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Abstract
The objective of this research was to apply the titanium dioxide (TiO,) for treating the effluent
from freshwater aquarium. The various layers coating and different periods of treatment were studied.
The experiment was consisted of 16 treatments with 3 replications. The titanium dioxide was coated
on glass balls with 4 different coated layers; uncoated, single-, double-, and triple- coated layers.

There were 4 periods of treatment; 3, 6, 9, and 12 hours. Water quality such as color, odor, total

dissolved solids (TDS), temperature, pH, DO, alkalinity, and BOD were recorded. The results
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showed that most parameters were significantly different (p<0.01) except the alkalinity. The results
showed that number of coated layer and period of treatment affected on water quality. It was found
that more layers spent less time for the effective treatment; single coated layer took 12 hours, double
coated layer took 9 hours, and triple coated layer took 3 hours. However, triple coated layer with 12-
hour treatment was the best. In conclusion, TiO,can be utilized for treating the effluent from freshwater
aquarium.

Keywords: titanium dioxide, effluent treatment, freshwater aquarium
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0 ' ! o aa = a & <
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4.2 prunmrimaad B
4.2.1 Ararndungs wusng (pH) Imm‘l%m?l‘mpH meter
4.2.2 Bunnueendiauiiazaneii (DO) Tpel%1AaaaD0 meter
4.2.3 thunnuenluflefiazaneluin (TAN) Tl Test Kit
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4.2.5 A1 BOD A28 A2835 APHA et al. (1998)

eansidematulagnistszne U9 14 atiufl 2 nangiax - fuaAN 2563




5. N15ALATITATDNA

u
1

al

PdananUuAINIIN LAALAT1Z AN L3991 (ANOVA) WAzt 3 uiis AN wAnsA1918a

al q

foyaring 7 seudnaFaNWs §9ed8 Duncan's Multiple Range Test (DMRT) Taal4itlsunsudigagy
NGRE
NAN5IAE

v L4 v ¥
nanisAnEnisUszandldlnmilanlaeanlad (Tio,) lunisindaunfisaingiaealantinan

(2
Y o A

anune st

1. Qmﬂ’]WﬁﬁVI’Nﬂ’]ﬂﬂ’]W

k4 1
o a

¥
AINNITANHIAUNTNEINWNNILNINTBUNNINAREY AUINANBHULAINABINAZNAY NAWATY
1 k2 24 ¥ v

a1 A1 TDS Wi 1,235.69 ppm uar anumgiii 28.02 °C ieintnfivaingiassilantinannaaes
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inatndag Tio, MARauLugNLiaauINdusneiu 3 szau anlunimagausaii 4 499lug UV-
Vis W91 A1 Treatment 1-4 laiARaw TiO, uay Treatment 5 uaz 9 AAARY TiO, 1 41 uay 2 41 7
a1 3dalue lnisasundasainiafianeunianimaaes €91 Treatment 8w 7 AU1HN19
wWanuuilas Aa dnladnznau lWaauNAWW WU9N Treatment 1-4 ldpdau TiO,Uaz Treatment 5, 9
waz 13 MAdeL TiO, 1, 2 uay 3 4 AuA1AL Naad 3 dalus lufinnslaeunlasantinfsnawiinig
NARDY 49U Treatment 81 7| nAUINANLAsUuLAe An nAuAata ety (Table 1)

&2up1 TDS (Total Dissolved Solids) aMnn1snaaagiAdaL TiO, YNIEAL LATYNIEUZIIaINT

'
o o a

naaasdANuuanstsa i laild Tio, TnadinauuansisaenadiludAtytian1eadia (p<0.01) nanaAa
nMsweaaU Tio, ANuauduinfuszazina NIniwin 1Al TDS anat waz nnswAdau Tio, Auaudiuin
& = & o qo Py " . o LA

TuszezainInauinliidn TDS anas guamniunainnimasadiadat TioMnszAuuas linaauvn

s28Z1ANNINARRIH AN LANAN AUl T dAtyBeannealia (p<0.01) nanaAe Waszazinanig

NAaaININIWN g mnRtngeiuawllfon (Table 1)
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Table 1 Analysis of physical water quality of effluent from freshwater aquarium treating with TiO,

Treatment Color Odor TDS (ppm) Temp (°C)
1 Yellow with sediment + 1,205.67+6.43' 28.24+0.89°
2 Yellow with sediment + 1,175.19+3.38° 30.15+0.17%°
3 Yellow with sediment + 1,134.00+33.05™ 31.23+0.71°
4 Yellow with sediment + 1,083.33+59.77°% 31.50£0.50"
5 Yellow with sediment + 1,057.00+84.34"° 28.37+0.64%°
6 clear with sediment + 1,041.67+75.69° 30.38+0.53°
7 clear with sediment - 1,005.33+16.26™ 31.57+0.41°
8 clear with sediment - 986.00+17.01°° 31.13+2.02°
9 Yellow with sediment + 1,029.67+86.49° 28.52+0.81%
10 clear with sediment - 987.52+31.68°™ 30.19+0.32
11 clear with sediment - 969.68+22.74%° 30.88+0.78"
12 clear with sediment - 955.61426.38% 31.90+0.10°
13 clear with sediment + 983.89+22.51°° 28.78+0.70°"
14 clear with sediment - 949.44+31.00%° 30.72+0.25%
15 clear with sediment - 915.33+25.70° 31.700.61°
16 clear with sediment - 896.68+27.93" 31.73+1.55°
F-test - - - >
SEM - - 0.29 0.21
% C.V. - - 8.70 4.23

Note: Mean+SD with the same letter in the same column are not significantly different (p<0.01) Analysis with DMRT, SEM is

Standard Error of measurement, CV is Coefficient of variation

2. AMNIWUINIUAN

AINNNIANHIAIUNINUIM WAL WTBUNNINAASY pH WL 7.83 snnueandiauazaiein

(DO) Windu 1.15 Raanin/ans BunauanTuiafazanesin (TAN) WNAU 0.41 RaansN/ans APA-

A lallR (ALK) winiu 68.00 NadnFu/ams way AMBOD (biochemical oxygen demand) Winiu 462.38

Laans:

o

BN 3 92A1

o

W/AA9 et nisangiaalatinannaaestindannae Tio, NiAReUUBgnLAsa WG

wanlunmagaus1eiy 4 4991wl UV-Vis wudaan pH HAansuanseine e

U dAtyBaneadia (p<0.01) na19Ae NIFLARAL TiO, NNIeAU NN 1HiA1 pH 189UIANAS 992821941

o
(%

UIUAY pH 22911

[

36189 f19a1nnglaiiAdey Tio, 1xaz9an luN13NAABIUILAY pH H9g9T1

Usznieandiauaza1atn (DO) ANNNIINARBILAADY TiO, NNTEAL WASYNITZLIAINITNARDI

o o

AuLAnF19a N ldld Tio, TnadaanuunnsnsatinsddadAytianeans (p<0.01) nanqAa N3
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WaaL Tio, Audutumniuszazna nInIuin Al DO g9lu uaz NMsLAAeL TiO, AMuIUduNINTY
srazinaININTWIN LAY DO 493w daunisliindeu Tio, luidsnarinliinmnininlasuulas uas

o o

BunnuenTuilaNazanain (TAN) wazAn BOD daanuumAnaAeiuasailiad Ay Ean1eada (p<0.01)

Janwauznasuwilagduiieaafuen DO @oumsamlaiin (ALK) HAfnuuansneiuatialul

AANAVATYN AT (p>0.05) (Table2)

Table 2 Analysis of chemical water quality of effluent from freshwater aquarium treating with TiO,

Treatment pH DO (mg/L) TAN (mg/L) AKL (mg/L) BOD (mg/L)
1 7.93+0.10" 1.21+0.19° 0.39+0.03%" 68.38+1.52 454.04+3.68°
2 7.98+0.05" 1.04+0.06° 0.42+0.07%" 68.67+0.58 444.32+3.06°
3 8.17+0.14" 1.0320.05° 0.36+0.06%" 68.37+0.47 443.67+3.47°
4 8.39+0.22' 1.16+0.30° 0.47+0.06" 68.34+0.57 436.34+5.03°
5 7.76+0.15" 2.12+0.12' 0.33+0.05" 68.64+0.54 393.67+8.15'
6 7.04+0.12% 3.02+0.10° 0.14+0.05°* 68.36+0.60 373.67+14.58%
7 6.93+0.13°* 3.91+0.13° 0.10+0.01% 68.31+0.62 368.00+12.77%
8 6.68+0.17a™* 4.47+0.11° 0.03+0.03* 68.35+0.56 346.61+17.79%
9 7.42+0.11° 2.35+0.15' 0.25+0.05% 68.63+0.55 383.63+13.65"
10 6.59+0.34°° 4.30+0.35% 0.13+0.09° 68.30+0.52 361.30+5.46%
11 6.53+0.192™ 4.47+0.15° 0.07+0.03* 68.33+0.58 329.76+18.25"
12 6.35+0.05% 4.97+0.06° 0.02+0.04* 68.67+0.57 312.33+13.32%
13 7.14+0.34% 3.07+0.11° 0.20+0.01% 68.34+0.53 366.97+9.63™
14 6.75+0.31%°% 4.60+0.17% 0.07+0.03%° 68.20+0.26 333.99+13.76™
15 6.28+0.07* 4.98+0.08° 0.05+0.05™ 68.360.39 312.00+12.49%°
16 6.25+0.26° 6.04+0.51° 0.010.01° 68.37+0.55 300.37+10.07°
F_test *% *% * % ns *%
SEM 0.32 0.71 0.91 0.05 0.37
% C.V. 10.02 49.93 83.21 0.22 13.54

Note Mean+SD with the same letter in the same column are not significantly different (p<0.01) Analysis with DMRT, SEM is

Standard Error of measurement, CV is Coefficient of variation
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UNAnga
o Ao e A = = d % g
NddeRRdngUszasAiaAnwnisuanlsunsuazlsinunainlna e linaesaa niaesann
wnvaesszuulalastulfing ansununiamaasuuuguanaan (Completely Randomized Design; CRD) 5
41 tsznaudion 5 ganimeaes liun 1) il (@aasuaw) 2) il 75%+1inislalasllning 25% 3)
flenadl 50%+unelalasluing 50% 4) fendl 25%+unidlatasiling 75% 5) uniilalnsluiing

100% Wuszaziaan 7 Ju 1ledugan1amaaes wudn paaaatastyiuinligenanludui 5 lnagn

q

AILIANTANUIUTAREINAAWINTL 22.65+0.04x10° [radsaNanans wansAiuat Wl AN 9aiia

'
o =

(p <0.05) AUGAIN 2, 3, 4 WAL 5 TnafienuauIadiaaeingy 21.9940.04 x10°, 19.87£0.04 x10°,
16.35£0.05 x10° uae 15.2140.03 x10° IARAANARANT MNAIAL a1niutiAsetsaan lideslsuns
Lmﬂﬂ‘iﬂm\iﬁﬁ ‘W‘udﬂNm@mmimmmeia‘fﬁmaﬁﬂﬂLLmﬁiNﬁummaﬁ (p >0.05) A1NN1INAADN
sananataaglidnanansaldiiieannisgniie latasTdfndinsninnzeaaesaaniite 1lunsidasls
uaaialsviunainly

AdnAty  Wivannisdgnivalalastliing, wnziaasaasisaan, Tsuas, launeinlng

Abstract

The aim of this research was to study the production of Water flea (Moina macrocopa) and
Thai fairy shrimp (Branchinella thailandensis) by using Chlorella sp. cultivated from hydroponics
wastewater. The experimental design was Completely Randomized Design (CRD) with 5
replications. The experimental design used in this study was 5 treatments. These five treatments
were chemical fertilizer (control; C100:H0), 75% chemical fertilizer+25% hydroponics wastewater
(C75:H25), 50% chemical fertilizer+50% Hydroponics wastewater ( C50:H50) , 25% chemical
fertilizer+75% hydroponics waste water (C25:H75) and 100% hydroponics waste water (C0:H100)
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for a period of 7 days. The result showed that Chlorella sp. peaked within 5 days, the highest cell
number was found in the control (C100:HO) as 22.65+0.04x10° cells/ml, the numbers were
significantly higher than C75:H25, C50:H50, C25:H75 and CO:H100 Chlorella sp. to be average of
21.99+0.04 x10°, 19.87+0.04 x10°, 16.35+0.05 x10° and 15.21+0.03 x10° cells/ml, respectively. Then
cultured Water flea and Thai fairy shrimp with Chlorella sp., biomass did not significantly different
(p>0.05). This experiment, it can be concluded that the utilization of wastewater hydroponic in
Chlorella sp. for Water flea and Thai fairy shrimp culture was possible.

Keywords: Waste water Hydroponic, Chlorella sp., Water flea, Thai fairy shrimp
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NIFINURUNITNAND

'JNLLNum:TVIM@NLLUU@:NM@J@ (Completely Randomized Design; CRD) 5 Sﬁyﬂ sznauding 5
gan1mmaes fasgllil

qmmi‘wm@mﬁ 1 {aad (gaauAN)

ganmaaasi 2 duindl 75%+infilalasTfind 25%

ganmaaasi 3 duindl 50%+infilalastfind 50%

gan1emeaedt 4 aiad 25%+1innlalastuliind 75%
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1. wiginiainmsdgninlalasiliind anlseBeutgnanlalnsiuiindansmatulatng
HAANT NUNANYNA TN UATAIITA %qﬂ@uﬂﬁﬂmﬁmﬁuiﬁm Salda uaznsunea Tnaldszun NFT
(Nutrient Film Technique) 8n1sldi]agns A B yndlait dgnivmiduscazinandszunm 2 haw
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4. ldlatinunaln Tna i AnsAanisae Khrueahong et al. (2016) AENE2LAADIIAAAINY
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4. v‘hmi@;uﬁq@m\n‘i’nﬁ@Lf‘ﬁmﬂ?mmm@me‘lwnfmgﬂfﬂmjnnhmm’%%mﬂm Wongrat
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Table 1 Fertilizer formulation for cultivation of Chlorella in laboratory

Chemical Hydroponics Concentrated Total (ml) C:H
Formula fertilizer (ml) waste water (ml)  Chlorella (ml)
1 125 0 125 250 C100:HO
2 112.5 375 125 250 C75:H25
3 75 75 125 250 C50:H50
4 37.5 1125 125 250 C25:H75
5 0 125 125 250 CO0:H100
NANITANE
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16.35+0.05 x10° WA 15.21+0.03 x10° ARANARARNT MNATAL (Table 2; Figure 1)

