replicate. The treatments included a control with powder feed, a group with feed
supplemented with 170-methyltestosterone, and groups with feed supplemented with mangostin extract
mixed in two different bio-based solvents, virgin coconut oil and propylene glycol, at three levels: 10, 30, and
50 grams per kilogram. The fry were fed five times a day. The results showed that the weight and length of
the fry fed with the mangostin-supplemented feed mixed with virgin coconut oil and propylene glycol at the
10 gram level were significantly higher than the control group (p<0.05), but not significantly different from the

hormone-supplemented group (p>0.05). The survival rates showed significant differences (p<0.05), with the
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hormone-supplemented group having the highest survival rate at 90.50+2.52%, followed by the control group
and the 10 gram virgin coconut oil mangostin at 86.87+8.00% and 85.00+4.08% respectively. The optimal
supplementation level was 10 grams of mangostin extract mixed with virgin coconut oil per kilogram of feed.

Keywords: Nile tilapia, mangostin, virgin coconut oil, propylene glycol
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aunsnluazisnis

nswseuldondann Insunldenuievwisuailunaiulusamgivesfifinig wisunalnaniuisves
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Suansannandendeneddifneninlunisdauaiunissyivlnvesvan @enndesiun1sfinyived Yostawonkul

o

[
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yanpaesaiuusdlnafunUFenieaiutuinnigevasesniuauuazgavnaeIaaonasuasluu(Figure 1) Tay
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Tablel Weight and length of juvenile tilapia at 15 days (WG1, TL1) and 30 days (WG2, TL2)

326

weight Mangostin extract from peel in VCO solvent. Mangostin extract from peel in PG solvent
(WG, g.) Control Testosterone
Length(TL,  experiment  supplements pvcol pvco3 pvco5 ppsl ppg3 ppg5
cm.)
WG1(g.) 0.074+0.03 0.090+0.04 0.090+0.02 0.074+0.06 0.064+0.04 0.076+0.02 0.076+0.03 0.076+0.04
TL1(cm.) 1.0730.27 1.28+0.35 1.26+0.19 1.14+0.29 1.06+0.25 1.18+0.20 1.10+0.20 1.00+0.07
WG2g)  0.10+0.07°  0.14%0.06°  022+0.10°  0.17+0.11"°  0.12+0.03° 015005  0.19:0.11°  0.15+0.04""
TL2lem)  127+041°  1.67:035"°  210:0.74°  196+065°  132+¢0.43°  158+0.44™°  202+090°  194046™

different letters on the average in a row have a statistically significant difference(p<0.05)

Table 2 Survival rate of juvenile tilapia was evaluated in an experimental nursery with a circulating water

system.

Survival Control Testosterone Mangostin extract from peel in VCO solvent. Mangostin extract from peel in PG solvent
rate experiment  supplements pvcol pvco3 pvcob ppsl ppg3 ppg5
(%) 86.87:800°  90.50:2.52°  85.00+4.08"°  8250:2.88"°  7687:554°  83.75:250"  83.12+7.18"°  79.37+591°

different letters on the average in a row have a statistically significant difference(p<0.05)

20

TL1S

veco

20

vco

Figure 1 Effect of supplementing mangostin extract from mangosteen peel in powdered feed for juvenile

tilapia had a significant influence on the relationship between weight and length of juvenile tilapia.
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Figure 2 Distribution of weight and length data of juvenile tilapia was analyzed during the 15-day and 30-day

experimental periods to assess growth patterns and developmental consistency.
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Biofertilizer from Sea Bass Scales for Green Caviar (Caulerpa lentillifera) Cultivation
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Abstract

The objective of this study is to analyze the quality of biofertilizer from White Sea Bass scales and
compare concentration ratios of biofertilizer from White Sea Bass scales that are suitable for culturing Green
Caviar seaweed (Caulerpa lentillifera) by mixing scales with molasses sugar and inoculum microbial from The
Land Development Department for 49 days. Then analyzing total ammonia value, nitrate value,
orthophosphate value, organic substance and temperature of biofertilizer found that they were at 7.96+0.1
me-N/L, 1,014.7+17.4 mg-N/L, 66.76+4.8 mg-P/L, 6.42+0.1 %, pH 3.73+0.01 and 30.4+0.67 °C, respectively.
After that, the biofertilizers were used to culture Green Caviar seaweed in 3 different concentration ratios at
1:100, 1:500, and 1:1,000 respectively. The controls were seawater (30 ppt) and seawater with Guillard
medium formula. The experiment results showed that the seaweed cultured by white sea bass scales
bio-fermented at a 1:500 ratio had the highest fresh weight and average daily growth on the 6" day of the
experiment at 172.9+£1.7 grams and 13.80+0.28 g/day, respectively which had the highest significant difference
from others (P<0.05) followed by seaweed cultured by 1:1,000 concentration ratio biofertilizer and the control
group with Guillard medium added had average daily growth rates at 10.42+1.48 and 10.27+0.93 g/day,
respectively. Moreover, seaweed cultured by seawater and 1:100 ratio bio-fermented had the lowest average
daily growth rate at 6.82+0.67 and 5.34+0.64 g¢/day, respectively, with the lowest significant difference from
others (P<0.05). In addition, total ammonia and orthophosphate values in 1:100 ratio experiment group had
the highest value in the range of 0.069+0.01 - 0.879+0.12 mg-N/L and 5.10+0.48 - 12.96+0.1 mg-P/L,
respectively which had the highest significantly difference from others (P<0.05) followed by 1:500 ratio,
1:1,000 ratio, Guillard medium formula added and seawater group which had orthophosphate values at
1.14+0.06 - 3.88+0.26, 0.72+.06 - 1.30+0.02, 0.16+0.16 - 0.93+0.04 and 0.03+0.01 - 0.07+0.01 me-P/L,
respectively. The control group and other experiment groups had low total ammonia values in the range of
0.003+0.00 - 0.288+0.08 mg-N/L which had no significant difference (P>0.05). When analyzing nitrate values
revealed that there were high values in the Guillard medium formula group and 1:100 ratio group which were
in the range of 6.43+1.19 - 14.75+1.24 and 4.76+0.39 - 12.50+1.48 mg-N/L, respectively. The other control and
experiment groups had low nitrate values in the range of 0.80+0.02 - 5.82+0.62 mg-N/L.

