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The Optimal Condition for Anthocyanin Extraction from Roselle

(Hibiscus sabdariffa L.)

@ [

1* =2 3 o 4
NTEYIUN WIAUTEEN UGN YYN , I9QYLYN LUNTWWT , UNU WRYTTaEL

(e}

a 5

Lay NYIAHU NUINITN
. 1* 2 3 qa
Kanjana Narkprasom , Naruemon Boonmee , Waranya Kaewwongsa, Nukrob Narkprasom

and Yardfon Tanongkankit5

123,45 a a o o
ARUTIAINIIULATYATINNTIUNYAT uInenaeudly

1345 Faculty of Engineering and Agro-industry, Maejo University

*Corresponding Author. E-mail: aoikanjana@hotmail.com

UNANYa

ilnguszasdiiiednwannzfivunzadlunisadaueulnleefivainnszidouuns lneAnwdvsnaresniny

o

U
\unse-ia (pH 1-12) gaumadl (65-85 pseniwaldea) waznanlunisanna (30-90 w1 Awsnzaslunsadauoulvleduan
nnszfouuaddagl§38Huiiionouauss 2aunLN15MARBILUY Central Composite Design 1NN1sMARBINYTY An195
mmzamﬁmmsaaﬁmLLaqu”LsuznﬁumﬂﬂszL%ﬂuLLm"Léi’anﬂﬁqﬂ (606.80 mg/100gpy,) Aailmudunsa-Arawindu 1
gl 70 BarwAlTya Larszeziatlunisana 50 undl uaﬂmﬂf'jﬁawudwLﬁaqﬂmqﬁqn%uﬂmasiamwmﬁwaﬂaﬁaﬁm

woulnlwenfiueg1adidudiny

P

o o o g a LY ac A
AdAsy: NszRpuues, weulnleeniy, n1saia, 357y

a

Rnpvaued

Abstract

The objective of this research was to study the optimal condition for extraction of anthocyanin from
roselle (Hibiscus sabdariffa L.). Effect of pH (pH 1-12), temperature (65-85°C) and extraction time (30-90 minutes)
were studied using response surface methodology (Central Composite Design). The optimal condition to obtain
the highest anthocyanin content (606.80 mg/100gp,) was extraction under pH 1 and 70 °C for 50 min. It was also
found that the temperature affected the stability of anthocyanin sigmnificantly.
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Abstract

This article proposes a design of a low-profile rectenna for 2.45 GHz electromagnetic energy harvesting. A
microstrip antenna made of metallized foam was applied and Schottky diode was used as a rectifier. The results
of the study revealed that the metallized foam microstrip antenna produced the highest amplification rate at
9.83 dB; a frequency rate at 2.45 GHz with Return loss at -50.25 dB, which was better that the materials made of
RO3010 and CER-10. In addition, a design of a low-profile rectenna by adjusting the size of P, , [}y and fp

found that the ), size showed an inverse variation to a frequency use. Simply put, I would be high with a low

frequency use whereas D would be short with a high frequency use. A [}, size had no effect on a frequency
but only on antenna impedance. Also, feeding point had a remarkable correlation to impedance. An impedance
rate would be high when an feeding point was at the edge of patch; however, it would be low when the feeding
point was close to the center of a rectenna. In other words, an impedance rate of a rectenna showed an inverse
variation to input point distance. Finally, the pressure obtained was at 0.102 Volt which was considered quite low.

Therefore, the researcher team will take this limitation into consideration for future improvement.

Keywords: energy harvesting, electromagnetic field, antenna, rectifier.
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Abstract

This research aims to design and fabricate lab scale of a liquid condenser from pyrolysis of
corn cobs in a fixed-bed reactor. The fixed process conditions were a pyrolysis temperature of
550°C with a nitrogen gas flow rate of 100 cm’/min. The pyrolysis setup consisted of 5
condensers with different condensing temperature. The first and second maintained a condensing
temperature of 150°C and 100°C by means of an electric heater. The third worked at room
temperature for condensing behavior, whereas the fourth and last were cooled with water varied
between 15 - 25°C respectively. The condensable liquid products from 5 condensers were 17.69,
26.79, 33.58, 18.49 and 3.45% by weight, respectively. Distillation of liquid tar with temperatures
in the ranges of 80-92, 92-120 and 120-200°C, the obtained vyield of liquid were 0.80, 85.84 and
1.3% by weight, respectively.

Keywords: pyrolysis condenser corncobs fixed-bed reactor
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Effect of Variables on Honey Dehydration
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Abstract

Honey, in general, presents significant handling problems in mass production operations or consumption
due to its viscosity and stickiness. There is a strong and constant consumer demand for dried honey that is
convenient to be consumed or used in the food industry. This research aimed to study factors affecting the
honey dehydration. After dehydrating process, honey was so intense and can be stored for long time, requiring
the needs of consumers. Honey sample used in the experiments was from longan orchard and harvested in
February-April 2014 which its initial concentration was 50 %Brix dehydrating down to 80 %Brix. Two dehydration
conditions were at atmospheric pressure and vacuum pressure. With the first condition, there were 2 boiled water
temperatures of 60 and 80 °C to be tested. As for the vacuum condition of 15 cmy,, the tests were done at 28
(room temperature) and boiled water temperatures of 40, 60 and 80 °C. Results showed that the boiled water
temperature of 80 °C at atmospheric pressure gave the best evaporation rate of 21.41 gram per hour. On the
other hand, the 60 °C boiled water temperature at the vacuum condition resulted the best evaporation rate of

13.12 gram per hour. The difference between water content of honey (%Water) obtained from experiment and



model at atmospheric and vacuum pressures were +4.3% and +3%, respectively. The sweetness and moisture

content in dried honey were related with boiled water temperature and the dehydration time in term of the

polynomial function. In order to have an acceptable honey dehydration, due to the aroma and flavor

components and color conserved, the boiled water temperature for evaporation process should be set at 60 °C

at atmospheric pressure.

Keywords: Moisture content, Honey, Vacuum, Dehydration
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Abstract

The objective of this research was to study the effect of temperature and gas flow rate on liquid yield
from pyrolysis of waste plastics polystyrene (PS) and performance of gasoline engine were examined. Results
showed that a pyrolysis oil yield at 400 °C and N, flow rate of 100 cm?/min were 93.24 and 92.4 3 %(w/w),
respectively. Using gasoline 91 mixed with pyrolysis oil produced from polystyrene (PS) in the ratio of 9 : 1, the
maximum torque was 6.02 N.m at engine rotation speeds of 2,600 rpm, brake horsepower of 2.43 hp at engine
rotation speeds of 3,000 rpm, minimum rate of fuel consumption of 0.932 /hr at engine rotation speed of 2,000

rom and maximum rate of fuel consumption of 1.32 I/hr at engine rotation speed of 3,000 rpm.

Keywords: Plastic, Polystyrene, Pyrolysis, Gasoline engine.
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fulansedalaulufined figud 3 Sunounis
nadevITNadaulssuisusErInaialeay 91
wazthifunaslusnsidiy 9:1 seninaudaledy -
yoamariildainnszuaunisinislada Taelv
Msedethiisnsinisiaa 190 ansredalug Su
fimnaL$250U 2,000+50 SaUseUT wdUSU
AuEasoudfiaty 200 sousteundinn q 5 unil
Tnglaanlunsmagsau 30 W1 YinAsnageu 3
1 LioIAsIEEnILsITa Lsuiuse uazens
mMsaAudoaudemas
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nsmaaeumsnamihunnszUILMsn
lslagaveznarafinuszian Wndalasu (PS) Tu
wufnsaluvuiuais Aigamgdl 400, 500 uay
600 aerlTaded wardnIINITinaveuia
Tulnstaud 100, 150 way 200 anuien
wuAAsHaui lnearuaudnsInsiiauiou
Al 10 oA nwalBsareundl \ienaaaum
saungiinazdnsnnislnaveslulnsiouils
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1. nszuaumsinlslada