Table 2 The amount of Chlorella sp. cultured by wastewater hydroponic with chemical fertilizer

days Chlorella sp. (10°cells/ml)
C100:HO(control) ~ C75:H25 C50:H50 C25:H75 CO0:H100
0 4.46+0.05° 4.48+0.04° 4.47+0.05° 4.46+0.06° 4.48+0.05°
1 5.84+0.05° 5.57+0.08°  4.98+0.05° 4.95+0.04° 4.75+0.04°
2 8.20+0.03° 7.85+0.03°  7.67+0.02° 6.48+0.04° 6.22+0.05°
3 10.72+0.05° 10.63+0.04°  10.25+0.06° 10.54+0.04° 9.730.04°
4 18.99+0.07° 18.15+0.04°  16.31+0.04°  13.78+0.07°  13.77+0.04°
5 22.65+0.04° 21.99+0.04°  19.87+0.04°  16.35+0.05°  15.21+0.03°
6 14.95+0.05° 14.67+0.03°  14.15+0.02°  13.74+0.03°  13.26+0.02°
7 13.88+0.07° 12.98+0.05°  13.20+0.05°  12.31+0.04°  13.25+0.05"

Note: Different letters in the same row show significantly different (P<0.05)

10° cell/ml
e CONTMO| el C73:H2D  csifoe COOIHI0 e C25:HTD  anffpen CO:H100

25.00
20.00
15.00

10.00

Number of cell

5.00

0.00

days

Figure 1 Growth curve of Chlorella sp. in different fertilizer formula

nandReslsunmLdn gansuaNilddenietaien Huaudnuniian Wity 0.52£0.07 n¥u
fiaans sevawNAe gast 2 Aldinilond 75 Wesdudsaniutinnailelalaslufing 25 wefidus 1
HANAAIWAWINAL 0.4740.05 nFNsieaAnT zﬁ'quﬂﬂ@mﬁ' 3 uaz 4 Wnananwiniume 0.45 nfuseans
uazgasi 5 ﬁi%ﬂﬂmﬂmfﬁﬁy\iﬂﬂiﬂmiﬂﬁnﬁﬂﬂwLﬁﬂﬂﬁmmamﬁ@ﬂﬁ'qmwiﬁrT’u 0.44+0.05 NfuFOANT
wAiiledinszineada wugn bl ANuanseiun1satifesilausargn s (p >0.05; Table 3 and

Figure 2)

'
IS LA
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{lelalnsTuBndatnaman Winananlsuiunediwiniy 0.94+0.13 niuseans 1iawail 50 wWefidus

4
a4

soufusnsilelalnslUfing 50 wWafidus 1iuananlsninuieni 0.87+0.08 nsusaans ldilawai 75

Kl Kl

v v
o o a

wWefiduddannuunnedlelalnslang 25 wadiiud linananiioangalsinurainwinby 0.86+0.05

nfuFaamg (Table 3 and Figure 2)

a

ADANINTNTBIN91AEN lTUAIHAN pH 7.79-8.23 goungi 30.0-32.7 B4ANIALTHA BaNTLALT

Q

£
o a a o '

LAUUN 4.1-5.7 HAANTHARARNT AN WANS 125-152 HARNTNABARNT AYINNTZANG 220-285

>

o '

Jaanfusaans wanluialulnsausan 1.08-2.57 Jaansusaans uazlulni 1.25-2.32 Raansusa
an3 daulsinuadiniAn pH 7.83-7.92 gounnd 28.5-30.4 avAmaLTea aanTLauiiavaenn 4.5-5.4
FaANFUADANT ANITIUAG 75-102 RAANTNADANT ANNNNTZANG 80-94 RaAnFupaans wanTuiile

TuIn91a 199N 0.93-1.14 Haaniuseans waxlulnayl 0.045-0.052 NaANSHADANT

Table 3 Biomass of Water flea and Thai fairy shrimp cultured by Chlorella sp. in different fertilizer

formulas
Biomass (g/L) dry basis
treatment
Water flea Thai fairy shrimp
100:0 (control) 0.52+0.07° 1.03+0.11°
75:25 0.47+0.05° 0.94+0.13°
50:50 0.45+0.06° 0.87+0.08°
25:75 0.450.07° 0.860.05°
0:100 0.44+0.05° 0.97+0.12°

Note: Different letters in the same column show significantly different (p <0.05)

Biomass (g/L)

1.5 [QWaterflea | Thaifairy shrimp

_(:)

o

Figure 2 Biomass of Water flea and Thai fairy shrimp cultured by Chlorella sp. in different fertilizer

formulas
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Abstract

Helminthes in Striped Tiger Nandid (Pristolepis fasciata Bleeker,1851) were investigated
in Nong Yat reservoir, muang district, Nakhon Phanom province between August to November
2017.The objective of this study was to determine the prevalence and intensity of helminthic
infection in Striped Tiger Nandid. Fifty of fish were randomly collected in this study. Total eight
species of helminths were found. One species monogenean; Gyrodactylus sp., two stages of
trematodes as metacercarial stage and adult of Allocreadium sp.; one species of cestode, Senga
sp.; one species of nematode, Camallanus sp.; three species of acanthocephalan as larval stage
(cystacanth) and adult Polymorphus sp. and Pallisentis sp. The total prevalence infection was 46 %.
The highest prevalence found the cystacanth 14%. The lowest prevalence found metacercaria 2%
as same as acanthocephalan, Polymorphus sp. and Pallisentis sp.; one species of cestode, Senga
sp. and one species of nematode, Camallanus sp. The intensity of helminths was found highest in
Allocreadium sp., adult stage (17.60 per fish), and metacercaria had the lowest as same as
Camallanus sp. and Pallisentis sp. were 1.00 per fish. Based on this study, information gained
about the spread of helminths should be careful in consumption and find ways to prevent the
zoonotic diseases.
Keyword: Helminths, Striped Tiger Nandid (Pristolepis fasciata), Nong Yat Reservoir, Nakhon

Phanom Province
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LUUATIA
o =] o o 1 o a o o v 09/ al
2.4 ynnsAnaneuznalusatielan Iasdissuuniuauennis wala du daw e geins
1 c’l A allal Y v o o 1 d’j =® L % &0 o 0‘
wiluininge A Ndindy 0.85% fnadtaznielumaildd@nmgnielsindesqanssmiindsuenani
= o o v o = o o co o o4 = =2 a
wazvnwuvizagsdesiiunuaunend Wil @nwnfosndesqanssminidsenags inadnunieania
WATTLANUIBILAUNENETINY TuiindeyastineaziBun
2.5 thdiayanlfannnisdnsaliaiuanian % manudn (% prevalence) uaz A1AIINNUINLY
(intensity) 189NITAANUAUNENT
2.6 Unuaunen BN laninnsAnEfandesaanssadiuuliuas Inatiiuniinisdesiag
0.85% NaCl uaz%1n179 fixed fiagl formalin 4% wAazNINIF&eA28Uaza nLarianfand
Haematoxylin uaz&1seangaatin antuinluunudin grading alcohol Wialasnaan inliladan butyl
waz xylol ansiinnnsaalas ndualasnnes udaunluannuwazaranwlBuFaudeuwaziuls
Lﬂumﬁ/ﬂjﬁuﬁiﬂiﬂ (Pachanawan et al., 2011)
3. matiudaya
3.1 AgaanuiuazinnusqaivegduALdaet1 lug A LENTUeNnY A
3.2 f190aaiinreanueunent ulaunedramtisuisedtnznauenuaznialuy ateazigen
3.3 Instiufindeyazesrueunens udatfetauaunesuIdesinnniesqansseil
MAsENegs Ivensaagausianesanimniualasning dhagd uazningil eAnetemaaziaan
4. MsAsIzutaya
4.1 F8AwIMN Wefifus Prevalence

% Prevalence = A1UILLAMATIANLNUAUNNDTRATATRANTN % 100

AU ANTINNAN AT
4.2 FBAUIUNIAN Intensity (Fa/6)

, . - =~ I v
Intensity =  [anUINNUARNENEERA ITiianienwu lud avnediamee s

ANUIULATINUAN B AN UBUNENDTRA IATRANTIS
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NAN15338
1. HANNSANEINITUNSNTZANLVDINUDUNEN S LR MNBT 1L K e 8L
AINNITANEINTAANUDUNEND u??mma'wtﬁmfwu@m&mﬁ ANLANUASYIR anailies
Samfaunrnun szt 2560 Wuszazinan 4 ieu fausirauRawiay - WaARNEY WA, 2560 A1
Lasna BTN AT 50 F2 ATIAMLELNETBANNET N ANELENUALANETL WUTURLNEN
Famua 8 111A S1uu 119 fa LA ML eF 1B aUTiTingR AE anueunen? (nfected) S1uau 23 f
AndluAn %prevalence WINTL 46 % (23/50) MFIANLINUAUNENE 8 1him 1Eun wenslasla (monogenea)
19580 1Hun Gyrodactylus sp. wenslu'ldl (digenea) 2 1im 1A szazRnsa metacercaria WazIzaIZAa
VN8 Allocreadium sp. WenBFaRa (cestode) 1 18ia lHWA Senga sp. WanBFanaN (nematode) 1 1%
Run Camallanus sp. W3RN (acanthocephala) 3 19m MAWA svesfaaas cystacanth, 3269
WAn3Y Polymorphus sp. wae Pallisentis sp.  (Figure 1-8)

ANNNNIATIRANITNTAAULEUNENS WUAT % prevalence 494 AB WENFUIMUIN Fagauszey
cystacanth el AN 14.00 % (7/50) @9UA" % prevalence f;llﬁzgm Aa wenslulidsvey metacercaria
We1BAIRA Senga sp. WENSFAANAN Camallanus sp. WATWE1THANUN LR seeefafnde
Polymorphus sp. Wa ¥ Pallisentis sp. Gafl Ay 2.00 % (1/50) &AMFUAN intensity 494 AUD
yueUnE ANl nART Ae wend U svardfusy 10in Allocreadium sp. BHlANWNAL 17.60

, < o Vo e & a o LA Yy oA .
ABaUAIMLGFY A9UAN intensity ﬁni‘lﬁ AR ‘Wﬁmﬁlﬂim‘igﬁl:ﬁ metacercaria Nﬁ’]ﬂquﬁquLuuu@ﬂ‘V]@am N

wWinfuiu Camallanus sp. wae Pallisentis sp. TIRAWANTL 1.00 siatlanilesa (Table 1)

Table 1 Prevalence and intensity of helminths parasites in Striped Tiger Nandid (Pristolepis fasciata

Bleeker,1851) examined from August to November 2017

Parasite Infected sites Total No.  Number of Total of No. Prevalence Intensity
groups/species of hosts hosts parasites (%) (per host)
collected infected collected

1.Trematoda

1.1 monogenea

Gyrodactylus sp. gl 50 6 NA 12 NA
1.2 digenea
metacercaria intestine wall 50 1 1 2 1.00
Allocreadium sp. intestine 50 5 88 10 17.67
2. Cestoda
Senga sp. liver 50 1 2 2 2.00

NA = none accounts

o
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Table 1 Prevalence and intensity of helminths parasites in Striped Tiger Nandid (Pristolepis fasciata

Bleeker,1851) examined from August to November 2017 (Cont.)

Parasite Infected sites Total No.  Number of Total of No. Prevalence Intensity
groups/species of hosts hosts parasites (%) (per host)
collected infected collected
3. Nematoda
Camallanus sp. intestine 50 1 1 2 1.00

4. Acanthocephala

cystacanth intestinal wall 50 7 24 14 3.42
Polymorphus sp. intestine 50 1 2 2 2.00
Pallisentis sp. intestine 50 1 1 2 1.00

2. ANHUSURINUBUNENE bl a1 rNadIuga

2.1 Trematoda

head organ F

=y

i/// pharynsx \

- -

Figure 1. Monogenea; whole body fresh specimen (A) and draw (B) of Gyrodactylus sp.; scale bar =

0.01 mm.

o
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testes

intestine

vitellaria

excretory pore

A (B)
Figure 2. Digenea; whole body fresh specimen (A) and draw (B) of Allocreadium sp.; scale bar =

0.01 mm.

acetabulum

bladder

(8)

)
scale bar = 0.01 mm.
Figure 3. Digenea; whole body excyst of fresh specimen (A) and draw (B) of metacercaria;

2.2 Cestoda

scolex

(A) (8)

Figure 4. Whole body fresh specimen (A) and draw (B) of Senga sp.; scale bar = 0.01 mm.
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2.3 Nematoda

ridge

®
Figure 5. Anterior part of Camallanus sp., fresh specimen (A) and draw (B), posterior part of fresh
specimen (C) and draw (D) in male, and middle part of fresh specimen (E) and draw (F) in female;

scale bar = 0.01 mm.
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2.4 Acanthocephala

proboscis cavity:

lemnisgi

testes

cement glands

proboscis hook

proboscis

lemnisci

W ®)
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Figure 7. Whole body of fresh specimen (A) and draw (B) of Polymorphus sp.; scale bar = 0.01 mm.
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proboscis hook )3
“!\((‘,‘9\ 0y
R

lemnisci

uterine bell

uterus

vagina

Figure 8. Anterior part of Pallisentis sp. fresh specimen (A) and draw (B), posterior part in male (C)

and (D), female (E) and (F); scale bar = 0.01 mm.

agtluaziansninanisiag
anmsRnENsRAvLeuNEN Bl e et smEey luafamuTeuneFannefiasneTen
waznelss oy 8 19in S 11 119 6 wutlamuednawEeuiisinisiadenveumens (infected) AanuaU
23 6 AR AN %prevalence WALl 46 % (23/50) ATANLLaUNENE LA 8 T TELd weBUAsla
(monogenea) 1 18im 18un Gyrodactylus sp. wenglu'ldl (digenea) 2 1iin 18un svavhnse metacercaria

o A

wazIreLAANdY Allocreadium sp. WaNSAaRA (cestode) 1 1A lAun Senga sp. nensAana
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(nematode) 1 18im lBwn Camallanus sp. WaNBWANUIN (acanthocephala) 3 18im TAuA szezFagau

cystacanth, sEel2FaLANAE Polymorphus sp. Wae Pallisentis sp. HAYNNLANAIAININUITE VD

Phachara (2013) AAnswueunendlutan WARNUAIRInNdIL sneiles dmshunsmus delé
nnnsguasauaunedlulan lfun daigninu datunalne dadeu Uanszh Uarabenang uay
UanT9 41u9u 123 f wulandanueuneanaaiuam 60 §a 4asuunly 6 afia dafuilsdnnieuen
1 93n lHun Uaela 1 93im Ae Tranchoratus sp. Usdnnialu 5 18im taun wa1sluld 2 18n Ae
Genarchopsis goppo Wwaz Allocreadium sp. NeBFAINAN 2 1HA Neocamallanus sp. WAy Camallanus

sp. wensanuN 1 alla 1 Pallisentis sp. iluls@nnnunnngalularden uazds@ninuilas

a A

71qm A8 Neocamallanus sp. WluNTsANH 1NN A TNAsnAREIiY 34HAAD Allocreadium sp.,

Camallanus sp. W&z Pallisentis sp. T9WL TN IAUBIMNTT AL BLAR ANLANANNANNN AN T

v 2
o aa

AFIUNWLNNIRAA Pallisentis sp. flaagn waz anaiinAa Allocreadium sp. wudlasngn wsnisanslu

v v 1
o a

ARTUNUNINTGA Uazfadin1sAnmaas Kittiphan (2015) MHinnisnsaamuueunens lutlainsefising

