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Abstract

The purpose of this research was to develop a text mining program and to
analyze gene networks identifying pairs of transcription factor and DNA that were
important in nitrogenase expression in Rhizobium. The result of text mining
implementation used information related to nitrogen-fixing bacteria by searching from
the PubMed database. A total of 18,011 abstracts were input data. Text mining
program implemented with Java computer language. The program compiled all
abstracts into 935,900 lines of the combined text and extracted to 264,624 sentences.
When the combined text compiled with the program, it was found that the output
data keywords used to indicate gene relationships were 39,524 lines and the output
data gene or protein lists were 51,193 lines. Each line of these two data showed the
position and sentence order found in the combined text. The final result obtained by
text mining implementation was 187 lines of correlation data between keyword and
pairs of gene or protein. It also showed the full text of the relationship found and the
token value indicated the distance between word pairs. When showing the result
obtained from the text mining used to visualize a gene regulatory network using
Cytoscape program, 119 nodes and 187 edges were found. When analyzing the
network hub nodes and considering the relationship between nodes, it was found
that the nifH gene nodes and the NifA protein nodes were related in the gene and
the transcription factor that work together in the nitrogenase expression. The results
affected the nitrogen fixation of Rhizobium. This information can be further applied

to genetic engineering works.

Keywords: Text mining, Gene network, Nitrogen fixation
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Abstract

The use of fish processing wastes as alternative feedstuffs in fish diets is gaining
importance because of increasing environmental benefits and reducing fish production
costs. The present study was carried out to investigate the efficiency of hybrid catfish
processing waste as protein and fat sources in the formulated diets on growth performance
and economics of hybrid catfish (Clarias macrocephalus x C. gariepinus) cultured in a cage.
The hybrid catfish with an average initial size of 4.4-4.5 cm. were stocked in 2x3x1m
cages at 500 fish per cage. They were fed by commercial diet (T1) comparing to
a formulated diet containing 25.0% of catfish processing waste (T2) for 3 months.
At the end of the experimental period, results showed that T2 fish exhibited a
significantly higher (p < 0.05) growth rate than those of the T1 fish. The mean final
weights (FW), % weight gain (%WG), and average daily gain (ADG) of T2 fish were
214.3+27.5 ¢,4,598.9+663.4%, 2.3+0.3 g¢/day, respectively. On the other hand, FW,
% WG, and ADG of T1 fish were 156.7+20.6 g, 3,468.9+547.9%, and 1.7+0.2 g¢/day,
respectively. T2 fish also showed significantly better feed conversion ratio (1.1+0.1), higher
survival rate (71.7+£3.1%), lower feed cost (12.18 baht/1 kg of fish), and higher return on
investment (171.7+12.5%) than T1 fish. Feed conversion ratio, survival rate, feed cost,
and return on investment return of T1 fish were 1.4+0.1, only 56.4+8.2%, 34.77 baht/
1 kg of fish, and 13.1+12.5%, respectively. This study demonstrated that hybrid catfish
processing waste can be used as protein and fat sources in the formulated diets to
improve growth performance and survival rate, to reduce feed conversion ratio and

feed cost, and to increase the return on investment of hybrid catfish cultured in a cage.
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Survey on Quality of Commercial Probiotic Products Used for

Marine Culture of Ornamental Fish
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Abstract

The objective of this study was to investigate the qualities of five commercial
probiotic products for culture of marine ornamental fish by examining label information,
in vitro ability of nutrient digestion (proteins, carbohydrates, and lipids), and effectiveness
of ammonia reduction in seawater. All samples were imported probiotic products and
showed information of product names, production sites, importer names, contents,
including instructions, usage sizes, and usage ratio on their labels. However, all product
samples did not meet the standards according to the Notification of the Ministry of
Agriculture and Cooperatives (2016) due to the absence of manufactured dates and
expiry dates on their labels. There were only 3 probiotic products (60%) declaring total
viable count of bacteria on the labels by which 2 products (40%) contained the viable
count less than those labeled on the products. Only protein was digested by almost
all probiotic products, except product D. Only product E could digest all tested nutrients
(protein, carbohydrate, and lipid). Finally, only product B was the most effective product
to reduce ammonia. It showed 86.15% of ammonia reduction within 15-day incubation
while other products exhibited low efficacy of ammonia reduction (<10%). This study
indicated that most probiotic products sole in Thailand did not meet the standard and
were ineffective for setting up the wastewater treatment system in the aquarium of

marine ornamental fish.