Usinandemdavaindndasiildainnis
IwlslaZamanadin Indala3u (PS) uansdsgud 3
figrumgd 400, 500 way 600 °C Wity 93.24,
91.89 waz 91.95 %w/w) A1UAIAU LAY
voswmarilimidnuiniigad 400 °c Inaw
d0AAAINUIIUITYVBY J.Mertinkat et al.
(1999) invindelnlsladanarafnindalaiu
(PS) ﬁqmmﬂﬁtloo oC fiUsuaunnndndi 500 °C


http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%99

uaziloangumgiilud 370 °C agldiinmves
Weindaiargeaail 96w/w) Faguil 3
dUnaveIenIINTinaveslulnsiaune
U3uaveavalnandsanisned 1 Usunw
Fomdunarannnsinlslada fisasinisivaves
Tulasiau 100 89 150 cm®/min B1uidnves
YoUNARUTUIIN 92.43 F3 95.67 %(w/w)
Lﬂ'wﬁu Uszu1u3.24 %(w/w) LLagﬁ‘f’mﬁﬂLLax
USinagagaildnsinisiua 150 cm¥/min e
Wudnsinaslnads 200 cm¥min Yanidln
younarfilianas Feaenadatuainmuiseves
ilknur Demiral and Emine Asli Ayan (2011) ii
nuinnsinasgresiaisivestulnsiauriala

nAnAnsieananunTaunIelyuljiseadis

51057 FedunalduSinadomaanaiiiens
nstravasiulngiay 200 gnuiAnwuRiunsse
Wi IgUSnaudemdarananas
dletmanisnaaeuiildudiasizinaig
kUsUs3U (Analysis of variance, ANOVA) W@
N5iREmdemannalannnisinlsladaln
AaleIu (PS) wanefam519di 2 nuinsnagdeu
dns1nstuaveslulasiau An Sig. = 0.032 dan
HYounin a = 0.05 wanirAnadslosidus
Wemdunailaetindniisnsinislnaves
lulnsiaudl 100, 150 uae 200 gnuled

'
=

N

[

Y

WwuRmassoud ldunnaneiu Hod Ay

0.05

——PS

—=— ] Meatinkat

Products yields (%)

400 450

300

Temperatures (°C)

600

A9 4 USunaundndeivesuralrannmshnlstadalndalasuieuiunuise

U4 J. Mertinkat, A. Kirsten, M. Predel and W. Kaminsky (1999)

Msei 1 Vinamdndasivsasmsivauialulasiausiaiu figamgil 500 ssmisaidea
gnsnsiva USunaundnsioust
Tulasiau VBAUNA? VGNIGA wi
(cm?/min) (mU) (%w/w) (%w/w) (%w/w)
100 101.33 9243 171 5.86
150 105.00 95.67 2.07 2.26
200 99.67 91.02 0.47 8.51



http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%99

A191991 2 NaNTIATIEERsINT IaveaLialulnsiauneUSuNuNER S eI Lf]u‘uaqmaa

Tests of Between-Subjects Effects

~Renendenttarjablecil
Twpe lll Sum

Source of Sguares df Mean Square F Sig.
Corrected Model 341612 2 17.080 6.425 032
Intercept 77904 253 1 77904.243 | 2.931E4 ooo
Nitragen 34161 2 17.080 6425 032
Error 15.950 £ 2,648
Tatal T¥954 363 9
Carrected Total 50111 g

a. R Squared = 682 {Adjusted R Squared = 57E)
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Engineering Journal. 8(2), 21-31.
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(ne-ditu).

ilknur Demiral and Emine Asli Ayan. (2011).
Pyrolysis of grape bagasse: Effect of
pyrolysis conditions on the product
yields and characterization of the liquid
product. Bioresource Technology.
102(4), 3946-3951. doi:http://dx.doi.org/
10.1016/j.biortech.2010.11.077.

J. Mertinkat, A. Kirsten, M. Predel and W.
Kaminsky. (1999). Cracking catalysts used
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and Applied Pyrolysis. 49(1-2), 87-95.
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Natural Rubber Latex Foam Filled with Defatted Rice Bran

and Longon Shell
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UNANED

Anwnsliidendilouas haftnisiuduansiudusulunenienssssund uwsdndiuveatdondlosesiadin
whifufl 100/0, 75/25, 50/50 waw 25/75 wudritdadou 50/50 axldreniiiidmsdegundimsnadasiiign uasAne
YSunuansnewna (edeudalageslse, SSF) Anzan Tnoudsusnad 1, 2, 3 uay 4 phr Han1INAaBINUINUIINM SSF
il 4 phr agliosiifdnvasiuardanmsdogundinisnasasiiian Wevhnisdnuuimumsléasiuiusmsoauii
Y09MlD1NN95550R TasuUsUSINaENseLRLs T 5, 10, 15 uay 20 phr wunnsl¥ansidnsanivsine 10 phr agla
WosthiifauiReumunasiinasg wen. 173-2519 anwnsadatuldidleuniiudy RU 35 Taefussnadvildaanumn

anas 25% Wi 6.16 Aladnana warllAIn1seuiiLleannNusadnwintiu 6.50%
AdAey: Wos1e19sTINYR Wiendnle Shafdnuisiu

Abstract

Latex foam from natural rubber was prepared by using longon shell and defatted rice bran (DRB) as
fillers. The ratios of longon shell/DRB used were 100/0, 75/25, 50/50 and 25/75. The results indicated that 50/50
ratio of longon shell/DRB gave lowest compression set value. The effects of gelling agent (SSF) on properties of
latex foam were also studied. The amount of SSF used varied at 1-4 phr. At 4 phr of SSF, latex foam showed
lowest compression set value. Moreover, the effects of content of longon shell/DRB used (5, 10, 15 and 20 phr)
on properties of latex foam were studied. The results indicated that the properties of latex foam filled with 10
phr of longon shell/DRB reached the standard specification of latex foam rubber according to TIS 173-2519. It was
qualified in RU 35 with indentation force of 6.16 kPa and compression set of 6.50%.

Keywords: Defatted rice bran, Latex foam, Longon Shell
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Tuszfuanna Inevhlulunisnansdnsasiens
foaldansiudulunszuiunisudn wouuuse
auth videldifioandunulunsruiunianan vl
wsrgalsiaiudlulugdsinignninens
535U (Natural Rubber) ag14l5An1u @156
dudaulng Mldlundn fusienadutagd
AeliAanansenuselymauindeunaze1ad
nsUusuvesasfiveng 1 gasuindould
fadunisthinuaantaqwideldnnanainuas
wldnaunuansdiiuniansd Jadumaden
faule iesaniiingivdwiunn annsom
¢i1e ratadufinsedaundon Jnilugnis
UszynaldTauraduarsdnfiunisssuyid

(Y gy, 2555) NN1LUNT9UITenaeTun

q

= a

Anwdgriunisladanduaduasiuiulu
8195550 RA L uluuITeves Moonchai et
al. (2012), S. Moonchai and D. Moonchai
(2013), Moonchai et al. (2015) ATy QY hae
DIUAT (2556) wavAIRyey1 wasAMg (2556) ta
Anwinisldadadiiuduarsdiiulueis
5ITUVR

dwsveitedauladnuldsatniiu
wazildendrleiduansdnfusanlunisiin
wanSusirla e ssssued Tnsdledouugn
fugnnunIAmtovasUssmanuunludmin
Foslnal wazdmindiyu Tengnisiiuiien
HANGRDYIENINNAUNTNYIANTBROUFMNAY
youn® lneialunadnlofiiuieluriein
Sonhalelugg dudlsuenggiuazmuneds
wadnlefioonnen wazAnnalutaanaidu 9 veq
9 Tudagudsemalneddiloanuslnadusisd
Famannsnhaleuvilnaldisluziuouie
Sloan uanidoglondszy wu dodluouwis
(ffodledne) Wedlvouusiaiaudon ile
Slensedos uaniledloniu Wudu wadnloan
fiiudeliluudazd fifesfosay 30 iy 7
9

nuusinangludsewme nandnimaeas

gndveanuedirneUssma sislugudlonaan
waznanduaianle (@udes, 2555) wleilnig
duasunisnananleoduunn Ndswalviiliuden
é’wvl,amﬁaﬁqmﬂmiLLﬂigUmmﬁduﬁu

aguAT LazUliA (2557) Anwinaves
Wasnaleildiduansifuseautfve e
§19555U1R WudfiuSunanudendile 0-40 phr
aunsnfneatineasTsuRLle widiodnvas
voaudenanlefiivhvinun dwaliauvives
Wostensdi il unuuasgiu wen. 173-
2519 uenantluduneunisivesdissosiian
Tunisiaaduuin dsmaliestensdiligud
98195952

niseaulafneinisisadaistuudly
Juansidusuiudenaile eswinsada
dsfufhiwinun wasasnsotefiunailunig
waveewnsly uenaininsldsranniingu

v
°

USuw 10 phr lagravesiinfiaudfniu

a

UINTFIU WON. 173-2519 (ATaYeyn wavajues,
2556) InpiTngUszasdiiiemdndaunisldd
afmidusaydendil Usinaansiewa wax
USunansaius s oauURann9 yosloain