Tuudinasasu WBuntiumanausiualge]s 81naningul SANTALATHLN ATIANUNUIUNEND

q

o

Aelu anuau 5 alin TEun nengarunn a1l 2 18la AesagensTey cystacanth wWaz Polymorphus

o A

Sp. WENBFAANAN 91UU 1 TRA A Rhabdochona sp. WaNANIETINLNENTAIRA a1Uu 1 1A Ae

¥ o a

Senga sp. wazne g luldl 4719 1 T1e AR Phyllodistomum sp. TAWLAN AR A9 UEUNEN AN

v v
o

wilaudunisaneluaSalAeny Polymorphus sp. wa Senga sp. TuaN & wANanmlzNfA19iuAe

P o o o o a o .
Senga sp. nzaanuluaTatnuidy cyst lusu wananildeany cyst aaananslulfiszas metacercaria
fenisanldzelalannnsadnanuunlfnaznuiieade il wieuiunis@neaes Wongsawad (2003) #5n1s
unsnszang ludanmuaniiudan daalud  deazidiulfdinisunsnszanauesrueunans ludanvue
o = = v & X o aa o a PRy a .
F1UuBEURANNUAINUATE LAASLITHAUNIN19AN 9T ALe9L AU N a1 uE s UNAN19AUNNIN

wanuaneninIsiuemsndunmzlunsiiueunengszay 619 o ingiante uvaiindaduszes

a '

Anse unsrindadudagen uneriadludainde (Watchariya, 2013) sluuanadndanvsedramday

anaazlildidtinunuiareasinlinuaunas Widaswlddusifiude uashddylaefiniiaunsn

2
a A

dwdniinleeiadylfvainuanesia welidntiunuiasaresmuaunedeiniii | unfiuvdaaiag

¥ ! a o rdsj ¥ A o o A <3
L‘IJ”ITIJ@’]"QL‘ﬂuﬂﬁﬁ‘LL‘W’i?ZU’Wﬂ‘ll@ﬂﬂu‘ﬂu‘WEl’]ﬁﬁ]‘ﬂiﬂ IﬂﬂL’ﬂ‘W’]Zluﬂﬁ]QL@ﬂﬂ@]ﬂﬂflﬂumﬂﬁ‘@@mmﬂﬁ@uﬂ

]

o

fuld wiseananilidatanald dszneudugungiaeslanifeuninauluilaqiudannnziunis
pseTIavessdnasduniainlanialunisdinlfnludolauazdaavinlilsdnnenduagnie luso
UaATYLAU I NATUIUNINTY LAZAINNINaAINIUUINTIRLE (Marcogliese, 2008) asAas AN

AansrauAnuaslasiusiel
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nnfAnssNUsznA

o 6

nsAnenluafeidnsaaandlulffaeAiisareteunninmzazatansduazinAnsnluanan
Uszas anszinsnsuazinatulad unndnendeuasmun AR doudasndniulnuidediniaiu
Tneanzwnenmaesing e dnAnsBoyyiianandedseaailidn lunnsise YRUBLIATY 399
Andmsnanse.as. alaua 29Aa3aA LazsernansnansdsInds Fnqau AlEHA BN daea
VRUBLALINIIINENFEUAINLY uazdineupnsnssumASauenA () T8 ey ilunsiselu
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nuindangnguanniia 2 wssdiavudnunulivansneii (P>0.05) amnnisinenasituentii
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2 unaslfiluetneg fadudpasninlanani 2 memﬁ@m’éwLﬂuﬂizmmﬁbuﬁmz%wi”umi
suilgeiugsialil

[

mdan: lulpsusnmalas naasyiuls ansnsen ausinunulsn Aeromonas hydrophila

eansidematulagnisdszne U9 14 atiud 2 nangiax - fuaAN 2563



mailto:ku_bcv@hotmail.com

33

Abstract

Genetic diversity, growth performance and disease resistance of Gunther's Walking Catfish,
Clarias macrocephalus, from Chumphon aquatic animal genetics research and development center
(P) and Supaphon farm (S) were compared. Genetic diversity indices were analyzed using five
microsatellite loci that showed no significant difference between populations (P>0.05). While the F
value was 0.103 suggesting moderate genetic differentiation. The overall growth traits (body weight,
total length and survival rate) were not significantly different between populations (P>0.05). However,
the value of condition factor (K) from population P was lower than that of population S, which indicated
that the fish in population P had rather longer body shape and slender than population S. Resistance
to Aeromonas hydrophila via experimental infection was examined using immerse technique.
Mortality rate was calculated through 96-hour period and lethal dose at LC,, was determined to be
2.08 x 10° cell/ml. Survival rate was not significantly different between populations (P>0.05). The
results of this experiment showed variation between two populations of Gunther’s Walking Catfish in
genetic differentiation and body shape. Therefore, both studied populations should be mixed to
create the base population for further genetic improvement in Gunther’s Walking Catfish.

Keywords: Microsatellite, Growth, Survival rate, Disease resistance, Aeromonas hydrophila
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Aeromonas hydrophila Tz AR IN1I7a9LIN LasNNYLIN AN191AeNIa9adAL N3R89
waa e dudawalug auinlitaiaeluigna (Primpol, 1990)

dl U %4 b4 va o K Y o a a o d‘ [ o -3 d‘ a
antfymninandnesiuanziadeaslfniiuiasenisdainenmunaaiuglaignaeimuin

= !

A4 A ey o & N & g .
ALasnunIusalsn LW@Z\NL'&?NI‘VILﬂ‘]:’r[ﬂﬁ‘ﬂﬁ‘ﬂ@‘]_lll’]LW’]ZL@EQ‘]J@’]QﬂﬂEI Mdudanfiutinuaeddne uazds

FogMUNENNUIBININLTTIN INBKARLANANY uazAameuRnEans st lafinuneunasEuliulss

)
y aa

Augiu AdunazsiaailszainsGufundgiuiugnssuning uazuiniyszains Fusuninndd

1 Uszans assdinisAnsuauiisuanssauzpeslanluusazlszans e lfiiudieyad miuin 14

g

1smsannisaielszansBusiulimunzaniunisin i U iud peig

q

A HAT TN EUANUAINUATEN WU N TN LATANTIOULNNILAI AL TH SRa9an

wazpNfinunulsaly daiangs 2 unas Ae wwasiuganAuiiauLa s W RUgNIsNdRgungung

]
2

1 o I'e dl” dlv o a c a I'e 6 dl v 2 A
wazunasiugaIninsesnenns luiundamndndaiys (Whsudan gnansal) e ldiiudeyanugiu

AmduliisunsdnnisainetlsyansEusiulunisyiulseiugsall

]

sAidung
msiwzWuglannas
wisantaneuiuglaginlagngean 2 unaane uasiigaInAuTRiAt LT RRLIRIENITN

v '

Ansunguns duduiugndiunisdfulssiuglag Komanpririn et al. (2004) wazunasiugainnifa

9

c a

dan gnansnd aduwinganifunemans unuindamdaeiys adnismiziuglaiangaiienantlan
AngEmaA wazaewaulugilangnealiiuninsmsnsmaula inwisiuglagdanisnanneslu
o ! Y a 1 e 3 o 1 ' o |alI 1% A o
anandonmnaifsiomalawiniy 1:1 a1uau 15 aseuaiasaunas tlanlFlduendnlutedimusauin 6
AN31aNas AsauAFaay 1 e Taa 2 dlariusnliiuloune uaznasainiuliemnsnedndagldniu
anilandanivlsuns wWagniaignasengasy 1 wau igugnilaigngeluwsazasaua3aaiuai 500 6
inldsauiugniangnealunsauninan < 8n 14 asauai Tnasuanizgnilaifiunainuiamaaii
wensialiauangasy 2 weu aaBui il linaseunBoumsunisesgiuinaeslaigngs uazneasy
wRauieunsfinuniulsa Aeromonas hydrophila
nsissiiuAnuRaINuAIRINRENssNaaslsTansdaianas

! < = ] 1 1 1 1 o v A yvaa

guifiuasunnglaignasluguneusiain 2 unas unasaz 50 60 annnduielna s salt
extraction (Alianabi and Martinez, 1997) nageuANuaINUatEniugnssulaelfirsasmnnglulasuan
WA laiRWm 1IN0 Sukmanomon et al. (2003) A1191 5 A1wiids TEwn Cma-6, Cma-8, Cma-19,
Cma-21 waz Cma-22 (Table 1) HaNMNUAAReWTa151Fums99n 10 pl InedALEuesiuLLY 10 ng,
Inwsinefesneas 0.5 uM, 1x PCR buffer, 1.5 mM MgCl,, 0.2 mM dNTPs (Biotechrabbit, Hennigsdorf,

a

Germany), 0.5 U Taqg DNA polymerase (Promega, Madison, WI, USA) T%QmuﬂuLL@:LQ@ﬁiuﬂﬂ?ﬁﬁ

a

(2
e o A

UffseWEe15A9% dunauil 1 denaturation 95 °C 5 w17 TuRauN 2 denaturation 95 °C 30 Tu#

¥ v
a o o o

annealing 1 T, °C (Table 1) 30 3W1% extension 72 °C 30 3WNN ME1TUADUN 2 A1UI 35 991 LAY
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Fumaudl 3 extension 72 °C 5 U YnanaaRganslluanaunndaedn Polyacrylamide gel
electrophoresis warfiaN@AaeAT silver stain (Benbouza et al., 2006) ﬁﬁgﬁ@yj@mﬁﬁuqmm Apparent
alleles (A,), Effective number of alleles (A,), Observed heterozygosities (H.), Expected heterozygosities
(H,) uaz neaau Hardy-Weinberg Equilibrium Tae/ldT1lsunss Popgen v.1.31 (Yeh et al., 1999) nagal
Usngnsaireaqn (Bottieneck) IneldTisunss BOTTLENECK version 1.2.02 (Cornuet and Luikart,
1996) AR effective population size (N,) Tnerldlisunss NeEstimator V2 (Do et al., 2014) uay

A zAARNUIZANS-F (Fixation index) taeldlsunsu FSTAT version 2.9.3.2 (Goudet, 2001)

Table 1 Five microsatellite markers used in this study

accession alleles sizes
Locus Primer sequences (5'-3’) Repeats T, (°C)
number (bp)

F: GGGCACTAAGGGGTCGCTCTC
Cma-6  AY 185607 (GT),(GA), 50 232-239
R: GGGGCTTCTGGGACATCCTCT

F: CCGTGATACAACTGTGACT

Cma-8  AY 185608 (CA), 55 212-286
R: CGGTGCACTGAAAGG
F: ATCAGAGCCCTTTCATCACC

Cma-19  AY 185613 (GA), 50 131-136
R: CGTGCGAGTTCCCAGAG
F: CTCGCTTAAAGGCAAGTTCACTC

Cma-21  AY 185615 (CT), 60 178-200
R: CGCCATATAGCCATAGAGGTGTG
F: TGTGTACGAGTGTGTTTCTCAGTG

Cma-22  AY 185616 (GT) 50 184-216

R: CAGTTACACACTCACGCAAATCAG

nsiagaagaLFauisunsiasuaulnraslaignas

qugniainnasans 2 1han a1u9w 600 Fasaunas 1assneaaluLiaduusuun 20 A9
AT Uaaz 200 62 A1UIL 3 Uasauuas (ANUUILLL 10 Fy/m1samas) wesaaauiiluszaziial 6
ey (a1gilan 8 1hauw) udeyaainuea dinin waziuaiuulaigngeisanluusaziie enauss

A dll A o dl ¥ 2 Ly I 09/ o all al 2 v

NINAAaY (812 2 1Aew) uaziieany 8 thaw tuai i lidnaziuidriiminedsEusiuuazgaiig
(NFH) ANENYLRAYBHAULAZAATINY (MURLNAT) WIinANsadl (Daily weight gain; DWG, ni/
qu) angn9asLRL IR LN g (Specific growth rate; SGR, %/491) Condition factor (K, %) WAY8AT

990 (%) AATIZUANNWANFANNINADAFLAT t-test

o

eansidematulagnisdszne U9 14 atiud 2 nangiax - fuaAN 2563




36

nsnadautlFauiaunismuniulsa Aeromonas hydrophila mﬂdﬂ@’lﬁ;n'ﬂﬂ

Q
[

Anueni@alaeini@ia A. hydrophila ANNBRAUUATHENUIAINWERSU nentszas ALY

3039818 (sdLTe 15021005/5k) NN cross streak a4LILBMNTIALINITE Trypticase Soy Agar (TSA) 1

'
a

1 v 1 v v v
nguugi 30°C uaan 18 dalus antiuAniaenialatinaaniasasialuaiusiaeaima TSA 11n1s

a

(% £
=l v

BufulmefiaedsnimaaaunuaNiRIeudenial wazldgannaau AP 20 NE (bioMérieux® sa,
Marcy-I'Etoile, France) Wanagautiuiudauialiinme lanludaignguinindsaainiae el
nsnsziuaaliilaNguwe seautlangngutlalndnneasdnuani@e A. hydrophila tagdaEiaainsiu
o dﬁl dg/ [ A = dl o o d’l o
11N cross streak A9UUBIMTALNTE TSA Antaanialatiineannaeauaznaaautuduime Inavi
nsaanseiuaalulaigngaanuau 2 sau duaanlifiulidmiuin i limaseuse
wApNdindiuresuuanGavin lfidatnaassutienglunan 96 dalus (LC,) Tnasiangn
Ua1nneeanAuIAE LA RUENITNARSUNNNG 818 2 1hau 411w 120 fa wilenisneaeuiy
6 gan1anaday ulauduganaaeuiscauaudindiuaaaudanuansieiu 5 szau An 1.49 x 10,
9.48 x 10°, 6.24 x 10°, 6.44 x 10° Uy 6.44 x 10° LaamaNadan? wargaALAN Tnaudilanluininas
& & dgy = : ~ f & A ° o gy
aMmsRLTaT IEiReanaTe 190 uiazganiagaudl 2 41 uardndgnilangnaaaiuan 10 5a 14
dsdnenaziadreardaliiduunaedadeslfidaarnisodinlilusmlanls wdlanlumenaan
v v 1 QI/ o :/J b2 ] 091 dgj d‘ =3 v o
dindiusing « szaziaan 2 4ol nasanniuinedaldeglutindsaanaeieivdeys uazii plate
4 A o & day o o &y o :
count ieEiuduBuauamen ud dunseinisuaziiuindeyadnsinisanenesgnilainnasluusazge
nmaaay aaliidunanaannaiduszazioan 96 4alue Asduganimaaay tndeyanlslluiedn
LC,, M835N13189 Reed and Muench (1938) fiugiunisanguasianlnanisiingadnaninnnalu e
= o o g P ¢ I a 0 o = o
ERANFLNNNN streak ITOAILUOMNIAENIT TSA Unnguugd 30°C waan 18 daluaivenansnly
Taladl flandunsu innnameasuRuanTiRvesdanisduail uazldganaaau APl 20 NE
naaauRauaunsinuniulsn Tnasrangnilangnauens 2 e a1uaw 120 69 L1NNI9
naaaLili 4 ANNINAAAL ARTANARBIAIUIL 2 FANNINAAEL ULNTULANATIANNINAADL LaZTA

o A

AILANANUIY 2 FAN1TNAaaL wiuuasazgan1maaay Tnausazganismagaud 3 41 usazai
anilangngaanuau 10 s udgniaignaaluinndaudindwmedn LC,, uazgantuauuglutininas
& des oA & ey = a ¥ o aquw , P v
amsasamen ireatade Midnanaazfiadearmliduune wilanlwmenszoulsazioan 2
dalus nasaniufinatanldag luindsaaniaivaiiudeya 1 plate count iNagiugusunuaanld
i dsnnenisuariiunndeyadnsnisanaresgnilainngeluwsiazganimassy Inelidans
paannaduszezoal 96 40lue Asduganimasey idiayan lillGnssiseld A miudannneli

o Il o as b4 k4
NINTRUTUNITANEURIUAIRMINITNTTAY
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HANISANHILAZAANTOINA