Keywords: Bio-fermented water, Sea bass scale, Sea grapes
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Table 1 mLaaﬂﬂmmwuwuﬂmmwmmﬂamﬂmﬂz‘wwn

ALadenunInImdn (x+SD)

W weulule lumse paslonaan duvisuing pH QN
(mg-N/L) (mg-N/L) (mg-P/L) (%) O

0 483:0.1°  1,1421:700°  56.06+0.1°  4.00+0.1°  6.19+0.02°  27.9+0.00

7 541404 1,246.8+68.2°  70.64+4.4° 6.04+0.3°  4.68+0.01°  28.1+0.06"

14 582406  1076.6+589" 4836433 6.88+0.8°  4.10+0.01°  27.8+0.25"

21 598:0.8™  1,168.4+709"°  44.33+0.37 6.09+1.0°  3.96+0.02°  27.9+0.00°

28 6.48+0.5° 1,136.3+95.0°  39.06+0.5' 566+6.0°  3.89+0.02°  28.0+0.10°

35 7.31+0.4° 1,025.3+26.4° 59.19+3.0" 5.87+0.9° 3.84+0.02° 28.0+0.06
42 7.94+0.1° 1,031.5+18.0° 61.90+4.0" 5.90+0.1° 3.74+0.01° 27.3+0.64°
49 7.96+0.1° 1,014.7+17.4° 66.76+4.8" 6.42+0.1° 3.73+0.01° 30.4+0.67
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Abstract

The application of immunostimulants can effectively prevent the mortality rates in shrimp caused
bacterial infections. The present study evaluates the efficacy of dietary immunostimulants to enhance Vibrio
parahaemolyticus resistance of post larva Litopeneaus vannamei. The experiment was divided into four groups;
1) diets were incorporated with 0.85%NaCl (Control), 2) diets were incorporated with lipopolysaccharide (LPS) of
Escherichia coli, 3) diets were incorporated with yeast cells Pichia sp., and 4) diets were incorporated with
Hematococuus pluvialis. Following the feeding trial at 14 and 28 days of culture, the experimental shrimp were

challenged with pathogenic V. parahaemolyticus through immersion and percent of cumulative mortality were

d t
The 3" National and 1" International Conference on Agricultural Innovation and Natural Resources



338
measured. Results showed, the highest cumulative mortality in shrimp after bacterial infection in the control
group, Pichia sp., LPS and H. pluvialis dietary treatments, respectively. These results suggest that dietary
supplementation of H. pluvialis can be used to enhance the resistance of post larva P. vannamei against
pathogenic V. parahaemolyticus infection.

Keywords: Pacific white shrimp, immunostimulant, mortality rate
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Figure 1. Experimental designed to examine V. parahaemolyticus resistance of Post larva Litopeneaus vannamai
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Figure 2. Percent cumulative mortality of Litoenaeus vannamei under the V. parahaemolyticus (VP ppnp) €xposure at 14 days of
culture. Group 1 represents shrimp fed with commercial feed pellets, Group 2 represents shrimp fed with LPS-coated feed pellets,
Group 3 represents shrimp fed with yeast cells coated feed pellets, and Group 4 represents shrimp fed with seaweed-coated feed
pellets.
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Figure 3. Percent cumulative mortality of Litoenaeus vannamei under the V. parahaemolyticus (VP apnp) €xposure at 28 days of
culture. Group 1 represents shrimp fed with commercial feed pellets, Group 2 represents shrimp fed with LPS-coated feed pellets,
Group 3 represents shrimp fed with yeast cells coated feed pellets, and Group 4 represents shrimp fed with seaweed-coated feed

pellets.
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