YNTITUVG

35115938
1. YaULUAIIUAY
YUADUKSN: MIFAFIUNNUILANTENING

A o

wWasnailewarsrannuidunaziuaslueia

Weadn lagvinnasgnanesiniuansuduys

[ '

dnaruszuninalSunaddendnlusiesiainunay

'
a

A9oUHIUALLATIVUA 40 WY Fail 0/100,
25/75, 50/50, 75/25 wag 100/0
Junsuiiass: LAondndiufiinunzay
synaldendlonaviratniniy eunld
TunswdsUSinaansnewad 1, 2, 3 uway 4 phr
udhlunaaeuantfsng o yesgnaei
Junauiau: enUsuiuansioload

& a A o v a
LANIZANIINVUNDUNE DN LW@UW@JWI%LLUiUSqu



ansudusuiazldlunisiines Tnowususuna
ansfiusaud 5, 10, 15, way 20 phr wdatily
npgovaNTRveseraeni

2. dherauazansiadidild

2.1 dresfurinuenluidogs (High
ammonia concentrated natural rubber) 3
Usinauilosnauis 60%

22 @15azarglnunaideuledion
(Potassium oleate solution) Fntdiarsiia
Wounsealviegluguansazaney 10%

2.3 g (Sulphur) vt fiduanses
U wselvieglugufamatu 50%

2.4 Jenlatendialalslemsuriuna (ZDEC)
yhmihiiduansiusa wisalieglusUfamedu
50%

2.5 Bapueasuaulaiuulylsenlea (ZMBT)
yhmthiiduansiause wisalieglusUAamedu
50%

A19197 1 gnsteHaNanTiall

2.6 #fiwea (CPL) viwthiiduasdostu
madenanm wieslveglusufamedu 50%

2.7 FeAvanled (zno) iantrduans
nseau wissulviegluguiaiwadu 50%

2.8 lafifiafaifu (OPG) it fduans
Hwnsiiaee wieslveglugufamwedu 33%

29 arslufienddlavgealsa (SSF) vin
wihduasyiliianea wieslvioglugudame
T 25%

2.10 $raffarisiu fieurunzunssun
40 W sivthduarsdaiu weulvegly
sURawadu 25%

2.11 wWaendle Asousunzunsavg 40
we miduarsdidy wisuleglusy
anshamatu 25%

=
d@13LAY

Thiniden (phr)

60% 1henstuneslaniegs
10% Iwunadoulodion
50% fuge

50% ZDEC

50% ZMBT

50% CPL

33% DPG

50% ZnO

25% SSF

25% $afiminsunaniy

25% Wasnanle

10
1,2,3,4
5,10, 15,20

3. N15LASENEINB9UN
3.1. MaSosdwmiusiuts 8%o CHAMP Ju
CS-B5 Tunsfgneseain Junauksnduiignatu
1% o a & oA | P
wiauansanAuiduian 3 uil wielaweuluile
T¥ausiseau 3 (@naususesuninusives
LA399F) WATUALEITALIAT o) AuUTUUNLY

959a9lunIoLA9RNeY Pua1eUAl 1) Wiy

WusaBeslodienaslundotu Tdaussedu
1 1Wunan 1 w1 2) WWuniugdy ZDEC ZMBT
way CPL T¥anuisisyau 1 Junan 4 wiil udn
SeAuASeRIeALEITERU 3 B0 4 unfl
aduiuly (Msiivadufuiifieldldvoensd
asianedaud @y siunie) ulfiniugs

999DIUsEU 3-4 Wirsvasigneflanly



3) Wuang Tausaseeu 1 Wuan 1
Uil 4) udereenled Tdanusiseau 1 Ju
nan 1 w1f 5) Wueaedien ldAasiseiu
1 WJunan 1w

3.2 dlesgefiduldmaatfmIonls

Urantvlesgnalisey warihlusuaiensiadi

oe

d

lotnfigaumgdl 100 eerugaidea 1uia1 30

Y (A998 N1 SRIVUAUIUINVBITUIU)
3.3 118191891189nNLU AL A19A 281N
Sou 70 peA ALY EE WaYra19@N5ANInNAN

gon wadthlUeuiiguugdl 70 esAgalluaau

LA

A9 1 SesdEnsuRg1Inesin

4. nsvadauaLURvasE e

a.1 ﬁ’ﬂmmq\‘isum‘l/dEquqﬁalﬁLLaﬁULam
Tunsiaa veslasens (anfinesenasun)

4.2 NAEDUAUNUILUY

Fanlosindunsedimdsuaunn n3e x o1
x g4 WU 50 x 50 x 50 faduns 9ndutihly

oy
o o

FeimiindoniestennuaziBon ¢ sunus
ATUIURIAIUAUILUUININANNT

D = MV (g/cm?) (1)
de D fe mumuutvwetunagey, o/cm’
M fo thuiinuestunaaey, g

V fp USUeSvesTunadsy, cm’



Juhensdulaueslandoudldansdaiu

l AIEITEY 3, 3wl

Tdllunadeslodion

l avsnsaseiu 1, 1wl

finugdy, ZDEC, ZMBT uag

CPL

l AMUEITEU 1, 4wl way seeu 3,

1d opPG

l AIEITEIU 1, 1w

1d zno

l ASIEiU 1, 1 unit

ld SSF

l Aaraasdu 1, 1wt

wildwhseaudnnisiea

!

asguienisiaiglodn

l

degnanonin

!

aulsiusiail 70 °C

= & =
AN 2 LEAAITURDUNITANDS

4.3 dnwarlnsiadaweenmoni

naaaulagn1singnalesin a8 3Usae
ndeafdnea tiogaruniniulduesasiifu

4.4 nagounsinafivinlianunuives
Wosthanas¥eway 25 (Indentation test)

VNAFOUAINUINTFIY UBN. 173-2519 §
F2n1snaaeussl davesindunsedinaoudl
YUIA 1319 x 813 x g3 WI7U 30 x 30 x 25
fadwns thleshunnsaddiusaudldiedos
usanm 4.5 Ty aaumunvesetaestihdedn
Wuanumuiy mm‘funmmaﬂmfwwqué]’m
14 25% osrnunuiusuLsTldnadsinuiu
W39 4.5 dRu

4.5 NAEUSINANIENAINITOUAILAINY

Fou (Accelerated aging test)

NAABUAINNIANTEIY Won. 173-2519 14
Fnswuieatunisuadeunsanaivialiniy
wuvesnesianasiosay 25 uAdensoudy
wmaauimmsﬂﬂﬂauﬁqmmﬁ 100 891
waldea Wuan 22 dalus udrsahlunegou

4.6 neaouAMIEUTITesaINTHn

VAAOUANNIRNTFIU BN, 173-2519 THisn
pralpidunsedimasuuunn n3e x 8717 x a
WU 50 x 50 x 25 fiadtuns Yinesndlsld
ukumdn neaudumdndalivesinguly 50%
VOIANUGFIUAY mﬂﬂi’uﬁﬂlﬂauﬁqmuqﬁ 70
sernwaidea Wunan 22 $2lus wWeasuniy
nuaialiineenaNgou wnelewNUman
oon udnslifigumgiivies 30 writ A

AasdudnsURIeIRINLII8n



1NFUNT

Compression set (%) = x 100 2

[to—t]
1 v t

Wie t, fip ANGETUVIAADUNDUNINAGRY,

mm

t A9 AINGIVDITUNARBUNAINITNAZDY,

NAN15IBUAZN15aAUSIUNE
Anwrdadiufimuizauvasasdaiy
swinaUdenanlowasianauniy
nsnaassiifigauszasdifionidadqud
mavanveUdenanlouassrataiisiudindy
T Tuansiudulunosieonssssuni deldans
FaRudiedemansaniuiiusunm 20 phr i
dadusing q lananailunisieauazanuaves
Wose e TiAlenounIsI9a LanIiInIg1ed 2 9z
Wiuinslidend louashasaisiuiidadiu
fine q fu arlinarlunisaveslosiiideiu
#10 Tnefidadrudendile/sradmintud

\ Ao

25/75 finanaaduiign dauitdndau 0/100

naeaiiuuiian dmduaugeseiale
wuhidleifiuyiinasadntiu dealiniug
funliutudnios
\dlonaaoudiaumuILLY wuiinisld
Waondloiduasiuinegnaieanyldosini
fianuvuiudunniiagn vagfidlofusiadie
thifuasly demalildvesinfidiainumuiuiy
anas wansfaresthildvidniundy uenaindy
wuimpsihildiudondile/sataiiuiidndau
50/50 1Juansifnazdiandesundinisnada
frdtan druesihilfianzsatninduduas
Wegegaied azliAnsdegunaining