NsUsELiUAMNNAINUAILN NN UENTTHTRIUSET NS UA AN

N13UsZINUANNAINUAIEN NN UGNITN G”mﬂLm%wmﬂmL@Q@VLNIMLWLMVL@VTf«‘hmu
5 Aunis lulaigngasaiuam 2 uuas Ae @uﬁ"ﬁé{ﬂLmzﬁmmﬁuqm‘mﬁmﬁfmmﬁ (P) uazn1inLan
qannsad (S) WLANANS LU AR ALRA LA DALV (A.) AN Effective number of alleles (A,) A1 Observed
heterozygosities (H,) a1 Expected heterozygosities (H,) lalfimnnuunnsinsatineditidAtynieans
(P-value > 0.05) Lﬁlfaﬁ@wmwﬁﬁmm@m?‘ﬁlf;ﬁﬁ% (Hardy-Weinberg Equilibrium) TaeinnsilFeuiiay
ANNUANGN9TENINNAT H, uaz H, luudazauniefiaeds Chi-square test Wudﬁﬂmaﬂfqﬂmﬂﬁq 2
meLfimmumnmm@m?‘ﬁlnmﬁﬁfn (P, < 0.05) FenenndesiuAf F. fiiswenszAunsouy
anaunaana-liidsneessyansteafiiAwinty 0.248 uas 0.288 AmAAL Antailemsiadey
Usngnisainaaqn (Bottleneck) VRT3 2 Ut Wudﬁﬂm&lﬂqmm@uﬁ%ﬂLL@zﬁmmﬁuﬁmmﬁmf{ﬁ

guns (P) laiifiadsnngnisainaaan (Py,,, > 0.05) witlaigngaainwiiudan gnansal (S) iin

BottN

Usngnsninaaantu (P,,,, < 0.05) dauan effective population size (N,) 789la1gngeandugids

BottN
LA WRURUGNITNARFUNINNT (P) Winriu 82.6 HAneglutag 27.9 - Infinity uazilangngaainnif
a1 gnansal (S) winriu 28.1 Henag o 13.2 - 81.4 (Table 2)

Wadnaeilaseadnaestszainsdainngs TnaAnudnuAduisz@ns-F (Fixation index)
WUFIAT F NNUBNIZAUANULANANNINAUENITNTeUdNtszans HAnagszudng -0.003 — 0.209
wardAanlunnALMaYInGgL 0.103 A1 F_ Atsuanszaunisiiasiuuainannaania-ladidinaes
szanstias AAnagsendng -0.147 — 0.445 uazilAnganluynenuniaindu 0.267 A1 F, itkuenszi
nsideniuuainangaain-ladidinaeslscansianun dA1aejsendng 0.072 - 0.560 uardAnsanlu
NNALULIYINAL 0.343 (Table 3)

anfiagainefiunudnilaigngaainiia 2 unas ANRAINUAIENIIRUNITH I LANFANIIL W
tiaand1n19An®I289 Na-Nakorn et al. (1999) AANHIAMNUAINNAILNNAUGNITNVBIUAIA NGEAN
s990A 4 unas TneldiasesunaTuanagtialulaswimmalaiaiuau 4 Aunus (Cma-1, Cma-2,
Cma-3 Ay Cma-4) NUAMUIUEAAALRALFasLMIS 1iTa apparent alleles (A,) FWs 6.00 — 10.00 UAY
Muiocha et al. (2017) lfAn# 1 BatiauaumaInuatan1siugnssuaaslaignasainlsanizin

4 a o = = 3 A a -
LAZANURAINEITNTNE lun1Anzdusenideamile taaldirsesunns lanaatinlulasuanmalad
AU 4 AIUUUN (Cma-4, Cma-5, Cma-8 WAy Cma-17) WU apparent alleles (A) Winriu 6.75 + 1.50 Uaz
8.00 + 5.47 ANAIAL Wadaan sl ATasunas Ay TR aAuEanaaTunausau@euld
A ] ° ' ~ = o A A v o o =& Al
189N UAA AT DAATOINNIIATHANNANNATUTITARAT [ U o UL AsTUAIDIALL
ArunaInuanglfianauuiaAaafunlEdnsn den19Ane1989 Muiocha et al., 2017 An1314
dl o‘d‘ = o =® ngjo o A o 1 1 =2

wizasung lulasugmina lavinmdeuiunisfneniianuon 1 Auneae Aumds Cma-8 WudnNsAns

TANUAUIL 9 FARAT 2 LAY WAZNNTANHIUEY Muiocha et al. (2017) WURNWIY 5 8aaa llseang
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T3amnzin uaz 7 888alulssaNnNIsssNTNG AU IARANTUIBNIZATUIUS Cma-8 AZWL31AINN
= ey Ao ‘ \

uanuateredstszainslainngalunisAnuiANuaINUaNENA1LILe Cma-8 uanndndsyains
Ua1pnaeaInnisAnEIaad Muiocha et al. (2017) weifiaennsAnmANuaINUaNNIeiugnNIsx liana
M sumdslasumbmiislunisiauanaunanuaneneiignesiaeslszang 1§ aniusiasivanson
) o o , o gy 1 a o o PR o
gauiunane 7 Aunis i lilianunsnFaunsuaunainuaanieiugnesuiulunstindnisld
o 1 dl dl 1 o/ v o/ o’/’ o v =l = o/ v v d‘
AWMU AR LANFANeTUlE AaiuuninandusiesinindIauiauiuasfasldiAsaaune
ANUULLAEITU LazaNWINALLafiaawinfiy

iHafansunen F visaAduilsc@nsnisuaniaandn (inbreeding coefficient) Nisuansz i
nsilasiuuainangaain-oilidinaeslsvainstaanudais 2 dszansianilunauan dsuandn
dszangiia 2 agluaniazlalulalng (Homozygote) Wanndnfimasaziuilatscansatluannaanin-

N Ay v o = o
Tolidsn Geen F DlERANINERNADIE9UNNsANEIANBaINIaEnALgnIsHaaslaang e lu
Taanzin waziAmInnanIsAnEANraINIaIeneRugnIsuaeslaigneelusssnaf lulssma
e (Na-Nakorn et al., 1999: Muiocha et al., 2017) anarsanandsaialiladauiannnisie
Wahlund'’s effect #0012 AR heterozygote ANN31UNA WaFauiauiuiaianisdnasazidule
el c ac dd‘ dl 1 o 1 o ] o 1

nzaNaaania-lalidsn lunstindszainsiuansnaiuniegsaniu uazgndusnadnaiudszans
\Aef (Chaisureesri, 2005) #178n15HaNR@ATA (inbreeding) (Hansen et al., 2001; Li et al., 2004)
uwazilaiansundaNiulsngnisninea9n (Bottleneck) Usngantlszainstainngaaniiuilan gn
ne0i (S) WiatsngnisninaaanTu (Py = 0.041) A9lsingnisaisinanape Usingnisninauines
szg1nsasaseterndanialuszasina1dudis deenainanndeaingssnei A n1stinlsaseunm 1ise
fnainnisnsznnaasnyeel Tnaazdsnalitianisilasuulasnanudaesdananteeniia 1isaaian
Wiuedaaagumigllaindszainsild Tnadsingnisaldenaaazdenaliinaunainuanenis
WugN9INeedlsz1InIanas (Borivetanan, 2016) kazainnisaaunindayazaaniinian gninsal (S)

wudmwnniuazinzlaianasilazais wdniigniugiaiangaiwaclfliiaeandsudnaymalainig

¥

Waengls 7-8 neuasAnslani ldun lnangniaigngemeluifu uaztindadeladountoGan

o ' o

v ~ A = & & 1 ! 'S Ld IS
Fofunaniassvszainslaignaasudall Ssandeyadrsfiunudiiuilan gnaneal (S) dn1g
o A | | o A wmy o . ve = o A o \
Anaannauluginanlilassla dealilujugniaonumainuataniaiugnssuiianas n1stinneus
Auautieannaniy anai liponunainuaneneiugnesn lujugnanasduiiiasainlsngnisine
19/ (Bottleneck) Qv @A lAAAINLRLNAANTFAANIUANIAD AT A (inbreeding) LL@&ﬂﬁ?@]muLaﬂﬂ’J’m
waInuaIENIeRugnITNlussazeg fvsenndasiudn N, NlHwindu 28.1 Heandnnacsaziilun N,
Winriu 50 (Tave, 1993) A mFuilszainsiainngaaindudiduuasWmun nugnasudnsinguns (P) 1

AadsngniIninaa9n (Py,,= 0.051) usiA1 P-value Nitlsngainnsatisuandndszainstaigngaann

BottN ™~

v
o

AR LA RUITUGNITNARSUNTNNG (P) HAnnuiAesiaziiatsngnisninetan (Bottieneck) Aatiu
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Aspnsimaninsdnnsrewdiuglangnessell iedesiunisianisuanidendn (nbreeding) uas
NNI4IYIAYANUAINUAIIN WALFNITH

A1 F, ﬁﬂqumizﬁummLufmﬁmmw’v’uqﬂﬁmwdwﬂa:fmm Tael Wright (1978) na1991A1
F,=0.00-0.05 LLZQN'ﬂ’]ﬁﬂQ’]SJLLVlﬂlfiNVINWuQﬂ??NﬁI’] AN F_= 0.05 - 0.15 WAAYINHAINLANG NN
TugN9INlIUNAT9 AN F_= 0.15 — 0.25 WAAINHANNUANG NN WALENITHES WAZAN F_ > 0.25 UAAY
FHAMNUANAINNINHUGNITHGINN FannsAnuniinuAn F. = 0.103 WAAYIIHAHUANFIINI
WugNIINLIUNA mn%m&@ﬁﬂ@'mmﬁwmmﬂﬁmmm”mqﬂfmwfmﬂumﬂmqﬁugﬂﬁulﬁﬂ%qﬁu
LAz heterozygote ifutlsymnsaasingsannaia 2 tuansany azanauslun1sdAnwe s
Wuﬁmwﬁﬂﬁuqﬁ’mm‘ﬁﬁﬂﬁmﬁumﬂﬁmmmmuLﬁﬂm?ﬂm (inbreeding) WATN9GEYLALAINIAINUANE

neiugnessialy

Table 2 Genetic variation based on five microsatellite loci of Clarias macrocephalus from Chumphon

aquatic animal genetics research and development center (P) and Supaphon farm (S)

A A H H N

Population ’ ) ° ° P Fi Pg. °
(+SD) (+SD) (+SD) (+SD) HE Bt (95% Cl)
5.00 3.20 0.47 0.62 82.6
P 0.016 0.248 0.051
(2.5495)  (1.6653) (0.1096) (0.1761) (27.9-Inf.)
4.60 3.20 0.45 0.63 28.1
) 0.046 0288 0.041
(2.7019)  (1.5989) (0.1129) (0.1696) (13.2-81.4)
P-value 0.8158  0.9976  0.7683  0.9607 - - - ;

Note: apparent alleles (A,), effective number of alleles (A,), observed heterozygosity (H ), expected heterozygosity (H.), P-

value for Hardy-Weinberg equilibrium (P,,.), Fixation index (F), P-value for Bottleneck test (P effective population size

Bot(N) ’

(N,) and P-value for t-test between the population means (P-value).

Table 3 Fixation index (F, F, and F,) of Clarias macrocephalus for each locus and all loci

locus Fe Fi Fi
Cma-6 0.191 -0.147 0.072
Cma-8 0.018 0.401 0.411
Cma-19 -0.003 0.173 0.171
Cma-21 0.068 0.261 0.312
Cma-22 0.209 0.445 0.560
Al loci 0.103 0.267 0.343

o
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a a

nsiRtaasaLFauisunsiasuaulnuaslaignas

o

v '
=3 ¥ o v Aa

nauBunInmaaeslfiudagatinminiEusiu (IBW) uazanuenaEusiu (ITL) wusdaiain
714 2 wuadliimnuuansnease s dAtunneada (P-value > 0.05) NAIRULANINAABINLINNIN

o

v 1 1
) a a I e

M8l (FBW) Adnxenagaving (FTL) dansinfiivasiady (DWG) wazdnsnsan (SUR) TTANNLANFNg

at9lTAATYNNADA (P-value > 0.05) A1N¥3 2 unas usitlangnaswaiainnniuilan gnnani (S)

o
ho)

¥
I o ' [ o o

Ruhmingaving wazrminfiiasiaduninndtdaiangamagainguiidauasimuiugnasudndin

q

UNg (P) aeieliud1ATYNINATRA (P-value < 0.05) LarianAngeinAEaaINAUTRAaUA WYY

o

WUNIINARSUNTNNS (P) HAannenagadinaninndnaignagmaiaannfuila gnineal (S)

° o

ateddad1Atyneaia (P-value < 0.05) Aufudnsnisiaanytiulaaninng (SGR) uag Condition

factor (K) 189angnagainiifuilal gninsal (S) HAruinndndangngaaingueRdsuay waun

q q q
(%

Wugnasudadiingunsg (P) atelitdAtyn eadfluynnguina (P-value < 0.05) (Table 4)

q

andeyadnfunudniiningading (FBW) Avuenagading (FTL) wazdnsnsen (SUR) 194
UangngasaunAanis 2 dszansliuansieiv witlangngenwagainwidulan gnansnd (S) §

wmingavinannndndaiangainafanaudidsuas W UgNsINdRfungung (P) Tvaenadasiv

AN ANFRTY (DWG) uazAansnInaselAuina iz (SGR) ﬁﬂmqﬂqmwm}mnmf‘?uﬂm

annsnd (S) Herunndndangnaainagainauiisauasimunnugnasndndinguns (P) Tuaneilan

3

4

ANRANALHEANTY 2 unadldunnsneiuisinmingadinauaziiniiusadu (DWG) anansnin

q q

ARNENIGATINENAUNLANUaANgIWAL AN AUTIAU LA T WU RUGNITNARTTNTgHNS (P) AR
! = e Ld d‘ % :// { 1
anquanndlatgnaswAraannidulan gnaneal () Tuanzndaignasiwagainis 2 unaslyl

wansinaiuludiuacneng andeyasenaiouansliviudilaigngeianaguazinaiaangudide

o

wazWauIugNIsNdndiunguns (P) Aanwazarsaniiunsansangiandilaigngaainnifutlan gna
n3nl (S) Fe@anA&asiuAI condition factor (K) MifuAAudniusszndsiminuazAang g

annnsnlfisuaniegiieasslanld vandAauansdnilaiiglseansaningaanna (Froese, 2006;

ar a

Nash et al., 2006) Nwu3nUaiangaanAudiatuazWawRUgnasndnsingung (P) JA K snndnlan

9

v
o o o o 4

AngaaInWinlan qgnansnl (S) atneliadAtyneals (P-value < 0.05) Deuddagyatinmingaiing

v a

|
o oA

LAZANENIGATINE TININATDI 2 LA THUANFTY WHLHa NI LENINANAUWLISNAN HOIENIY
NANNI9LANANYUAINTY 2 unasdANLANG AW Tetiiuan tiDeAanduuls (Variation) 29918