Keywords: Probiotic, Ornamental fish, Ammonia, Nitrite, Nitrate
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1972; American Water Works Association and Water Pollution Control Federation, 1980)
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nandualnslulefnnienisAatuaazeiniaiuarnisalunisgesasenms
uansnaify Taelsfuduasemsifissdafoiigndesldmeondndusiinslulednifeu
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NIANTIVVT UNINFIUAUATATEIINTIY 3T

a = oa & v a A a o a Yy dqgvoe o &
AN 1 519aLLRYAVURAN ﬂmﬁ’u‘umLU@QMULL@S‘USiﬂmLL‘Uﬂ%LSEJ‘VN‘ViﬂJﬂ“UaflNa(§mm‘rﬁwﬂ‘uiaGlﬂﬁ/l’]ﬂﬂ’]imﬁ/ﬂ‘ﬁﬁ’wﬁUﬂ’]iL‘W'wLaEJ\‘l‘Ua’meaﬁ’JEJ\‘1'13J
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Iafvualiansiu weou U indn Ju wou U Maneeuayisld wwanisld wardnsinislduuaainndingos

- NG #ip lainumsiadgueanundiisy

WICHCHA JOURNAL Vol. 40 No. 1 January - June 2021




38 215ENTIVY UMTINEIFETIUAYUATASEIININY
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- NG fo Tinunsasguesiuaiisy

- * NUPeIINGUTIENY (Mold) WSeyunaquilaviinems

AN B WundnsaeifiiusyansamlunsanUiinasedlude TnefluSinaanas
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Development of Longkong Syrup Processing

Sansnd gnae!” sadud BunsAsadan’ uazivnn wmwUsshvg'

Thidarat Juthong!™ Rossawan Intarasirisawat! and Rutrada Theppradit!
UNANEa

meiteadsdijatiufionannnssuiumandnleiassnosdadulesuiflienumiy
PUESITATIMIIYULAE N A USRI IasRRINe NUATEET T Usrasdifiofinnar
N1SLHTEUNAABINDINILLNALA sous-vide FBANAINNINNIEAIN ANYINATDITEAUAIY
duduroneuladinafuaiinfugamgiarsraznarildlunsatminonosiouTunm
wawAn uazAnwinsiasunlasedlssuasmneduseninmafuinw mnmsmaassmuin
nsliasoudies sous-vide figunf 90 ssrwaidoa Wunan 15 unit anusadud
Uifsendihmatisoeulullfidoisuiiouiugnauauuazyeitliiiunslianndon
MnfufnmuTinaeulsdinefiva gungiuassreziailunsadniiaeinesfivangauiio
dunandavesiassnasiiatald Tnsvaaosndvswadidinadensatniias inedlagléng
2ONLUUNINAALUUT ond-\usiuiAL (Box-Behnken design) il 3 Hade o Annandudu
vosulzlinadiua (X)) aaumgiilunisadn (X)) wagszeziianlunisadia (Xo) wudteulesd
medafirudutuosas 0.75 figuugil 40 ssrwaea Wunan 180 unit iuanied
nganlumaissninaesnoaiosnnlinandminaesnesgeasiesay 89.5-91.0 Mntiuiin
ihaoanedluvhmsssimetilussuuaanmafigamnd 50 esmieaifea wuldUimuveuds

Nazanelavianun 65 a3USng (*Brix) war@nwinisiasunlaswaslesUasinaadianusne
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e (AF) Wu 9254 WawSsuiisuiuadvesdiegnausudy wananiaanuduuesbassy
ansnaniuTuINSoray 29.72 Wudesar 41.99 waluiin1siwdsuwlasvesrianudunsa-
A4 (pH) YSunauRduvsdnavan uazUinadaduass

AdnAsy: andnes lesuanines AR
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Abstract