3
gendnisfdendiloiduarsdafiusay

v
= A

snulunuitedludenltdndiuvesarsaiiy
sewinadend lonazsratnuinsud 50/50
dmunmsnnassuneuseluidesanndudngiu
Alsimmsdesundamsnadntosiign wazilina

wanldduauiuly

M990 2 11ANAR AHEIBIEN wagauTRMINen NYBIHae s TTUVRTTYA S ANT il

Usuad 20 phr

GGRIGRETPIEH PRYIEG AUGFIVBIN DY AUV ANsdegUnaIN1g
(wWaenale/Sarminiy) (min) (cm) (g/cmd) nnen (%)
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1 N.A. N.A. N.A.
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5 0.1418+0.01 4.20+1.76 4.9241.38 7.9241.10
10 0.17991+0.01 6.50+1.37 6.16+2.41 6.75+2.26
15 0.184440.03 4.9941.03 5624332 7.0442.58
20 0.208540.03 6.15+1.12 5834147 8.73+2.15
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15 RU 35 4.9+1.4 (5.62) +20 (25.27) 10 (4.99)
20 RU 35 4.9+1.4 (5.83) +20 (49.74) 10 (6.15)
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Abstract

The objective of this work was to study the effect of speed of rotational tank with two-level blender
blade for latex compound maturation. Two-level blender blade was fixed, but a tank was rotated with speed of
60, 70 and 80 revolution per minute by using motor (186 Watt, 220 Volt). Heater (2000 Watt) was used to
increasing circulating water temperature. A water pump was used for circulate cooling water which controlled
temperature at 50°C. The chloroform test result was grade number 3 at maturation time of 6 hours. It was found
that the latex maturation using a rotational tank was able to reduce bubble and film formation. At lower rotation
speed, bubble and film formed at the edge of the tank. At higher rotation speed, harmonious mixing caused the

reduction of bubble and film formation.

Keywords: Latex compound, Maturation, Rotational tank
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A19199 1 gasuneNHaNaIsadl

Ingredients Dry weight | Wet weight | Test weight
(9) (g) (s)

Concentrated latex 60 % 100.00 166.67 1,166.69
Potassium hydroxide (KOH) 10 % 0.20 2.00 14.00
Potassium-laurate (K-laurate) 10 % 0.20 2.00 14.00
Sulfur (S) 50 % 2.00 4.00 28.00
Zinc diethyldithiocarbamate (ZDEC) 50 % 1.00 2.00 14.00
Zinc 2-Mercaptobenzothiazole (ZMBT) 50% 0.25 0.50 3.50
Zinc Oxide (ZnO) 50 % 1.00 3.00 21.00
Antioxidant (CPL) 50 % 0.50 1.00 7.00

Total 105.15 181.17 1,268.19
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L 1
unnnea
NI TngUsrasdiiedaegamiintdauaengrguyumelusinsunouiomes lnefnusvinavesnisun
Indllagiinisdnomeuasliiinnsdnenniadigriessning uazaumgiinelunumddaieglugig 276 °C - 293 °C luvuy

flgungfivesdaandeuiidvindy 30 £ 1 °C wanisAnwmuinmisunlnilnefinisdaeniadngsieanilud Wsunsu
ﬂamﬁaLmaﬁmmmﬁﬂaanqmmﬁwﬁfﬂLmLﬁmﬁﬂmﬂmlﬂﬂﬁnm 14, 16, 18, 20, 22 waz 24 w1 lewidu 158 °C, 165 °C,
166 °C, 166 °C, 169 °C wag 163 °C g1ua1nu ImaﬁmmﬂmmLﬂ?@umﬂﬂ'wqquﬁmﬁummﬁfﬂé’ﬁa 7.4%, 8.5%, 6.0%,
5.3%, 4.0% uag 5.2% nud1du mswnlwsilaghiliinausneiniedis Wsunsureufnnesanunsasiaosgumginanii
\en 14, 16, 18, 20 uaz 22 wiit livindu 111 °C, 122 °C, 137 °C, 144 °C uag 152 °C awdndiu Taefinnunanaindeusn
Agamgiinianiwnfiinldoss 1.29, 2.4%, 7.29%, 7.4% waz 9.8% suddy uazwuinnisliiaausaeinadaglunisiag
Indf guugindamazdganinisunludlaghiliiaausasnaninty 33% udilledassielusunsunosfiamosnuii
gampiindamuuuliinaudneneatiglunisenind@niginiinisenivnilagldldinausneiniaiiiu 94%

AEATY: NTIADIANIN LWKIVEE AUTTOUENNAIUTOU

Abstract

The objective of this research was to simulate municipal solid waste incinerator wall temperature using
a computer program. Influences of with/without adding compressed air into combustion chamber and air
temperature inside the combustion chamber ranging from 276 °C - 293 °C were investigated while the surrounding
temperature was 30 + 1 °C. It was found that adding compressed air into combustion chamber, the computer
program simulated the municipal solid waste incinerator wall temperatures at combustion time of 14, 16, 18, 20,
22 and 24 min as 158 °C, 165 °C, 166 °C, 166 °C, 169 °C and 163 °C, respectively. The deviations from the
measured one were 7.4%, 8.5%, 6.0%, 5.3%, 4.0% and 5.2%, respectively. While without adding compressed air
into combustion chamber was investigated, the computer program simulated the municipal solid waste
incinerator wall temperatures at combustion time of 14, 16, 18, 20 and 22 min as 111 °C, 122 °C, 137 °C, 144 °C
and 152 °C, respectively. These simulations deviated from the measured values as 1.2%, 2.4%, 7.2%, 7.4% and
9.8%, respectively. Therefore, these results suggested that adding compressed air into the combustion chamber
led to higher incinerator wall temperature up to 33% than without adding compressed air. The tolerance of wall
temperature between adding and without adding compressed air into the combustion chamber was higher up to

94% when simulated with computer program.

Keywords: Simulation, Solid Waste Incinerator, Thermal efficiency
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Abstract

The objectives of this study are modified model for analysis the composition of producer gas from
gasification process. The thermodynamic equilibrium model was developed for downdraft gasifier. The
coefficients for correcting the equilibrium constant of water—gas shift reaction and methane reaction were used to
improve the calculation. It was found that RMS errors of the model are 1.28 and 1.58 respectively. However, the
RMS error of modified model is 1.42 and 1.37 respectively. By comparing with the other results, it was found that
the RMS error of the modified model had decreased.

Keywords: Mathematic modelling, Equilibrium, Thermodynamic, Gasification
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Oxygen balance
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Methanation reaction
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Abstract

The main objective of this research is to study and design irrigation system for longan by using soil
moisture determination. The developed system is consisted of a soil moisture sensor, a signal conditioning circuit,
an analog multiplexer circuit, a microcontroller unit and a water flow controller. The available moisture content
for sandy loam is around 35 percent. The experiments were conducted to evaluate the performance of the
irrigator prototype by using 11 longan trees in separate container. The computer program was set to control water
application at soil moisture content between 14-17 percent. Soil moisture sensors sent signal to system control
solenoid valve to apply water according to soil moisture measurement. The preliminary test results were in good
correlation with the theoretical predictions and very promising. It was demonstrated that this irrigation system can
be used successfully for the irrigating longan trees in order to reduce water and energy used, it is also useful for

farmer and agricultural industries.

Keywords: longan, irrigation system, soil moisture, moisture content
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Abstract

This study was aimed to compare three levels of fat-soluble vitamins ADsE on growth and reproductive
performance and survival rate of Climbing perch, Anabas testudineus (Bloch) broodstock in cage culture. The
experiment was designed on completely randomized design (CRD) with one control group and three treatment
groups. There were two replicates per treatment. Thus, a total number of eight cages were used for the
experiment. Climbing perch broodstock of average body weight about 32 g¢.bw were acclimatized to experimental
condition for 15 days before they were randomly distributed in each group. The stocking density of fish was 10
fish/m’in the 9 m” cages (3x3x1m) which located at 4.0 rai earthen pond at Rajamangala University of Technology
Lanna Nan at the ratio of female: male was 1:1. Fish were fed manually at 5% body weight per day in two equal
rations at 8 hours interval a time per day (5.00 pm). There are two diet groups, one diet group is controlled diet
(lacking vitamins ADsE) and other groups were treatment diets coated with difference vitamin ADsE levels of 0.5
2.0 and 5.0 ml AD;E/kg diets for Trtl, 2 and 3, respectively. At the end of the experiment, some parameters of
reproductive performance, i.e. gonadosomatic index, total number of eggs production, fertilization rate (%),
hatching rate (%) and larvae survival rate at day 10 after hatching was examined. Some parameters of water
quality i.e. pH, dissolved oxygen, conductivity, total dissolved solid (TDS), water temperature, turbidity, salinity,
and nitrate (NOs) in the culture pond were analyzed. The results indicated that some parameters of reproductive
performance were higher in female broodstock fed with treatment diet in Trt3 (5.0 ml AD;E/kg diets). Females fed
in Trt3 were highest in the values of gonadosomatic index (15.91+1.03), total number of eggs (454.00+20.18
eggs/g.bw), fertilization rate (69.82+11.42 %), hatching rate (66.22+9.26 %) and larvae survival rate at 10 day
(82.4+7.25 %). The average values of pH, dissolved oxygen, conductivity, total dissolved solid, water temperature,
turbidity, salinity, and nitrate in culture pond were ranged between 5.43-8.66, 5.89-6.40 mg/|, 0.128-0.301 ms/cm,
0.218-0.256 ¢/l, 29.45-31.11 °C, 43.25-49.71 NTU, 0.1-0.1 ppt and 9.25-16.23 mg/l, respectively. This finding
suggests that treatment diet containing 5.0 ml ADsE/kg diets is directly affected on growth and reproductive
performance of female Climbing perch broodstock. The knowledge which obtained from our research can benefit

on freshwater fish aquaculture broodstock management and apply in other freshwater fish species for future