ANGEAINNA 2 unaslfiiuetnem
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Table 4 Growth performance of initial body weight (IBW, g), initial total length (ITL, cm), final body weight
(FBW, g), final total length (FTL, cm), daily weight gain (DWG, g.day), specific growth rate (SGR, %.day ™),
condition factor (K, %) and survival rate (SUR, %) of Clarias macrocephalus from Chumphon aquatic

animal genetics research and development center (P) and Supaphon farm (S)

Growth performance P S
1.0 1.00
IBW (g)
(0.960 — 1.052) (0.959 — 1.048)
5.28 5.29
ITL (cm)
(5.200 — 5.358) (5.212 — 5.370)
All 27.05* 28.08*
(26.261 — 27.831) (27.396 — 28.762)
Male 25.98* 28.50*°
FBW (g)
(24.876 — 27.071) (27.614 — 29.381)
Female 28.31* 27.63*
(27.195 — 29.412) (26.571 — 28.681)
All 15.30* 15.22"
(15.153 — 15.448) (15.093 — 15.340)
Male 15.25* 15.51*
FTL (cm)
(15.029 — 15.459) (15.345 — 15.662)
Female 15.37*° 14.89*°
(15.165 — 15.562) (14.705 — 15.058)
All 0.145* 0.151*
(0.1404 — 0.1491) (0.1467 — 0.1543)
1 Male 0.139* 0.153*°
DWG (g.day’)
(0.1328 — 0.1450) (0.1479 - 0.1577)
Female 0.152* 0.148*
(0.1456 — 0.1579) (0.1421 - 0.1538)
All 1.818* 1.843*°
(1.8012 — 1.8338) (1.8290 — 1.8562)
1 Male 1.795* 1.852*°
SGR (%.day™)
(1.7708 - 1.8180) (1.8347 — 1.8693)
Female 1.844* 1.832*

(1.8215 - 1.8655)

(1.8106 — 1.8535)

nnsansIaenATulaginnlseug
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Table 4 Growth performance of initial body weight (IBW, g), initial total length (ITL, cm), final body weight
(FBW, g), final total length (FTL, cm), daily weight gain (DWG, g.day), specific growth rate (SGR, %.day ™),
condition factor (K, %) and survival rate (SUR, %) of Clarias macrocephalus from Chumphon aquatic
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Figure 1 Accumulative percentage of mortality rate (APM) of Clarias macrocephalus experimentally

infected with various concentrations of A. hydrophila
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Table 5 Number of deaths in each replication, mean of deaths and standard deviation (S.D.) of
Clarias macrocephalus from Chumphon aquatic animal genetics research and development center

(P) and Supaphon farm (S) in experimental group and control group

group Population Replication 1 Replication 2 Replication 3  Mean S.D.
P 6 6 4 5.33° 1.33
Experimented
S 7 4 3 4.67° 4.33
P 0 2 1 1.00° 1.00
Control
S 0 0 0 0° 0

Note: mean with different superscripts in each column differ significantly from each other (P<0.05) and number of deaths in

the experimented group at not from A. hydrophila are excluded
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Figure 2 Accumulative percentage of mortality rate (APM) of Clarias macrocephalus from Chumphon
aquatic animal genetics research and development center (P) and Supaphon farm (S) experimentally

infected with A. hydrophila
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Abstract

Ovigerous blue swimming crab (BSC) fishing is one of the causes of natural BSC resources
declining. The no fishing of ovigerous BSC should be alleviated the problems. To establish those
regulations, the impacts on the small scale BSC fisher who were directly affected should be
thoroughly studied and considered. So, the yield and value of BSC small scale fishing along the
coast of Trang Province was studied. The data were collected from BSC small scale fisher every
week, between November 2015 and October 2016. Analysis of variance (one-way) and multiple range
test (Scheffe’s method) of the data were analysed. It was found that the average BSC vyield per fishing
trip of small scale fisher classified by month was highly statistical differences (P<0.01). The highest
average yield and numbers of BSC were found in July (14.75 kg and 153.63 crabs), which most of
them were medium and small sizes, resulted in the highest average value (1,067.67 THB). While the
average vyield of ovigerous BSC per fishing trip classified by month was also highly statistical
differences (P<0.01). The highest average yield of ovigerous BSC was found in April (0.63 kg). The
highest average yield and numbers of large and medium ovigerous BSC were also found in this
month, 0.16 kg and 0.43 kg, and 0.70 and 3.13 crabs, respectively. However, the economic impact
of no ovigerous BSC fishing on small scale fisher was high in March by 10.89% of BSC value per
fishing trip which the average value of BSC and ovigerous BSC per trip were 724.59 and 88.57 THB.
Keywords: Blue swimming crab, ovigerous blue swimming crab, small scale fisher, impact, Trang

province
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Table 1 Catch (kg) and crab number (crabs) of blue swimming crab (BSC) per fishing trip from small scale fisher in Trang province between November 2015 to

October 2016 classify by month.

. Catch and crab number of blue swimming crab (BSC) per fishing trip from small scale fisher in Trang province
P8C sizel Large (<6 crabs/kg) Medium (6-9 crabs/kg) Small (>9 crabs/kg) total
mont Kg crabs kg crabs kg crabs kg crabs

Nov 15 2.13° 11.37° 2.91% 21.23° 2.56 % 29.13 %% 7.59° 61.73"
Dec 15 2.18° 10.24%° 277% 20.99° 2.27%%° 21.83°% 7.22° 53.06 °
Jan 16 1.91% 9.71%° 2.06° 17.46° 1.48% 19.25°% 5.44° 46.42°
Feb 16 1.39° 8.04 % 2.40% 20.78"° 1.72°%¢ 18.97 °*° 5.51° 47.79%
Mar 16 1.90%° 9.42%° 2.23° 17.10° 0.59° 6.74° 4.72° 33.26¢
Apr 16 1.95%° 9.87%° 3.07%° 22.37° 1.24% 14.86°* 6.26" 47.10°
May 16 0.92 % 4,737 2.54% 19.85° 3.20°% 35.24 7 6.67"° 59.82 >
Jun 16 0.57 3.24% 3.33% 26.19% 6.62 % 84.15%° 10.52% 113.59%
Jul 16 0.57 2.95° 4.87° 39.17° 9.32° 111.51° 14.75° 153.63°
Aug 16 0.77° 3.48°% 3.67% 29.82%° 6.01°° 71.70°* 10.45% 105.00°
Sep 16 1,25 5.64 % 2.83%° 20.30° 5.96 67.77° 10.04 % 93.72°*
Oct 16 1,027 5.64 %% 2.33° 18.56° 4,62 55.58 7.96° 79.78"%

Average 1.35 6.95 2.88 22.59 3.57 42.16 7.80 71.69

Note: Average catch (kg) and crab number (crabs) of different superscript in the same column indicate statistically highly significance (P<0.01)
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Table 2 Catch (kg) and crab number (crabs) of ovigerous blue swimming crab (BSC) per fishing trip from small scale fisher in Trang province between

November 2015 to October 2016 classify by month.

. Catch and crab number of ovigerous blue swimming crab (BSC) per fishing trip from small scale fisher in Trang province
P8C sizel Large (<6 crabs/kg) Medium (6-9 crabs/kg) Small (>9 crabs/kg) total
mont kg crabs kg crabs kg crabs kg crabs

Nov 15 0.04 > 0.17% 0.10° 0.70° 0.00° 0.07 ° 0.14° 0.93°
Dec 15 0.08° 0.35% 0.11° 0.72° 0.01% 0.18"> 0.20 *° 1.24 %
Jan 16 0.13° 0.58 0.13" 0.85° 0.03% 0.33" 0.28 *° 1.76 *°
Feb 16 0.09° 0.39% 0.22*° 1.63 % 0.03" 0.38 "> 0.34%° 2.40°"
Mar 16 0.15% 0.69° 0.41% 2.84° 0.02° 0.28 > 0.59 * 3.81%°
Apr 16 0.16° 0.70° 0.43° 3.13° 0.04" 0.42 % 0.63° 4.25%°
May 16 0.09 % 0.43% 0.35 *° 2.68% 0.07*° 0.88 ** 0.52°%° 3.98 *°
Jun 16 0.04°° 0.19% 0.23°° 1.72% 0.12% 1.49 % 0.39 *° 3.40°™
Jul 16 0.02° 0.10° 0.36 *° 277 0.17° 2.03° 0.55 *° 4.90°
Aug 16 0.08° 0.39%° 0.31° 2.43%° 0.12%° 1.49 % 0.51°* 431%
Sep 16 0.02° 0.09° 0.13" 1.20 % 0.03% 0.45" 0.17> 1.74 %
Oct 16 0.02° 0.17° 0.11° 1.05%° 0.05% 0.44" 0.18™ 1.66°°

Average 0.09 0.40 0.27 1.99 0.06 0.73 0.42 3.12

Note: Average catch (kg) and crab number (crabs) of different superscript in the same column indicate statistically highly significance (P<0.01)
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Table 3 Catch (kg) and crab number (crabs) percent of ovigerous blue swimming crab (BSC) per fishing trip from small scale fisher in Trang province between

November 2015 to October 2016 classify by month.

Catch and crab number percent of ovigerous blue swimming crab (BSC) per fishing trip from small scale fisher in Trang

BSC size/ province
month Large (<6 crabs/kg) Medium (6-9 crabs/kg) Small (>9 crabs/kg) total
kg crabs kg crabs kg crabs kg crabs

Nov 15 1.80 1.47 3.46 3.30 0.12 0.23 1.87 1.51
Dec 15 3.61 3.39 3.91 3.41 0.49 0.82 2.75 2.34
Jan 16 6.85 5.97 6.16 4.86 1.80 1.72 5.22 3.79
Feb 16 6.18 4.88 9.19 7.85 1.97 1.99 6.18 5.02
Mar 16 8.13 7.28 18.41 16.63 4.11 4.10 12.48 11.44
Apr 16 8.08 7.11 14.11 13.98 2.99 2.81 10.03 9.02
May 16 10.26 9.02 13.95 13.50 2.25 2.48 7.82 6.65
Jun 16 7.05 5.93 6.99 6.56 1.80 1.77 3.73 2.99
Jul 16 3.86 3.42 7.40 7.07 1.81 1.82 3.73 3.19
Aug 16 9.88 11.16 8.45 8.16 2.01 2.08 4.85 4.11
Sep 16 1.24 1.63 4.46 5.91 0.51 0.66 1.72 1.85
Oct 16 2.35 3.00 4.83 5.66 1.02 0.79 2.30 2.08

Average 6.45 5.72 9.32 8.80 1.69 1.74 5.33 4.35
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Table 4 Price (baht) of blue swimming crab (BSC) from small scale fisher in Trang province between

November 2015 to October 2016 classify by month.

BSC size/ Price (baht) of blue swimming crab (BSC) from small scale fisher in Trang province
month Large (<6 crabs/kg) Medium (6-9 crabs/kg) Small (>9 crabs/kg)
Nov 15 175° 129" 81°
Dec 15 198 % 1397 78°°
Jan 16 211° 146° 76 %
Feb 16 205 133° 73
Mar 16 208 134° 80
Apr 16 196 *°° 121°% 71 %%
May 16 182 113 68 *°%
Jun 16 190 %% 115 % 66 °*°
Jul 16 177° 103" 61°
Aug 16 188 % 117 62°
Sep 16 191 %% 113 712
Oct 16 188°% 112 64

Average 195 123 70

Note: Average price (baht) of different superscript in the same column indicate statistically highly significance (P<0.01)
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Table 5 Value (baht) of blue swimming crab (BSC) from small scale fisher in Trang province between November 2015 to October 2016 classify by month

Value (bath) of blue swimming crab (BSC) from small scale fisher in Trang province

BSC size/ Large (<6 crabs/kg) Medium (6-9 crabs/kg) Small (>9 crabs/kg) total

month non-ovigerous ovigerous non-ovigerous ovigerous non-ovigerous ovigerous non-ovigerous ovigerous | total value
BSC value BSC value BSC value BSC value BSC value BSC value BSC value BSC value

Nov 15 399.08 *° 6.52° 376.16 11.45° 212.89% 0.24° 988.14 % 18.21° | 1,006.35
Dec 15 442 48° 14.43 % 384.93 14.13° 163.79° 0.72° 991.20% 29.28° | 1,020.48
Jan 16 403.19% 26.79°° 346.90 17.57° 110.77 1.60% 860.87 *° 45.96° 906.82
Feb 16 303.99*° 17.55 % 345.71 30.37% 116.15 2.51% 765.85 50.43*° 816.29
Mar 16 374.31%° 31.90° 299.11 54.84° 51.17° 1.83%° 724,59 88.57° 813.16
Apr 16 355.75%° 30.51% 351.34 54.08° 88.63° 2.55% 795.72%° 87.14% 882.85
May 16 155.35 " 17.17 % 284.04 39.84% 212.92° 4.19°" 652.31° 61.20*° 713.51
Jun 16 113.25° 7.98°¢ 375.23 25.23% 366.30 % 6.68 " 854.79%° 39.88%° 894.67
Jul 16 102.86° 3.78° 449.13 34.88%° 515.68° 9.09° 1,067.67° 47.74°° | 1,115.41
Aug 16 137.03" 14,12 388.13 33.96% 345.55° 6.66" 870.71° 54.75%° 925.46
Sep 16 260.85 % 2.38¢ 308.51 13.99° 388.94 % 1.76" 958.30 % 18.14° 976.44
Oct 16 190.84 ™ 4.61% 236.95 12.42° 25328 2.66" 681.08 19.70° 700.78
Average 267.45 17.05 344.25 32.28 218.89 3.56 830.60 52.89 883.48

Note: Average price (baht) of different superscript in the same column indicate statistically highly significance (P<0.01)
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Abstract

Selective catch is important for effective fishing and fishery resource management. This
study applied a selectivity model to purse seine of FRV Mahidol in order to find out the size at first capture
(L, for skipjack tuna and the proportions of skipjack tuna in the catch with the size larger than L,
marketable size (L, = 40.0 cm) and maturity size (L, = 43.0 cm). From the survey in the Indian Ocean in
2012, 5,559.80 kg of fish were caught including 70.80% of skipjack tuna with fork length between 24.0
and 64.0 cm. The L_ of survey net was 35.8 cm, and the value of L_ increased when the number of fish-
net encountering increased. More than 80% of skipjack tuna had the size larger than L _; however, most of
the fish caught had the size smaller than L_ and L . Proportion of skipjack tuna with the size larger than L

had highly significant difference from proportions of skipjack tuna with the size larger than L_ and L .
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Improvement of L_ to correspond to L, and L can be done through net modification combined with
selectivity model for effective commercial fishing and sustainable tuna resource management.
Keywords: purse seine, skipjack tuna, selectivity, size at first capture
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Figure 1 Tuna purse seine fishing ground in the Eastern Indian Ocean surveyed by FRV Mahidol in 2012
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Figure 2 Plan of tuna purse seine used by FRV Mahidol (each number means panel number of

which specifications are shown in Table 1)
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Table 1 Specifications of panels of tuna purse seine used by FRV Mahidol

Mesh size Thickness Length Hanging Mesh depth
Part Panel no.  Material

(mm) (D) (m) (%) (no. of mesh)
1 PA 150 * 103.40 68 5
2 PA 100 300 103.40 68 20
3 PA 90 210 103.40 68 200
4 PA 90 180 103.40 68 200
Bunt 5 PA 90 160 103.40 68 200
6 PA 90 140 103.40 68 200
7 PA 90 120 103.40 68 200
8 PA 90 90 103.40 68 1300
9 PA 150 150 103.40 68 50
10 PE 150 300 103.40 68 5
11 PE 150 300 26.60 70 5
12 PA 100 300 26.60 70 20
13 PA 90 120 26.60 70 100
14 PA 90 90 26.60 70 2300
15 PA 150 150 26.60 70 50
16 PE 150 300 26.60 70 5
17 PA 90 90 26.60 70 2400
18 PE 150 300 27.35 72 5
19 PA 100 300 27.35 72 20
20 PA 90 120 27.35 72 100
21 PA 90 90 27.35 72 100
22 PA 90 60 27.35 72 2300
Wing 23 PA 90 90 27.35 72 100
24 PA 150 150 27.35 72 50
25 PE 150 300 27.35 72 5
26 PA 90 60 27.35 72 2400
27 PE 150 300 56.20 74 5
28 PA 105 120 56.20 74 50
29 PA 105 90 56.20 74 100
30 PA 105 60 56.20 74 100
31 PA 105 46 56.20 74 2000
32 PA 105 60 56.20 74 100
33 PA 105 90 56.20 74 100
34 PA 150 150 56.20 74 50
35 PE 150 300 56.20 74 5
36 PE 150 300 1,140.00 75 5
37 PA 105 120 1,140.00 75 50
38 PA 105 90 1,140.00 75 100
39 PA 105 60 1,140.00 75 100
Body 40 PA 105 46 1,140.00 75 800
41 PES 210 70 1,140.00 75 700
42 PA 150 90 1,140.00 75 100
43 PA 150 150 1,140.00 75 50
44 PE 150 300 1,140.00 75 5

Note: PA: Polyamide, PE: Polyethylene, PES: Polyester, *braided PA @ 7 mm
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Table 1 (Continuation)

Mesh size Thickness Length Hanging Mesh depth
Part Panel no.  Material

(mm) (D) (m) (%) (no. of mesh)
45 PE 150 300 57.00 75 5
46 PA 105 120 57.00 75 50
47 PA 105 90 57.00 75 100
48 PA 150 60 57.00 75 100
49 PA 105 46 57.00 75 2000
50 PA 105 60 57.00 75 100
51 PA 150 90 57.00 75 100
52 PA 150 150 57.00 75 50
53 PE 150 300 57.00 75 5
Wing 54 PE 150 300 27.35 72 5
55 PA 105 120 27.35 72 50
56 PA 105 90 27.35 72 100
57 PA 150 60 27.35 72 100
58 PA 105 46 27.35 72 1900
59 PA 105 46 27.35 72 1800
60 PE 150 300 27.35 72 5
61 PA 105 120 27.35 72 50
62 PA 105 90 27.35 72 100
63 PA 105 60 27.35 72 1900
64 PA 105 60 27.35 72 1700

Note: PA: Polyamide, PE: Polyethylene, PES: Polyester, *braided PA @ 7 mm
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2.4 WUURIRBINNSLABNAY (selectivity model)
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Figure 3 Model of purse seine and mesh shapes after pursing procedure is finished (/\/IiJ means

mesh size at horizontally /-th and vertically j-th position)
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Figure 4 Parameters of mesh (H and B) and maximum body section of fish (h and b) used for

selectivity calculation
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Figure 5 Estimated fork length frequency distribution of skipjack tuna caught by tuna purse seine of

FRV Mahidol in the Eastern Indian Ocean in 2012

3.2 ANNENILAsEIUENIRIURUNTRILALAINMSInTRIASARENLa B iiEuEalsEag
FNINTI 2 LAPNAIANENIEENUN Ui ANENIEUIRLAFITNININTIgA ANANTDY

ANF0 AINUWNTBIANED WATARAIUIENINANNANLATANNULNTBIATAITeFat el Ay iTieuny
AINMINARBLANNANRUTIENIN A/b uaz L wudn visaessaulsldlaanudniusiu (2 = 0.06; n = 60;
d! =2 1 o 1 a o ] U =2 o o dl dl =

F =3.7; p = 0.059) TWNNEDN NGUAIRENNAAFIUITNINANNANUATANHIUITBIR AL BL A

ANNENIEDNU WA LANFANITY A9l AstnAeAasuae /b (1.486) lUlEA s lunnsanassanunisalls
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Table 2 Minimum, maximum and average * SE values of fork length (L), body weight (W), maximum
body girth (G), body depth (2h), body width (2b) and ratio between body depth and body width (h/b) of

skipjack tuna specimens measured at fishing port in Kagoshima, Japan in 2014 (n = 60)

Parameter Min Max Average = SE
L (cm) 34.5 594 42.3+0.8
W (kg) 1.0 4.9 1.7+£0.2
G (cm) 24.5 43.6 29.4+0.2
2h (cm) 8.4 15.5 10.8 0.7
2b (cm) 6.1 10.9 7.3+0.1
h/b 1.273 1.695 1.486 £ 0.009

3.3 ANEUENIsIAaNALIadATaIaaduaaNAulanhd s ulaniNaLay

v

2 o Vv A A o o o Y oy 2 o o
nsiendulanyurfiesunuvesAsasieasudenduin i JdulAinisaandy (selectivity
curve) WULIMNNLALY (one-tail type) uardanmouzianiy MHun doundniiuyuiiznugasnaiwazsay
FnLaaadulig waviiaaiunuesaliunifeunmuentaelativad e Wuldaniaaeandunsssusiasngn
b dll o 2 % o o all dl ° v o QI dgj :/j
Spa8z 100 LARAUAIaEIMIUNUAINEIEWIALRFANNNTGA IR G, uaE G,y INNTU §9H91

C oA a . y oy a4 o . =
muwnLﬂugummmm\mmwmmu‘llmumnﬂaaummm (NINN 6)

100
75

50

Selectivity (%)

25

Maximum body girth (cm)

Figure 6 Selectivity curves for skipjack tuna simulated by fish-net encountering between 1 and 30 times

(k means number of encountering time)

loulasein G, G, Wa¥ G,,, \MluA L, L, waz L, dlerandnerihaueausring 1-30 Ak
(19797 3) whaRansaATAdendLT AT UNNINsTAE AT sA BN er R a Ty
uaL WU91 Msdnainrueuaeaan 2-3 akt fipnaeandesiunisnszanansizespanaentden
vnszeelafisuly Tnefien L, BEj331919 30.9-37.9 WIUFLNAS feliuaiindiReeiuAreenuEaden

PNTEUTNANNDINHAMNLANFANARNNN (size at sharp decline) nadsdngrasdaananue1afnduan
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FHEALAAT NG 5 BIRAWINTL 33.0 WRLMAS Wanantl S93AN L, WU 46.7 uRmng 9

'
o

ANINndrgaeanenaTiiduAgulien wasliAl L Wi 22.6-26.0 ufmng 39 IndAeiy

ANNENE BN NIUAEANAATBIUANAULS e 24.0 LEWRNAT

Table 3 Size selectivity of survey tuna purse seine for maximum body girth (G) and fork length (L) of

skipjack tuna at different fish-net encountering times

Fish-net encountering Maximum body girth (cm) Fork length (cm)
(time) G, Gy, Gioo L, L, Lioo
1 3.5 16.5 31.1 12.7 28.7 46.7
2 11.5 18.3 31.1 22.6 30.9 46.7
3 14.3 24.0 31.1 26.0 37.9 46.7
4 16.0 26.4 31.1 28.1 40.9 46.7
5 16.3 27.6 31.1 28.5 424 46.7
10 16.6 29.6 31.1 28.9 44.8 46.7
20 24.0 30.4 31.1 37.9 459 46.7
30 27.1 30.7 31.1 41.7 46.2 46.7

nuanananq N1 liNn1anaasanunsalluslnan el k windu 2.5 A% 4115unng
FetinTuaouedlan 2-3 AR LATNATIENLGT AN L, WAz L Wil 24.9 uaz 35.8 LIUALNAT ANNATAL
= o . a 9 o & o & = oA Py
TNAAAARDINLNIINIEANEANNDBBIANNEEaNIea lunaduNINTY Al Aa@anldan L,

W k Wi 2.5 A3 Wuawnawsndy (L) dusunisdiessidndoureslanunviesununaulfsieli

3.4 And7UEBIUNNUYVBIMAUNAULARINTUIALSTNAL TUIARNIA LAZUUIARILANIE
dadoulugirasiiminaesdagurfiasunundulfunnd$enas 80 Hawinluninan L
e - de ns - - de 4
atslafinny dauifisswnundulduinnindesas 50 Hawaidnnan L, waz L (N7 7) aannng
wWrsuisudadouaastariifisswnuidawialuaindy L L, way L, wudn Saonuuansaeiy (F =
1,765.4; p < 0.001) Inenlanidauialugindn L Adpdounuinndilandawaluninda L, (g =53.1;p <

0.001) wazanfauialuginin L, (g = 56.1; p < 0.001) il Talflmauuansieiuszudrsdnanuans

danpudawalugindn L uaz L (g = 3.0; p > 0.05)
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Figure 7 Proportion of smaller and larger sizes than the size at 50% selectivity (L = 35.8 cm), marketable
size (L, = 40.0 cm) and maturity size (L, = 43.0 cm) of skipjack tuna caught by tuna purse seine of FRV

Mahidol in the Eastern Indian Ocean in 2012
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Study of fermented fish (Plaa-som) production from by-product of Fermented fish

household industry
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Abstract

The objective of this research was to study on quality of fermented fish (Plaa-som) from by-
product of fermented fish household industry. Four formulations of Plaa-som were prepared from
chopped head and fish frame of Nile tilapia, cooked glutinous rice, salt and garlic in the ratio of
100:20:8:5 (formula 1), 100:20:8:10 (formula 2), 100:20:10:5 (formula 3), and 100:20:10:10 (formula
4). All treatments were allowed to ferment for 60 days at room temperature. The results revealed
that spoilage of fermented fish was found in formula 1, 2, and 3, except formula 4. Then the formula
4 of fermented fish was investigated for total plate count, lactic acid bacterial count (aerobic and

anaerobic condition), pathogenic bacteria including Salmonella spp., Bacillus cereus, Clostridium
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perfringens, Coliforms, Escherichia coli, and Staphylococcus aureus, gnathostoma larvae and fluke
metacercariae. It was found that all microorganisms and parasites were not detected from the
formula 4 of fermented fish. The fermented fish was dried at 60°C and was analyzed for chemical
quality. The pH value and moisture content, total titratable acidity, protein, fat, calcium, phosphorus,
and antioxidant activity by DPPH assay of the fermented fish were 4.80+ 0.11, 5.12+0.23%,
1.57+0.50%, 25.15+0.54%, 27.62+0.37%, 1.82+0.37%, 2.21+0.63% and 9.42+0.35%, respectively.

Keywords: Plaa-som, By-products, Fish frame, Antioxidant activity by DPPH assay
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Table 1 Total plate count (TPC) and Lactic acid bacteria count at aerobic (LAB) and anaerobic

conditions (LAB-an) of Plaa-som which were fermented for 60 days in 4 formulas

Methods Time Viable cell counts of Plaa-som (CFU/g)
(Days) Formula 1 Formula 2 Formula 3 Formula 4

TPC 0 1.21+0.13x10™ 8.62+1.10x10™ 7.24+0.31x10™ 3.17+0.11x10™
7 1.83+0.62x10% 6.24+1.66x10"° 9.47+2.20x10" 1.67+0.34x10"
30 4.30+0.98x10 6.07+0.33x10™ 3.7+0.56x10™ 3.83+0.71x10™
60 ND ND ND 0

LAB 0 <10 <10 <10 <10
7 2.06+0.68x10" 1.18+0.23x10"® 3.74+1.75x10™ 4.83+1.0x10"°
30 8.53+1.12x10* 6.97+0.58x10" 7.83+0.12x10" 7.5+1.59x10
60 ND ND ND 0

LAB-an |0 <10 <10 <10 <10
7 5.57+0.85x10°° | 4.80+1.55x10™ 5.60+1.55x10° 6.60+0.62x10%
30 1.59+0.75x10* 6.37+1.34x10% 4.10+0.26x10™ 4.60+0.92x10™
60 ND ND ND 0

Data expressed as mean+SD (n=3)

a, b, cd

ND = Not determined
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wudlalaslaamdindandaunduiledaliasnigmadudsenyyadasslneds DPPH ufesas
74.06+1.14 FailuAfigandinai lfiannnisdnunaiell usinisaiagaAniniuiamnaevesdanluud
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Table 2 pH value, moisture, acidity, protein, fat, ash, Calcium, Phosphorus, and %DPPH Inhibition

of Plaa-som (formula 4) which was fermented for 60 days

Parameters At day 0 of fermentation At day 60 of fermentation
pH 6.52+0.21° 4.80+0.11°
Moisture content (%) 5.31+0.10° 5.12+0.23°
Acidity (%) 0.0 1.57+0.50°
Protein (%) 25.88+0.22° 25.15+0.54°
Fat (%) 29.39+0.65° 27.62+0.37°
Calcium (%) 0.89+0.3° 1.82+0.37°
Phosphorus (%) 3.36+0.25° 2.21+0.63°
%DPPH Inhibition 39.02+1.10° 69.42+0.35°

** Means with different superscript in same row are significantly different (p<0.05)
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Fig. 1: Scanning electron microscopy of Tilapia fish bone before the fermentation of Plaa-som (a, b)

and after 60 days of the fermentation of Plaa-som (c, d) Bar: 500 M x40 (a, c) and 50 M x300 (b, d)
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Comparison of the use of finished yeast to improve the quality of cassava residue
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Abstract
Two types of finished yeasts, baker's yeast and fermented yeast were compared to
improve the quality of 4 formulas of cassava residue mixed with cassava meal and soybean meal at
different ratios. Formula1 100: 0: 0%, formula2 90: 5: 5%, formula3 80: 10: 10% and formula4 70: 15:
15%. Fermentation conditioning at initial, pH 5.1 - 5.2, moisture content at 89 - 90% and all formulas
were kept at room temperature for 2 weeks. The yeast type and cassava formula resulted in a different

increasing of percent protein in each formulas (P<0.05), the baker’s yeast showed higher of percent
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protein increase than that of the fermented yeast. Yeast types showed no different statistically
significant (P>0.05) on pepsin digestibility, however the cassava formula fermented with baker’s yeast
had a significant difference in pepsin digestibility (P<0.05) by formula 4 showed higher pepsin
digestibility than the others. The significantly different interaction (P<0.05) were found between yeast
type and cassava formulation as considered the benefit return, the cost of protein (grams), the all
recipe of finished baker's yeast formula showed higher benefit return than that of commercial
fermented yeast. This study reveal that finished baker’'s yeast can be utilized as alternative yeast
source to replace fermented yeast in improving cassava residue and fermentation process could
improve the functional properties of cassava residue as alternative feed that suitable for aquatic
animal.