Keywords: Vitamins AD;E, Growth Performance, Reproductive performance, Anabas testudineus

Introduction carnivorous species various kinds of food

The Climbing perch fish, Anabas such as detritus, aguatic plants, crustaceans,

testudineus Smith (1945), is an economic worms, mollusks and insects (Rainboth,

and an important indigenous fish in Thailand 1996; Trung, 1999; Mondal et al, 2011).

because of the high demand for local and Moreover, it can be out of water for an

foreign market (Pimpimol and Klahan, 2014).
The values of total Climbing perch fish
production in Thailand is 16,400 tons per
year (643.3 million) (Fisheries statistics of
Thailand, 2011). Fish had been reported as

fast growing species due to its is a

extended period of time because of the
structure in the fish's head, which allows it
to breathe atmospheric oxygen (Bhattachar
jee et al, 2009). According to literature
reported by Yakupitiyage et al. (1998)
Climbing perch had been reported as



carnivorous or an insectivore species, living
on a diet of water invertebrates and their
larvae, and they guard their eggs
(Potongkam, 1972).

Nowadays, Climbing perch is very
popular in the country for its delicate taste
and flavor. Moreover, fish can be raised at
all locations in many countries of Thailand
by using small area and a less quantity of
water than other aquaculture species
(Kraisurasre et al., 2014; Potongkam, 1972).
From nursing to market size, it takes 5-6
months, which similar to other commercial
species (Alam et al., 2010). However, larvae
rearing of this species are still a problem for
fish farming because of its low survival. The
reasons for such problems, issues are many,
such as nutritional quality, water quality and
environmental condition. The nutritional
requirements for climbing perch broodstock
are similar to other freshwater carnivorous
fish in respect of quality of carbohydrates,
amino acid vitamins, protein, and minerals.

The quantitative demands for these
nutrients vary depending on species, growth
and gonadal development stage and
environmental condition. The fat-soluble
vitamins are one of an important factor
affecting the normal cellular metabolism,
growth and  maintenance  including
reproduction of aquatic animals. According
to literature reported on Glass catfish
Kryptopterus  bicirrhis, Kraisurasre et al.
(2010) reported that fed a trial diet
containing 200 mg/kg of vitamin E had

encouraged gonad development in mature

stage and gonadosomatic index of fish. Like
Pitaksong et al. (2013) reported that
hybrid catfish C.macrocephalus x C.gariepin
us fed with trial diets which co-
supplementation of 500 mg/kg of vitamin C
and 125 mg/kg of vitamin E, or
1000 mg/kg of  vitamin C  alone  had
beneficial effects on the growth under
stressful conditions. In general, the fat
soluble vitamins are commonly stored in
special fat storage cells and function as
potent antioxidants. However, aquatic
animals can not produce these vitamins in
their bodies. Therefore, supplementing of
fat soluble vitamins during feed production
is necessary. Goddard (1996) reported that
fat-soluble vitamins absorbed from the
digestive tract and stored in fat reserves
within the body. It is for this reason that the
fat soluble vitamins pose the biggest threat
if oversupplemented in aquatic animal diets.

To understand the importance of fat-
soluble vitamin requirements during gonadal
development of female Climbing perch will
allow us to establish their productivity tools
for controlling seed quality production of
females which reared in cage culture.
Therefore, this study was conducted to
investigate the effects of different levels of
fat- soluble vitamins ADsE (i.e. each of 0.5
2.0and 5.0 mlke diet) on growth and
reproductive performance of climbing perch
Anabas testudineus broodstock at their
early maturation stages during the 60 days
of experiments. This study would be helpful

in developing an appropriate broodstock



rearing technology for these species. In
addition, the present paper reports the
effects on growth and reproductive
performance of Climbing perch broodstock
fed with different fat soluble vitamins AD;E

levels in cage culture.

Materials and methods

The study on effect of fat soluble
vitamins AD,E on growth and reproductive
performance of Climbing perch broodstock
was carried out at the Faculty of Science
and Agriculture Technology Rajamangala
University of Technology Lanna Nan. This
experiment was carried out in the cages
culture in earthen pond for trial diets of
climbing perch broodstock. All parameters
use to evaluate growth and reproductive
performance of Climbing perch broodstock
as well as water quality were analysis in the
Laboratory Department of Animal Science
and Fisheries, Faculty of Science and
Agriculture Technology Rajamangala
University of Technology Lanna Nan.

1. Experimental fish

The Climbing perch, Anabas
testudineus broodstock (about 32 g.bw, 160
days approx.) were obtained from a
commercial freshwater fish farm located in
Tak province. Fish were netted from earthen
ponds, manually selected, and transferred
to a cage culture (measuring 3x3x1 mz),
where they were held and kept separately
for 15 days for adaptation to the new

environment until starting the experiment.

The stocking density of 10 fish/m’ (90
broodstock/replication) were used.

2. Experimental Set-up

The study on effect of fat soluble
vitamins AD;E on growth and reproductive
performance and survival rate of climbing
perch  broodstock was assigned  as
Completely Randomized Design (CRD). The
experiment consists of three treatment
groups and one control group with two
replications in each group. Fat-soluble
vitamins  (AD;E) was purchased from
Interchemie  werken ‘De Adelaar’ B.V,
Netherlands. 100 ml of fat soluble
vitamins(AD5E) containg 80,000 IU of vitamin
A, 40,000 IU of vitaminD, 20 mg of vitaminE
and 0.5 mg of selenium. The treatment feed
was commercial diet (32% protein and 15%
lipid) containing 0.5 2.0 and 5.0 ml AD;E/kg
diet for Trtl, 2, and 3, respectively. While
control feed was commercial diet (32%
protein and 15% lipid) lacking fat soluble
vitamins ADsE. Fish were fed commercial
diets for a week of acclimatization, before
feeding by the experimental diets at 5
percent body weight for two times a day
(09.00 am and 7.00 pm). The cage culture
was set up at the Faculty of Science and
Agriculture Technology Rajamangala
University of Technology Lanna Nan. The
study period was from April to May 2015.

3. Data collections and analytical
methods

3.1The evaluation of growth
performances of Climbing perch

broodstock



Growth performances of Climbing
perch broodstock include percentage of
weight gain (PWG), average daily weight gain
(ADG) and specific growth rate (SGR) were
evaluated for 60 days. At the beginning of
the experiment all fish from each group
were  batch  weighted and  growth
performance was monitored at biweekly
intervals. Feed intake was recorded daily
and feed efficiency was evaluated according
to the method described by Zalina et al.
(2012) and Olvera-Novoa et al. (1990) as
follow:

- Percentage Weight Gain: (PWG) =
[(Final weight — initial weight) / initial weight]
x 100%

- Average daily growth: (ADG)
(¢/fish/day) = (Final weight-Initial weight)
/Culture periods (days)

- Specific growth rate: SGR (%/day) =
[(In final fish weight — n initial fish weight)] /
Culture period (days) X 100

- Survival rate: SR (%) = [Final number
of fish x 100] / Initial number of fish

3.2The evaluation of reproductive
performances of Climbing perch
broodstock

At the end of the study, 20 male and
20 female broodstock from each treatment
were selected randomly and weighted for
calculation of gonadosomatic index (GSI)
fertilization rate and hatching rate.
Therefore, a total of 20 male and 20 female
broodstock from each treatment advanced
to the reproductive evaluation into the

maturation tank (1500 liter/tank). In each

treatment, female  broodstock  were
separated as two groups, once group (10
females/group) for gonadosomatic index
examination and another group (10
females/group) for reproductive
performance evaluation according to the
method described by Morioka et al. (2009)
and Perera et al. (2013) without modification
include:

Gonadosomatic index is the calculation
of the gonad mass as a proportion of the
total body weight in each individual fish.
After individually females weighing (n=20),
10 females fish per group were selected
randomly and dissected to remove the
gonads from them for the determination of
gonadosomatic index. Moisture of gonads
was removed with the help of blotting
paper and then the weight of gonads was
recorded in grams. GSI = [Gonad Weight
(g)/Total fish body weight ()] x 100.