Keyword: cassava residue, efficacy digestibility, fermentation
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Table 1. mean values comparison of Initial protein, Final protein, Protein increase (%), Pepsin

digestibility (%) Cost and pH.

Treatment Initial Final protein Protein’ Pepsin Cost? pH
protein Day14 increase (%) digestibility G Protein/1
Day0 (%) Baht
Baker yeast
Formula1 477+0.19"  8.81+0.13"  84.84+587°  62.94+0.48°  24.34+0.35°  4.91+0.01°
Formula2 6.90+0.09° 13.2620.13°  92.24x1.15° 74.67+2.00°  28.09+0.29°  3.90+0.05°
Formula3 8.47+0.25°  16.39+0.26°  93.57+2.97°  77.74+0.89°  28.16+0.45°  3.80+0.01°
Formula4 10.43+0.17°  20.22¢0.12°  93.97+2.10°  83.21+0.72°  29.22+0.18"  3.81+0.01°
Fermented yeast
Formula1 446+0.52°  7.86x0.11"  76.18+2.49°  62.00+0.98°  17.85+0.26'  4.34+0.08"
Formula2 7.20+0.34Y  13.73+0.07"  90.87+0.15"  75.53+0.97°"  24.97+0.13°  3.91+0.09°
Formula3 8.43+0.01°  16.10+0.05°  90.93+0.77°  78.92+0.67°  24.40+0.08°  3.83+0.03%
Formula4 10.76£0.13"  19.76+0.23°  83.62+0.65°  83.50+0.34"  25.66+0.30°  3.83+0.04"
P-Values
Yeast (A) 0.125 0.000 0.000 0.266 0.000 0.000
Formula (B) 0.000 0.000 0.000 0.000 0.000 0.000
AxB 0.000 0.000 0.023 0.185 0.000 0.000

Mean values in the same column followed by different superscript are significantly (P<0.05). All values are means * SD.

'Protein increase (%)

{Final protein X100
N Initial protein

}— 100, ’Cost G Protein/1 Baht =

Final Protein x10

Cost per kilogram
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Figure 1 mean values of percent protein increase. The yeast type and cassava formula resulted in a
different increasing of percent protein in each formulas (P<0.05), the baker’s yeast showed higher of

percent protein increase than that of the fermented yeast
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M Baker'syeast M Fermented yeast

Figure 2 mean values of pepsin digestibility. Yeast types showed no different statistically significant
(P>0.05) on pepsin digestibility, however the cassava formula fermented with baker’s yeast had a
significant difference in pepsin digestibility (P>0.05) by formula 4 showed higher pepsin digestibility

than the others
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Figure 3 mean values of cost (grams of protein per 1 baht). The significantly different interaction
(P<0.05) were found between yeast type and cassava formulation as considered the benefit return,
the cost of protein (grams), the all recipe of finished baker’s yeast formula showed higher benefit

return than that of commercial fermented yeast
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Abstract
The main purpose of this study was to evaluate the bioactivity of the mixed algae extracts
(RSE) which consisted of alga extracts of Rhizoclonium hieroglyphicum and Spirogyra neglecta in
order to increase biological efficiency of RSE and reduce the cost of alga materials. The RSE was
determined the total phenolic content and in vitro antioxidant activities. The effects of RSE on lowering
blood glucose, triglycerides and cholesterol were studied in streptozotocin-induced diabetic rats.
The results showed that the total phenolic content of RSE contained 42.31 mg GAE/ g extract and
also presented the antioxidant activities were 1115.28 mM TEAC/ g extract, 33.17 and 139.44 mg
GAE/ g extractin ABTS, DPPH and Superoxide radical scavenging assays, respectively. In animal
study, the RSE at the concentration of 500 mg/kg was fed to the streptozotocin-induced diabetic rats
for 8 weeks and showed the significant decrease of blood glucose and total cholesterol levels
(36.82% and 29.38%, respectively) when compared with control group of diabetic rats. From the
result of this study is a guideline for the development of freshwater algae extract as a supplement for

hyperglycemia and hyperlipidemia in diabetic people.

Keywords: R. hieroglyphicum, S. neglecta, antioxidant, anti-hyperglycemia, anti-hyperlipidemia
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Figure 1 Dried R. hieroglyphicum (a) and S. neglecta (b)
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NARALINEIIARUYA ABTS ™ neintinen 1.8 wa. avlunasafilamaaauiseiinfilsmeainlessy nax

eansidematulagnistszne U9 14 atiufl 2 nangiax - fuaAN 2563




101

o

Widiniu 1918 6 wad dnAtganauwasi 734 ualuiuns Auannmsrdnenya ABTS  ilufasazann

o dal
ANNITANY

OVaIRaYYA ABTS ™ (%) = [1- (A734 sample / A734 control] x 100

1
al

\ia A734 sample WAy A734 control HIWANAANAWLAN 734 WNTUINAT TBIA1INARDLUAZUNT

o  a

ﬂmﬂmﬂ"l,@@@u ATNAIAL L‘]_GTE]‘]_ILﬁﬁl‘].lﬂ')’mL%N%uﬂ]@ﬂ@quIﬁ@@Uﬁ/U®Q’1NLgﬂjll?'ﬁu‘ﬂ’ﬂ Qiﬂiﬂﬂﬂ“ﬁ‘%\uﬂu

BYRUFUTAINUR NUannMBWINAU (Trolox equivalent antioxidant capacity, TEAC) 11304N3a129

Tnsaand
3.2 nVEINAYYADATEANNIAT
a

-
a aa

ONBUIReUYABATTANNIET (DPPH radical scavenging assay) ANNABYRY Zhang et al. (2007)
TnananatsainaInsne 0.4 ua. AUATarAaYYABATTANNLAT (diphenyl-picryhydrazyl radical,

DPPH’) 1.6 1a. fiavialindmiiungn 30 wndl anidnAIn1sganauuasnANeIoaay 517 wiluwes

4 1
o a

AUUNIELERYYABATT DPPH gAsauinsldainnistinAnisganauuasianaaannismnsaedng

£ 12
A 4 o

WILAUAINIAANAULAIAIAY A9l
DPPH radical scavenging (%) = ((Ao — As) /Ao) x100
Tng Ao uaz As AB AINNIRANAUUAIENAL WAZAINIIAANABLAINENAIANIANANTABEN
PRy = =9 a aaa = a | A a o 1

ansnmsg U i lunisieugnasuenyadastaiiie Ae nsaunadn viladuiiadniuse

NFNARNRNTANAFIDENN (Mg GAE/g extract)
3.3msAngnsranayyadaszgilaiaantadn

gusnisednenyagiilaieantas A1uaEn19049 Nishikimi et al. (1972) taatin 156 Tulasiu-
an5189419a2A"8 nitroblue tetrazolium (NBT) 1331m9 1 14, uaz 468 ulasluaifrasaisazant
nicotinamide adeninedinucleotide (NADH) 131103 1 14, HaNfiug1sannamselinimg 0.1 ua. uao
in 60 TuimsTuanfuesansazans phenazine methosulphate (PMS) U3n1m3 0.1 Na. uanlsidindu fia
13 5 w1 wiaunlddnAnisganauuasnaoinaonan 560 wrluns Tnaldnsaunaaniiuans
NIRTTIU

d9

4.MSLATENRAINAADY

¥ o & o

nanasaslafuniseyifinislddndainanznssunisiiiuguanisiaesdnuaznisly

v o

AnIMAaee AzUNNEANERT NunAneaudealud wnnaaatasanig 30/2561 Inglduyanamag ane

1
3 1

g Wistar d338a1nAudidaimaaasugis snanandouiing dsnliusluliasdndnaaasiinig

v
o

AILANGIINAH 25+1 aaAmaiiea a7 41 dnnsliieisuaziinaeniaan wiisiyanatiimin

Tugag 180-220 niu aanilu 4 ngus az 6 fa Al
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N 1: ﬂ@iwglﬁi?”ummiﬂﬂﬁmu@mmzﬂ@uﬁﬁﬂﬁu (normal dietary control; NDC)

ﬂ@jz\l‘ﬁl 2: ﬂ@juméifﬁmﬂslmﬁﬂmgﬂmwluLL@Zﬂ'ﬂuliﬁmiqu (diabetes mellitus control rat; DMC)

ﬂ@;u‘ﬁ' 3: ﬂ@ju‘wwﬁ/’]mahlﬁ@mqa wartauansanngnId nitaNay (RSE) 2u1a 500 Nn./nn.
(diabetes mellitus extract rat; DME)

nau 4 ﬂ@:wwfﬂm@iwﬁmgq wazlauNanN1IZILNUINUY (metformin) AUIA 50 JN./nN.
(diabetes mellitus metformin rat; DMM)

Tnanguil 2-4 %Qﬂmﬁmﬁﬂﬁlﬁmmfam‘iﬁmmlmﬁﬂm@;\i (hyperglycemia) fiaein13an
streptozotocin W1n19T899ia4 lawna 40 Nn./nn. (Srinivasan et al., 2005) M&sanNTiL 10 $u fhszdv
fianaludenuy winilAngendn 200 un./ma. (mg/d) uamsienisiinnaziumany ieGudeuans
naaaunguiliFuniateu RSE waziunesiy %gﬂﬁﬁm@zmﬂ%ﬂﬁ”ﬁﬂa&uﬁ@uﬂ@u Tneavtfauluans
1981 8.00 4.289NNTU naan 8 dila zﬁ“md“wm@mnﬂﬂ@;mxiﬁ%’ummw.@ufﬁﬂﬂwLWMW@ %1n13
Tuinimin waziinafufedadenfitinnilaienenunng 0.5 ua. iedaszimdanilu
wanansialil
5.N115A59IAAITIAN LUNAIAN

nsmsaadnAndainiilunanasn Tiun seduimanglag lasndimelsd uazneindinesea tne

g maaaudiagt (Biotech, Bangkok, Thailand)

ADAN LE Ll UN15IAsIZN
fayanisidegnazdneyyadaszazgnuandluglanads + ANdeuuunInTgIu (MeanS.D.)
fayanisideludninaaesazgnuansluglAnade £ Andedwuninsgiu (MeansS.E.) n1sdiAsnzit

ANNLANFNNTDINGNNARDS 1 One-Way ANOVA ANfAagl Post Hoc Test 2849 Duncan

NALAZIANTUNANITNARD
AsanauazlsNaslsznaunNwaansan

AINAITARAAINIIENG 2 BA Aetn WULFNIUATaARa Mg InLazasean Anly

o

wlesiduiansaiaild (%yield) WML 44.36% Wae 36.20% PRI AU ATNEATL A19ATR
swelndaneneuneuiedtinmatiy dousrsasaaviemdunsuiiadiZoadn Wethansads
aesriauimungmsivailugnmdau 1:1 Sundn RSE wdatinldmBunmanslsznaufuaansan
WU51 RSE H1f3nnuanstlsenauiuedn 42.31+0.30 adninanyaresnsaunaansdeansanna 1 niu
(mg GAE/ g extract) WauFeufieuiBunsansUsynaniiuedn inulugwineinn 107.02 mg GAE/ g

extract waz@uIne lniA1 8.58 mg GAE/ g extract (Janthip et al., 2017) wamal#iifiudn RSE N8N

' v 1
a K =l =

ANTINANANTAN PRI 2 THa N TR AU senauAua AN TN e UA1us e lnies
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a

= =2 :j d’l o ;9./ a = a aaa o %
1HaRea wazunMIANENATIE RSE Sauansnmafinuenyaddssieliniea anietuazgiideiaan ladls

Anfng (Table 1)

a [ ]

NIANENONEUINDUNRDRTZUDIRTANARING1RUNARN

qQQ
Lg k2
nMsANEgNBAueYyaBaITIBNaNIaina i Eunan T ldiinaaaunisrdneyysdasy

9 a

a A = aaa

3 1iin A ayyainea ANNeT uarayyadasygilileseanlas wansly Table 1 wudn RSE teunn
1 nfuilgrsasneyyadaszieiifiea 1,115.28 mM TEAC/ g extract Tuguningvisasneyyadaszaasans
ANAAIMIEAN 3 Wi kazaude lndseanns 223 win ANNsIRNIUN1IINEes Janthip et al. (2017)1’71'
mealineunting Tngaminmuazaminglnudazaiiaanansnasneusadasseifiesls 379.01

a

v o s
AT 4.95 mM TEAC/ g extract ANNANAL WwananBeenLd RSE Ngnardneyyadaschiiiiet uazqvs

1
o a

1dnayyadaszgliledeanlas 33.17 uar 139.44 mg GAE/ g extract muaNAY et linfFauiiay
AU9IL9IUAREUDY Janthip et al. (2013) NWLAIA1TANATINIDIANMINLLANAINITNIIAAYHABATLANN
|87 3,446 mg GAE/ g extract vinl#iuindn RSE Hgniadnayyaniiiiet lAtiasndnansainaivsnain
= a a '
WieNTinREagNIN

HaaINNIInAaesfInatanedgllfidn RSE graansanailiitiunnanslsznauiuednuasd
qMBHnuenyaBATEIY 3 aila gendnansaintnaniigln usAndnarsanaamiaen atelafinng
WINNATNFUYUTBIANUTIE LT A1978Le1 (3,500 unsailaniuiiminuiie) d51a1g9nn

a ¥

amdngln (600 umsiaflaniumuinudia) D 6 win Asiugns RSE avaunInanfiuyuaeingaulig
< k4 1A o & o ¥ =< 1 I o o ' a
014 50% (Fiunuanad 2,050 umsiailanintminuiiv) asasduniaaenunistinldwmunse T
a o N 2 o P S P o < -
widiae s wanandnnirdneyyaeineauaraiiiesuidn faainsnrdneyyagiideiesnlad Ty
ayyasaseinulilusenaniduanmeguesnisiianiay oxidative stress dinliinanamad lusienie

auinligniaiialsals (Rahman et al., 2012) aaiflulillfidngns RSE azdqtanszAuayyadasslu