Fertilization rate and hatching rate
were calculated. Induced breeding of
female climbing perch were conducted by
synthetic  hormone  buserelin  acetate
(Luteinizing Hormone-Releasing Hormone
Analog: LHRHa) in the intensity level of 20
and 5 micrograms/kg body weight for female
and male, respectively. The broodstock
were injected one time, male and female at
5.00 and 9.00 pm. respectively, and left to
spawn in a maturation tank in the sex ratio
between male and female as 2:1. 12 h post
fertilization, the unfertilized and fertilized

eggs values in the water surface were



collected and washed several times with
fresh water to remove excess milt.

The unfertilized and fertilized eggs
values from each pair of broodstock
were conducted and analyzed in triplicate
for total number of eggs. Then, fertilization
rate (after 3 h) and hatching rate were
evaluated as follows: Fertilization rate was
determined 12 h post fertilization in
triplicate using the following equation:
Fertilization rate (%) = (number of fertilized
eggs/total number eggs released by the
female) x 100%. The hatching rate was
determined, in triplicate, as the proportion
of hatching eggs to total eggs as follows:
Hatching rate (%) = (number of fish larvae
/total number of fertilized eggs) x 100%.

4. Water quality analysis

During the experimental period, water
quality  parameters  were  monitored
regularly. The Horiba U-50 Series water
quality meters (Horiba, Japan) was used to
monitor the changes of water qualities
include PH, Dissolved Oxygen, Conductivity,
Total dissolved  solid (TDS), water
temperature, Turbidity, Salinity, and Nitrate.
Other water quality parameters such as
nitrite and total ammonia were measured
weekly by the DR 3900 Benchtop
Spectrophotometer (Horiba, Japan).

5. Statistical Analysis

Al the data on the growth and
reproductive performance and survival rate
of Climbing perch broodstock in the
experiment collected during the experiment

were recorded and analyzed by one-way

ANOVA (analysis of variance). The Duncan’s
Multiple Range Test was used to determine
the differences between the treatment
means. The alphabetical notation was used
to mark the differences at significant level of

an Alpha 0.05 (Gomez and Gomez, 1984).

Results

1. Effect of vitamins AD;E on growth
performances of females Climbing perch
broodstock

The growth performances of the
climbing perch broodstock fed with control
diets and three treatments diet are shown in
Tablel. The average initial weight of
climbing perch broodstock was 32.43+1.77,
32.68+1.45, 32.55+1.58, and 32.13+1.64 g¢.ow
of cont,, Trtl, 2, and 3, respectively.

The mean initial weight of all
experimental fish were not significant
differences (P>0.05), it increased the higher
in Trt3 which fed with treatment diet coated
with vitamins ADs;E of 5.0 ml ADsE/kg diets.
The mean final weight was increased in all
treatment  groups with  control and
treatment diet. The highest mean final
weight was in Trt3 (74.40+1.51 g.bw) and the
lowest was in the control group (62.20+4.70
g.bw). There were not significant differences
in mean final weight among control and
treatment diet (P>0.05).

Percentage of weight gain (PWG) and
average daily weight gain (ADG) were
significant  differences (P<0.05) among all
treatments. The best growth performances

include mean final weight (74.40+£1.51 g.bw),



percentage of weight gain (139.75+£12.70 %),
average daily weight gain (0.75+0.06 g/day),
and specific growth rate (1.46+0.09 %/day)
was obtained in Trt3 (5.0 ml AD;E/kg diet).
Followed by Trt2 (2.0 ml ADs;E/kg diet),
mean final weight, percentage of weight
gain, average daily weight gain, and specific
growth rate  were 69.30+2.08 ¢.bw,
115+03.27 %, 0.62+0.05 ¢/day, and
1.27+1.00 %/day, respectively. Next Trt1 (1.0
ml  ADsE/kg diet), mean final weight,
percentage of weight gain, average daily

weight gain, and specific growth rate were

65.58+2.69 g¢.bw, 103.38+11.78 %, 0.56+0.05
g/day, and 1.18+0.10 %/day, respectively.
The poorest growth performance was
observed in control group, mean final
weight, percentage of weight gain, average
daily weight gain, and specific growth rate
were 62.20+4.70 ¢bw, 87.82+16.65 %,
0.47+0.08 g¢/day, and 1.04+0.15 %/day,
respectively. The broodstock survival rate of
climbing perch fed with control and
treatment groups showed not significant
differences (P>0.05). They were 100 %

among all treatments.

Table 1. Comparison of mean (+SE) values of growth and reproductive performance

parameters and survival rate of Climbing perch broodstock in three different

treatments and control group over 8-week.

Mean (+SD)
Variables
Cont. Trtl Trt2 Trt3

Growth parameters (N=20)

1. Initial weight (g) 32.43+1.77 32.68+1.45" 32.55+1.58"° 32.13+1.64°

2. Final weight (g) 62.20+4.70° 65.58+2.69° 69.30+2.08° 74.40+1.51°

3, PWG 87.82+16.65° | 103.38x11.78° | 115+03.27° | 139.75+12.70°
4. ADG (g/day) 0.47+0.08" 0.56+0.05 " 0.62+0.05 0.75+0.06 "

5. SGR (%/d) 1.04+0.15° 1.18+0.10° 1.27+1.00° 1.6+0.09°

6. Broodstock SR (%) 100° 100° 100° 100°
Reproductive parameters (N=10)

1. Gonadosomatic index | 8.27+0.60 10.98+0.48° | 11.87+0.55° | 15.91+1.03°

2. Total ege production 358.67+44.94° | 380.20+49.78° | 377.38+14.96 | 454.00+20.18"
(eggs/g.bw.)

3, Fertilization rate (%) 50.37+11.26° | 48.48+4.73° | 5091+588° | 69.82+11.42°
4. Hatching rate (%) 46.92+837" 4138+512° | 46.36+552° | 66.22+9.26°

5. Larvae SR (%) 58.5+10.41 75.3+11.16° 70.6+9.87" 82.4+7.25°

Note: The values in the same row followed by different letters (a, b, ¢ superscript) were

significantly different (P<0.05)




2. The effect of vitamins AD;E
treated on reproductive performance of
Climbing perch broodstock

The reproductive performance of
Climbing perch broodstock fed with control
and treatment diet is presented in Table 1.
Mean total egg production of Climbing
perch broodstock at the end of the
experiment was 358.67+44.94, 380.20+49.78,
377.38+14.96, and 454.00+20.18 eggs/g.bw
for Cont., Trtl, Trt2, and Trt3, respectively.
There was no a significant effect of
treatment diet on total egg production
values of Climbing perch broodstock
observed at Cont., Trt1, and Trt2. Significant
hicher total egg production values of
Climbing perch broodstock were appearing
at Trt3 which compared with Cont., Trtl,
and Trt2. The values of fertilization rate and
hatching rate were significant differences
(P<0.05) among all treatments. The Climbing
perch in Trt3 showed the high (P<0.05) the
values of fertilization rate and hatching rate
when compared between Cont., Trtl, and
Trt2, respectively. The values of fertilization
rate of Climbing perch broodstock in Cont,,
Trtl, Trt2, and Trt3 were 50.37+11.26,
48.48+4.73, 50.91+5.88, and 69.82+11.42 %,
respectively. The values of hatching rate of
Climbing perch broodstock in Cont., Trtl,
Trt2, and Trt3 were 44.92+8.37, 41.38+5.12,
46.36+5.52,and66.22+9.26%, respectively.
Gonadosomatic index, female Climbing
perch in Trt3 was significantly higher (P <
0.05) than those of gonadosomatic index in

Cont., Trtl, and Trt2. The values of the

gonadosomatic index of Climbing perch
broodstock in Cont, Trtl, Trt2, and Trt3
were 8.27+0.60, 10.98+0.48, 11.87+0.55, and
15.91+1.03, respectively. The larvae survival
rate of climbing perch fed with control and
treatment  groups  showed  significant
differences (P<0.05). The larvae survival rate
in Cont., Trtl, Trt2, and Trt3 were
58.5+10.41, 75.3x11.16, 70.6+9.87 and
82.4+7.25 %, respectively.

3. The changes of water quality in
the culture pond

Water quality parameters ie. pH,
dissolved  oxygen, conductivity, total
dissolved solid, water temperature, turbidity,
salinity, and nitrate were recorded on a
weekly basis until the end of the
experiment. Changes in those water quality
parameters were concluded in the Table 2.

The result showed that there were
minor changes in some parameters of water
quality in earthen pond, such as: total
dissolved solid (ranged between 0.218-0.256
¢/U), turbidity (ranged between 43.25-49.71
NTU), salinity (0.1 ppt) from the beginning to
the end of the experiment. The result
means that factors form of feed and feeding
frequency had no significant influence on
these parameters of water quality. The
levels of dissolved oxygen concentration
and pH during the experimental period were
analyzed at weekly intervals in earthen
pond throughout a culture period of 60
days. Dissolved oxygen concentration

ranged from 5.89+0.30 mg/l to 6.40+0.08



me/|, while pH in earthen pond was ranged
from 5.43+0.18 to 8.66+0.24.

Conductivity is an index of the flow of
electrical current in a substance. The levels
of conductivity in water were minor changes
from the beginning to the end of the
experiment, the levels ranged from 0.128-
0.301 ms/cm. Its mean that this conductivity
that is the electrolytic solution into the
rearing water had not affected on growth
and reproductive performance and survival
rate of climbing perch. Water temperature
was measured two times at 8-9.00 am
ranged between 29.45-29.69 OC, and 5-6.00
pm ranged between 30.21-31.11 °c.

Minimum and maximum temperature
in the morning (7-8.00 am) ranged between
29.45:0.06 ‘C and 29.69+0.28 'C, While
minimum and maximum temperature in the
afternoon (6-7.00 pm) ranged between
30.2120.53 °C and 31.11+0.58 'C. At the last
observation, the levels of ammonia, nitrite,
and nitrate concentration showed the
lowest in the first month and currently

increased in the later period of culture.

Discussion

The effect of fat- soluble vitamins AD;E
on growth and reproductive performance
and survival rate of Climbing perch, Anabas
testudineus broodstock reared in captivity
was divided into three treatments and one
control treatment. Three levels of 0.5 2.0
and 5.0 ml AD,E/kg diet were studied growth
and reproductive performance and survival
rate of Climbing perch. The experiment was
conducted at the Faculty of Science and
Agriculture Technology Rajamancala
University of Technology Lanna Nan, during
April to May 2015. The results obtained
from experiments showed that the growth
responses of Climbing perch fish fed with
commercial diet (32% crude protein and
15% lipid) coated with difference vitamins
ADsE of 0.5 2.0 and 5.0 ml ADsE/kg diets on
term of weight gcain (WG), average daily
weight gain (ADG), percentage of weight gain
(PWG), specific growth rate (SGR), and larvae
survival rate (LSR) were increased by
increasing the level of vitamins ADsE in the
trial diets. These results are compatible with
those reported by Suhenda and Djajadiredja,
(1985) and Sau et al. (2004) who
demonstrated that freshwater fish like other

animals require



Table2. The maximum (mean+SE) and minimum (mean +SE) water quality in earthen pond

during culture period of Climbing perch broodstock

Morning times Afternoon times
Water quality
(7-8.00 am) (6-7.00 pm)
Min. Max. Min. Max.
1.pH 5.43 +0.18 6.12 + 0.44 8.19 + 0.17 8.66 + 0.24
2.Dissolved oxygen (mg/l) 5.89 + 0.30 6.19 + 0.16 6.24 + 0.12 6.40 + 0.08
3.Conductivity (ms/cm) 0.128 + 0.019 0.299 + 0.043 0.21 £ 0.10 0.30 + 0.04
4 Total dissolved solid (TDS) 0.218 + 0.051 0.255 + 0.006 0.257 £ 0.009 | 0.256 + 0.010
5.Water temperature (OC) 29.45 + 0.06 29.69 £ 0.28 30.21 = 0.53 31.11 + 0.58
6. Turbidity (NTU) 43.25 + 0.52 45.99 + 0.52 49.62 + 4.51 49.71 + 4.97
7.Salinity (ppt) 0.10 = 0.00 0.10 £ 0.00 0.10 £ 0.00 0.10 £ 0.00
8.Ammonia (NH,) (mg/l) 0.13 £ 0.02 0.15 £ 0.01 0.23 + 0.02 0.23 + 0.04
9.Nitrite (NO, ) (mg/l) 0.15+0.01 0.25 +£0.01 0.23 £ 0.05 0.293 + 0.02
10.Nitrate (NO5) (mg/V) 9.25 + 2.01 14.30 + 3.01 10.24 + 10.02 16.23 + 5.03

Note: number 1-7 measured by using U-50 Series water quality meters (Horiba, Japan). Number 8-9

measured by using the DR 3900 Benchtop Spectrophotometer (Horiba, Japan). Number 10 measured

by using LAQUA twin compact water quality meter (Horiba, Japan).

a dietary source of fat-soluble vitamins

for proper growth and reproductive
performance.

In these experiments, fish fed diets
containing 5.0 ml AD;E/kg diets showed the
best growth rate and significantly higher
percentage of weight gain than noted for fish
fed any of the experimental diets and then
followed by fish fed diet containing 0.5 and
20 ml AD;E/kg diets and control diets,
respectively. These results indicated that
growth performance is higher when fed trial
diets containing more vitamins AD;E than the
control diet. These results agreed with
literature reported by Kraisurasre et al. (2010)
catfish bicirrhis

on glass Kryptopterus

(Valenciennes, 1840) when a study on the

effect of vitaminE on the ovarian
development. These results indicated that
200 mg/kg of vitaminE encouraged gonad
development in  the mature stage,
gonadosomatic index were not significantly
different but higher than fish fed with 0
vitaminE.  And Pitaksong et al

hybrid catfish (C.

me/kg
(2013) reported  that
macrocephalus x C. gariepinus) fed with ftrial
diets  which co-supplementation of
500 mg/kg vitamin C and 125 mg/kg vitamin
E, or 1000 mg/kg vitaminC alone had
beneficial effects on the growth under
stressful conditions. In juvenile yellow catfish

(Pelteobagrus fulvidraco), Lu et al. (2016)



reported that the reproductive performance
(such as the maximal WG, SGR, FE and PER)
occurred at fish fed the diet containing
39.7 mg kgf1 vitamin E. while fish fed the diet
containing 8.9 mg kgflvitamin E had lower
HSI than those fed the other diets. And also
reported that red blood cells, leucocytes,
hemoglobin, glucose and total cholesterol
concentration in serum were not significantly
influenced by the dietary vitamin E levels.
These results above could be related to
palatability digestibility and absorption of
diets by climbing perch during gonadal
development stages, because feed intake
was increased by increasing the level of
vitaminsAD;E in the trial diets. According to
National Research Council (1993), mentioned
that vitamin requirements depend upon size,
stage of sexual maturity, erowth rate,
environmental  conditions and  dietary
nutrient interrelations. According to the
results, the increase in growth performance
with increasing in level of vitaminsAD,E in the
trial diets may have been caused by an
improvement the absorption efficiency of the
digestive tract of fish. National Research
Council (1993) reported that fat-soluble
vitamins that function independently of
enzymes or, in some case such as vitamin K|
may have coenzyme roles. The survival rate
of climbing perch broodstock in different
experimental treatment was evaluated and
showed in Fugurel. The mean survival rate of
all  the experimental fish were not

significantly different (P>0.05). These results

may be related with behavioral and

physiological of climbing perch, Graham
(1997) reported that this species can thrive in
oxygen depleted water bodies using their
special accessory air breathing organ which
facilitates the utilization of atmospheric air
for their respiration. Due to its air breathing
ability  and  tolerance  of  adverse
environmental conditions (Sarma et al., 2010).
So, this fish turns out to be a very good
candidate of fish culture in Thailand.

In  these experiments, reproductive
performance in term of gonadosomatic index,
mean total egg production, fertilization rate
and hatching rate in climbing perch fed diets
containing 5.0 ml ADsE/kg diets was
significantly highest among the treatments
(P<0.05). The result is presented in Tablel.
Based on these results, climbing perch fed
diets containing 5.0 ml ADsE/kg diets showed
the best reproductive performance and
significantly  higher gonadosomatic index,
mean total egg production, fertilization rate
and hatching rate than noted for fish fed
commercial diets (cont. group). These agreed
with Tan et al. (2007) researched on rice field
eel monopterus albus, increasing
dietary vitamin A, D;, E, and C supplemen-
tation level significantly increased
the gonadosoma-tic index and lowered the
serum content of malondialde-hyde of rice
field eel.