$1anelfFaen i

Table1 The antioxidant activities of RSE (S. neglecta and R. hieroglyphicum)

Assays for antioxidant activity Values
ABTS radical scavenging activity (mM TEAC/ g extract) 1,115.28 £ 23.11
DPPH radical scavenging activity (mg GAE/ g extract) 33.17 £ 0.62
Superoxide anion radical scavenging activity (mg GAE/ g extract) 139.44 + 3.39

Data are expressed as Mean & S.D. (n=3)

a LR
NATLATIZRANT AN LUNAENT
nanpaaulss@nininaas RSE lunyanaigniilaninifannznmanu Inevinlidsyau
WaalulaennaunImagaLNINngn 200 mg/dl viralnnag hyperglycemia &agl streptozotocin A
L o

v 3 v o 1 dl 3 QII ' a a a =® o Y a
Lﬁmvl,ﬂmmﬂLummaﬁlummfaummumw qmm:mmzmmmﬁuu@uﬁ@u A IAAN1ZILIMIU
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' '
I = o

WU HANINAFDUNUIN NguUYLnG (NDC) uaznguuyngniuiiaainlfiiianiaziunmunguasuaw

A

! a'vLy.y i

(DMC) nguitiFunnsilauaisain RSE (DME) uaznguilazunisileusiumnaifiu (DMM) Jn1s
Anduaeimin g lidafun1eaia (p>0.05) iflagannlunimeasailuniswiianin1ifianiny
tnnaludenguitesetnaies uwilimilanihliianngdou sufinsfisdureaimindekivansig
funnn S lfinamuinaqiusyavlnenamalsd (Table 2) nani13tfauansain RSE wazeunnasniuly
NANNYLLYMU Ansaiudnng 8 41a19 nudn uyguiuaungs DME fsvsuimaluidenanas
36.82% UATABLAALAEIAATIN ULABAAARY 29.38% Lﬁ@LﬁﬂUﬁUﬁ‘l‘;}LUWW'JWu DMC LﬁuLﬁmﬁm@:wﬁ
IAFuenunveaiiiu (DMM) adnaldadAnynieans (p<0.05) ‘Emn@inma@@nqm’%m RSE lunsan
ﬁﬁmaiulﬁﬂmiw:lﬁm%]mﬁuaa%‘lﬁuu@ueﬁu W RENnNIAsENLGn ansafmina g
1,000 un./nn. fluasenisifiuaanalalunisnenauessefluudugau wasdiaiszduiewlsfilgns
Fnuannadasy (Ontawong et al., 2013) Tunizfiansaiaaminglngaeiirawa 1,000 un./nn.anansn
amszFinmauaslnanaelad LEdae T uiy (Srimaroeng et al., 2015) wan4l#1iuq1413 RSE 2u1A
500 sin./nn. AnsnsaansiLtinmalBiuRsafua e azamingln uenaniteaminglnua
AnILLNNA1THUBYYABATE TntlanIza1sNueaN sinlelnimedfiufinuluamineiis 2 4in
(Janthip et al., 2017) Az g8 ann1s i ANTIZLATE ARENT LAT Lazdanasinlfanssiuinang InenaLme

l96! uazmananasas lugninizwnmanuls

Table 2 Effect of RSE on body weight, glucose, triglyceride and cholesterol levels in diabetic rats at

8" week

Group NDC DMC DME DMM

Body weight (g) 460.00 = 14.14 4283313825 44778 £14.02 443.3319.43

Plasma glucose level  128.14 £7.50° 27572 %£23.21° 174.1919.16° 164.30 £ 4.78°
(mg/dl)

Triglyceride level 55.59 + 5.18° 9023+ 11.15° 80.88+222°  83.50%+ 3.53°
(mg/dl)

Total cholesterol level 47,18 & 3.01° 67.90 * 6.96° 4795+ 252" 5598+ 1.63°
(mg/dl)

Data are expressed as Mean T S.E. (n=6)

a, b, c Means with different superscript in same row are significantly different (o < 0.05)

AN Figure 2 uansumtingouazAdailuae arasuynantnfuaznguiunuaunngs lu
AU 0, 4 WAz 8 NI HNTANTUYRIUIUINAY IR A NLANANSTUNINATR (A) AUATEAY

& " : Y A T — A dnvs
11018 TWABATDINGNNLNMNUALIANH UL WG Tund AN N 4 dUanT Tuaneinguinliy

eansidematulagnistszne U9 14 atiufl 2 nangiax - fuaAN 2563




105

1 v i !
a =

nstlauansania RSE (DME)) Buiuunliinaeasssuinnnananasludinniin 4 (anag 21.38%) waz
anaaae9tnauludlnniii 8 (anaa 36.82%) BEN9HAMNLANANAWN9ADH (B) Taldinansnaday

iumeaiungui liFusmnnaiin (DMM) dauanlasnamelsfaeauyluInouynngy wuawEau

o o

ateldadAnyannguuylnd aalliasniainnisiianiazsiuinewinlfissauaedlnanaales

¥ 1
=l

R A em 4 . LA
ANy ulilunguildfuanunveiiu luanefisvaunamainases lunyluiwauanasat 19 e
FHILFAFUANYN 4 WAy 8 TIRBAAFAITLINENIUABUUTNDNNUIN a17a7RNNIa98 98 lnLaza1nde

' 12 '

WMTUIA 1,000 1n./nn. AauantRastiimaluaen daiuanlalunsneuauessiedugau uay
annNTNANTzIATEARANTLATY (Ontawong et al., 2013; Srimaroeng et al., 2015) LAZANTATAAUIE
wndainmadueaenlal HMG-CoA reductase finliinnsduinnzviranamasaaluiuanad uazannig

ArdnpaIaaLAasanluail&@nfan (Doungjai et al., 2016) Tnanalnnisaangniaaninialuiaen

! 12 1
al o =

A [ % oa 2 o [ % =X ! 1 Y o =X o
widaunuaunwaddun g lunisineleaiuinau muumwmﬂuﬂquw A3U RSE auansrAll

ABLAALADIDA TN UIUAS LA

500 - A 500 -
ND DM DME EDMM =
ENDC E8DMC D—I— B = 3 [IJNDC EJDMC []DME [gDMM
400 L Al :::; 400 |
° ol 3
= il °
£300 | ol S300 |
2 o5 3
Z200 L o 3200 | c
S ] m
s} & =
100 | o g100 |
[, [o}
ol =
] g
0 1 1 S £ 0 L
©
0 4 8 - 0 4 8
Time (week) Time (week)
120 C 120 D
1 NDC g DOMC [JDME E3 DMM . GONDC ®@&DMC ODME EDMM
/g:mo _ i e 0 L
\E/ 80 -+ e Ego L
2 3 8 a
3 g b S L
% S 60
5 ! g b
® 40 3 3 P
s S g r %
k=) ,0‘1 ) lﬂ
= 20 4 b S20 | i
i 3 i
o= = i
O T T 1 O "
0 4 8 0 4 8
Time (week) Time (week)

Data are expressed as Mean  S.E. (n=6)
a, b, c Means with different superscript in same row are significantly different (p < 0.05)
NDC= normal dietary control, DMC= diabetes mellitus control, DME= diabetes mellitus extract 500 mg/kg, DMM= diabetes

mellitus metformin 50 mg/kg

Figure 2 Effect of RSE on body weight and blood chemistry in diabetic rats during 8 weeks
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da9lnan1snaang

ansafinamitglnuazaninamngninuimugaslulFandn RSE wudn Jifsunn
= a & o o a ;9; a aal aaa e
ansdszneviueaniduesdlszneudndny Nanasiueuyaddsvielinied ANAeT wazeyyagiiles
aanldd Wetn RSE lUnaaaulunyluineu a18130uanagnianszdunInia (anti-hyperglycemia)
LAZDNEANTTALIABLAAIAETRA (anti-hypercholesterolemia) Tuidanglunynin1aziuavauaiing 2
1 Daudidanisinansainaivineis 2 alanwmungnslusidy RSE azlitininanstsznauiuedn
99N WATONERURNYABaTETiae NI A MINEANTHARYY WiGRT RSE ANNNI0AAAUNUIRNALLAY
WAAEMETININLAR Benanta e induanspuanti lunsnema Winunandusianson nagns
o ' a ¥ o a o « A a a e dl o dl
panaadanuduliliflunsWmundundndusfidsuarwadandlad inalasiuninziunuauig

Wunilalulsaldfsma@esanuud Huinauatinasaiiassallszainslulszmelne

nnRnssNUszniA

o o

ugIA090UAMAINIBNMUATUALUNIIIAE (4N9.) AU uaTLaYuN1I34tsTaL
oy nannieléilasaniswmuninias me’m%”mﬁfafqmmumm (W2a.) 39alATeNIg PHD5910010
équﬁuu?ﬁméﬂwmjmﬁiwum%q AP UWATIDTDLAUNIAITIATINNG AUTUANLANERS
unAnendudedlun uazanrmaluladnisszaauasningnsmnnin sndnendaudl dmsunng

P o cdaza  ao
atuayuiuan unwarelnsain 1 lunisiay
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[ Guide for Authors }

The Journal of Fisheries Technology Research (J. Fish. Tech. Res.) Welcomes the
submission of manuscripts that meet the general criteria of significance and scientific
excellence.

Preparation and Submission of Manuscripts

Authors submitting manuscripts for publication must follow the following guidelines.

1. Manuscript texts must be written using high-quality language in Microsoft Word. The cover
letter and two copies of manuscript with CD will be sent to the editorial office, The Journal of
Fisheries Technology Research, Faculty of Fisheries Technology and Aquatic Resources,
Maejo University, Chiangmai, 50290 THAILAND

1.1 The Title should be a brief phrase describing the contents of the paper. The Title
Page should include the author(s)'s full names and affiliations, the name of the corresponding
author along with phone, fax and e-mail information. Present address of authors should appear
as a footnote.

1.2 Abstracts should not exceed than 250 words. The Abstract should be informative
and completely self-explanatory, briefly state the scope of the experiments, indicate significant
data, and point out major findings and conclusions. No literature should be cited. About 5
keywords should also be provided.

1.3 Manuscript texts should not exceed than 10 pages including abstract, figures, and
tables.

2. Format
2.1 Cordia New font must be applied.

18 pt Cordia New Bold fonts must be used for title and set in the middle of the page.

14 pt Cordia New Bold fonts must be used for authors and set in the middle of the page.

16 pt Cordia New Bold fonts must be used for all headings including Abstract,
Introduction, Materials and Methods, etc.

15 pt Cordia New fonts should be used throughout manuscript and all pages numbered
consecutively.

12 pt Cordia New Bold fonts must be used for footnote.
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2.2 Manuscript texts should be prepared single column, with margins (right = 2.5 cm;
left = 3.0 cm; top = 3.0 cm; bottom = 2 cm).

2.3 The Introduction should provide a clear statement of the problem, the relevant
literature on the subject, and the proposed approach or solution. It should be understandable
to colleagues from a broad range of scientific disciplines.

2.4 Materials and Methods should be complete enough to allow experiments to be
reproduced. However, only new procedures should be described in detail; previously
published procedures should be cited, and important modifications of published procedures
should be mentioned briefly. Capitalize trade names and include the manufacturer's name and
address. Subheadings should be used. Methods in general use need not be described in
detail.

2.5 Results should be presented with clarity and precision. The results should be written
in the past tense when describing findings. Results should be explained, but largely without
referring to the literature. Discussion, speculation and detailed interpretation of data should not
be included in the results but should be put into the discussion section.

2.6 The Discussion should interpret the findings in view of the results obtained in this
and in past studies on this topic. State the conclusions in a few sentences at the end of the
paper.

2.7 Acknowledgment is optional and should be as brief as possible.

2.8 Tables, figures, and references must be written in English.

2.9 Citations of published literature in the text and at the end of the manuscript must be
written in English.

2.9.1 Citations in the text should be given in the form of author and year in
parentheses; (James et al., 2011), or, if the name forms part of a sentence, it should be followed
by the year in parenthesis; Tomas and James (2010).

Citing two or more documents by multiple authors; List authors’ names by alphabetical
order, followed by year of publication, link each document with “;”(Keiser and Utzinger, 2005;

McCarthy and Moore, 2000; Nawa, et al., 2005)
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Citing documents cited in other documents; Put author's name and year of original
document’s publication, followed by “cited in” and secondary document’s author's name and
year of publication; (Choi et al., 2004 cited in Kaewipitoon et al., 2008) Online materials; (Yu
and Mott, 1994: online)

2.9.2 Citation in reference list;

All references mentioned in the reference list must be cited in the text, and vice versa.
The references section at the end of the manuscript should list all. For papers printed in a
language other than English, indicate the language in parentheses at the end of that reference.
The following are examples of reference writing.

Reference to a journal article:

Khuantrairong, T., and Traichaiyaporn, S. 2010. Efficiency of carotenoid and nutritional values

of an alga Kai (Cladophora sp.) for economic utilization. J. Fish. Tech. Res. 4: 54 — 64. [in Thai]

Reference to article or abstract in conference proceedings:

Cliche, G., Hebert, D., and Bourgeois, M. 2007. Evaluation of different parameters to optimize
the collection strategy of the sea scallop (Placopecten magellanicus) in commercial
operations. Proceedings of the 16" International Scallop Aqguaculture Workshop.
Canada, May 11 — 18, 2007. 24 — 28.

Reference to a book:

Boyd, C.E., and Tucker, C.S. 1998. Pond aquaculture water quality management. Kluwer
Academic Publishers, Massachusetts. USA. 700 p.

Reference to an edited book:

Shotts, E.B. 1994. Flow chart for the presumptive identification of selected bacteria from fish.
In: Bacterial Diseases of Fish. 4" ed., edited by Thoesen, J.C. Chapman & Hall, London.
pp. 131-135.

Reference to an electronic data source):

Yi, Y., Yang, Z., and Zhang, S. Ecological risk assessment of heavy metals in sediment and
human health risk assessment of heavy metals in fishes in the middle and lower reaches

of the Yangtze River basin. Environmental Pollution [Online]. Available from

http://www.sciencedirect.com/science/article/S029911100337X[2011, December 12].
2.10 Manuscript must be followed the guidelines of manuscript preparation, otherwise

they will be sent back or even rejected.
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http://www.sciencedirect.com/science/article/S029911100337X%5b2011

3. All manuscripts considered for publication will be peer-reviewed by qualified editors and
independent referees.

4. The submitted manuscripts are not already published or are not currently under
consideration for publication elsewhere. Manuscripts, parts of which have been previously
published in conference proceedings, may be accepted if they contain additional material not

previously published.
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