The gonadosomatic index of climbing
perch fed diets containing 0.5 2.0 and 5.0 ml
ADsE /kg diets had trend to increase along
with the vitamins ADsE levels in the trial

diets. The Trt diet contained higher the fat-



soluble vitamins AD;E (5.0 ml AD;E/kg diets)
also had significantly higher the values of
climbing perch GSI (P<0.05). These agreed
with James et al. (2008) showed that an
increasing level on fat-soluble vitamins E in
the diet of goldfish carassius auratus at (100,
200, 300, and 600 mgE/kg diet) had the best
feeding rate, weight gain, and specific growth
rate and also females fed the 300 mgE/kg
diet had significantly (p<0.01) heavier gonads
and a higher number of eggs with better
hatchability than those fed other diets. This
was probably correlated with the effect of
fat-soluble vitamins on gonadal development
activity, especially vitellogenesis in females
and active spermatogenesis in males.

At the end of this study, the values of
total egg production, fertilization rate and
hatching rate had tended to increase the
level of fat-soluble vitamins AD,E in Trt diets.
These results indicated that the values of
total egg production, fertilization rate and
hatching rate of climbing perch broodstock is
higher in Trt 3 (5.0 ml AD;E/kg diets) followed
by Trt2, 1 and cont., respectively. The results
presented in this study implied that fat-
soluble vitamins ADs;E might be necessary to
encourage vitellogenesis of female climbing
perch in cage culture. In general, fat-soluble
vitamins are absorbed from the digestive tract
and the function independent of enzymes or,
in any case such as vitaminK, may have
coenzyme roles (National Research Council,
1993, Goddard, 1996). These results agreed
with literature reported by Bilguven (2014) on

rainbow trout Oncorhynchus mykiss when fed

with fat-soluble vitamins A and E and found
that diets containing increasing amount of
vitaminE and A had significant (p<0.05) effect
on the hatching rate of fertilized eggs and the
survival of larvae during the incubation
period. This finding of this study implied that
it might be necessary to include sufficient
amount of vitaminA and E in diets for
rainbow trout for a successful seed
production. In the brood female carp Catla
catla broodstock Nandi et al. (2001)

suggested that dietary contained
added vitamins and vegetable oil (rich in n-6
polyunsatu-rated fatty acids, PUFA), is
essential to improve gonadal maturation,
breeding performance and spawn recovery.
Some water quality parameters i.e. pH,
dissolved  oxygen,  conductivity, total
dissolved solid, water temperature and
turbidity nitrite and ammonia was widely
acknowledged to be one of the most
important rearing conditions that might be
controlled to promote growth and
reproductive performance and survival rate of
climbing perch (Mahmood et al, 2004;
Aminur Rahman and Marimuthu, 2010).
According to the result of the present study,
the changes of all water quality parameters
in  rearing ponds were not showed
significantly different (P>0.05) because of the
location of the cages culture condition was
conducted into reservoir. In this study, the pH
and DO fluctuation was changed with the
minimum and maximum 5.43 to 8.66 and
5.89 to 6.40 mg/l, respectively. Boyd (1990)

stated that dissolved oxygen values should



be not less than 3 mg/l for fish survival, but
growth would be slow for the prolong of
exposure  with  the dissolved oxygen
concentration less than < 5 mg/l. While
Wahab et al. (1994) recorded dissolved
oxygen values ranging from 5.10 to 7.15 mg/L.
And Kohinoor et al. (2007) reported that
dissolved oxygen values ranging from 4.12 to
6.80 mg/l. However, The optimum pH for
growth and health of most freshwater aquatic
animals is in the range of 6.5 to 9.0.
Temperature is one of the most
important physical factors which effected on
physicochemical and biological environment
of fish. In this study, water temperature
concentration in the reservoir did not much
fluctuation during morning and afternoon
over 8 weeks experiment. The minimum -
maximum temperature in the morning was
29.45 to 29.69 °C and in afternoon was 30.21
to 31.11 "C which were the suitable level for
fish survival and growth of Climbing perch
broodstock. These results agreed with
literature reported by Boyd (1982) reported
that the range of water temperature from
26.06 to 31.97 °C is suitable for fish culture.
Water salinity into reservoir was 0.10 ppt
among all treatments. In a trial conducted by
Chotipuntu and Avakul (2010) studied on
aquaculture potential of climbing perch in
brackish water. The result suggests that
brackish water can potentially be used for
climbing perch aquaculture. Saline water up
to 4 ppt is practical for propagation of the
fish. The fry Climbing perch may be nurtured
in brackish water of 6 to 7 ppt to obtain the

best growth performance. And Nahar et al.
(2016) studied on effects of salinity changes
on growth performance and survival of
climbing perch. This finding of this study
implied that Climbing perch fingerlings can be
reared at freshwater growth rates in coastal
water with salinity up to 6 ppt.

Increase in ammonia nitrite and nitrate
concentration into reservoir was not found at
the period of culture probably be due to the
lower accumulation of feces as un eaten
feed than those earlier period of culture and
also due to location of the cages culture
condition was conducted into big reservoir (4
rai). Therefor, it can not cause mortality of
both larvae and broodstock Climbing perch
over 8 weeks experiment. And also total
nitrogen did not exceed the maximum value
allowing for fish culture because of a regular
water exchange into big reservoir. These
agreed with Mondol et al. (2010) recorded
total ammonia-nitrogen range from 0.098 to
0.167 mg/l in Climbing perch ponds of
Bangladesh Agricultural University Mymensingh.
Therefore, the water quality parameters
which monitored were desirable ranges for

climbing perch reared in captivity.

Conclusion

According to the results and discussion
of the present study, the conclusion can be
done as follows: A significant effect of fat-
soluble vitamins AD,E in Climbing perch diets
was performed on growth performance

include percentage of weight gain, average



daily weight gain and specific growth rate,
respectively. The survival rates were
observed relatively high at all treatments
except for fish fed with commercial diet
(cont. group). There also had a significant
effect of the fat-soluble vitamins AD;E on
reproductive performance, such as
gonadosomatic index, Fertilization rate and
hatching rate. The best growth and
reproductive performance of climbing perch
were Trt3 fed with commercial diet coated
by 5.0 ml AD;E/kg diets followed by climbing
perch fed with commercial diet coated by 2.0
(Trt2) and 0.5 (Trt1) ml ADsE/kg diets and
control diets, respectively. Water quality
parameters i.e. pH, dissolved oxygen,
conductivity, total dissolved solid, water
temperature, turbidity, salinity, and nitrate
were all within an acceptable tolerance range
for climbing perch culture. In conclusion, it
was clearly shown that fat-soluble vitamins
AD;E played an important role over climbing
perch broodstock of growth and reproductive
performance. It might be necessary to
include sufficient amount of fat-soluble
vitamins AD,E in diets for climbing perch for a
successful seed production. Further studies
investigating the effect of fat-soluble vitamins
AD;E  on female climbing perch at
previtellogenic and vitellogensis are required.
In addition, the effects of the other main
factors influencing growth and reproductive
should be

performance like  mineral

investigated.
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Abstract

This study has a focus to know the numbers of field duck layers on the rice field in Uttaradit province in
2015. The study includes the use of pesticide on the rice field whether they are present in the field duck layers
meat. The study uses the historical data retrieved from regional livestock office 6" Phitsanulok. Moreover, in the
information was gathered, observed and analyzed from insecticide residues present field duck layers meat. The
finding that stated of districts in Uttaradit province has field duck layers. Farmer who raise duck layers were
independent small farmers, wage farmers and large farmers. The farming was moved to the new feed source
when a previous one was depleted. The migration could be either inside the province and the nearly province.
Rice farmers had used insecticide, chemical fertilizer, herbicide, and plant growth regulator. In 2015, due to the
decrease of the price of paddy, the increase of factors of production, drought, the decrease of out of season rice,
made the number of farmers and the number of field duck decreased. The result showed from laboratory
analysis found no insecticide residues from the field duck layers meat from Lamkhoon village, Hadsorngquar sub-

district, Trorn district. So, meat of field duck layers from Uttaradit province is safe to eat.

Keywords: Field duck layers, Insecticide Residues
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http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Green leaf hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Plant hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Plant hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Thrips
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Seedling maggot
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Seedling maggot
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Rice bug
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Defoliator
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Green leaf hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Plant hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Thrips
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Defoliator
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Green leaf hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Green leaf hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Thrips
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Plant hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Green leaf hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Seedling maggot
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Rice whorl
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Stem borer
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Defoliator
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Thrips
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Stem borer
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Defoliator
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Plant hopper
http://natres.psu.ac.th/Department/plantscience/510-111web/Technology%20Changes_Rice/09.%20insect%20mang.htm#Green leaf hopper
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https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%81%E0%B8%A5%E0%B9%82%E0%B8%9F%E0%B9%80%E0%B8%AA%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94_2,4-%E0%B9%84%E0%B8%94%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B8%9F%E0%B8%B5%E0%B8%99%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B5%E0%B9%81%E0%B8%AD%E0%B8%8B%E0%B8%B5%E0%B8%95%E0%B8%B4%E0%B8%81
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