This research focused on the development of Longkong syrup processing.
Lonkong syrup can be used as a natural sweetener with unique Longkong sweet tastes
and flavors. The objective of this research was 1) to study the effect of pretreatments
using the Sous-vide technique on the resulting Longkong juice appearance, 2) to study
the effect of pectinase concentrations, incubation temperatures and times on % yield
of Longkong juice extraction and 3) to study the change of Longkong syrup during
storage. The results revealed that using the Sous-vide technique at 90 °C for 15 min was
appropriate for preparing Longkong juice to inhibit enzymatic browning reaction when
compared to without heating and control samples. Then, an appropriate condition to
extract Longkong juice was analyzed by using Box-Behnken design. The pectinase
concentrations (X;), incubation temperatures (X,) and times (Xs) were used as factors
to perform. The condition of 0.75% pectinase, incubation at 40 °C for 180 min was
obtained with the highest yield of 89.5-91.0%. Subsequently, Longkong juice was
evaporated by using a vacuum dryer at 50 °C till a total soluble solid of 65 °Brix.
Longkong syrup was stored at room temperature for 45 days. The results showed that
Longkong syrup was darker and the total color difference overall (AE) was 92.54 when
compared to the color value of the initial Longkong syrup. Moreover, the moisture
content of Longkong syrup increased from 29.72% to 41.99% but there was no change

in pH, total microbial count and yeast and mold count.
Keywords: Longkong, Longkong syrup, Pectinase

unin

avenes (Aglaia dookkoo Griff.) \ufinasugiaddnuesuszimelne Ugnuinilan
Tutufinield sesasndonianzfusenuazniamie muddu tnedfufimizugna
Jravain 260,330 13 uaziluSunamanansou 117,046 fu (FdnauesegnaniIsinyms, 2562)
uwdsHAndAnyegidimIndunyd unsAIsTINIY Yuws srauazusa wanandulvg
UszanauSesar 98 Uslnamelulssme dnfeway 2 dweandmheUseweuaue ey abny
WA, 2562 SeuilseinalngdeennaninasinesanluimiiedseinadadAy Ae
Fonun Aealu$ wagtugen Usinusssiedu 1,408 #u yad19an 31 §um (neudaady
ASLNYNT, 2563)
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aowneouluiivegluisd Mellaceae Tnoglungu non-climacteric fruit Aoldaunse
thualignldl Fsdeufuifenmendsnaagn wWasnasududivdeauds naasansagn
zilsamnuendie Susinavewdefiazaruldvianunuszanas 16-18 091USnE (*Briv
(Venkatachalam and Meenune, 2012) finsadunsd lawn maleic acid citric acid malic acid
ey elycolic acid Jussruszneu (Chairgulprasert et al., 2006) mwé’qm'ﬁﬁuﬁammmw
yosansnesanaziUdsuulasegsnniuilofuinuigamaivios Tnevdsnidufe 4-5
fu Wiensesnewzdsuiuiiinia nasuvgaiasande fmsgaded Aandusainund
waziideladng (Sangkasanya and Meenune, 2010) vilbvigaudoudsnaudanainudu
Preiiinandnaninosoondnaiaunniign (nsudaeBumsinums, 2563) fismdweingspn
nalnpann nanesnasfididnuarysngliduiidesnissuaumnngndadis ndyminedy
Fal¥Taddeanninednvinisldmeluladeing q WeBnognafvinwinaasinesan
(Venkatachalam and Meenune, 2012; 2@ WagAniy, 2557) wazAnwinislgusslesiain
waaoenesilisiuinasguidnvarunngliluiidesnslnsnniluuussuitoifiugad
U BnSeiaedneuBuauwi tiassnemionia wenLazead (an1suideineimans
wazmalulaBuvisUszmelne, 2558) uazaninosuniuauwis Gasnd uazans, 2560) Wusu

le$unald (fruit syrup) vievdounals! Hundnfasiinasineinaliidudnszneu
litesnirdosar 45 Sarutuniiaduiodentu Sndusanaliuasdvuvoudsiazane
Laliddaenin 65 0aM1UINg MINNINTFIVVBIANITUNIATFIUASAINT (Sri Lanka Standards

Institution; SLS 730) (1zadad, 2554) fdA1elnosikonfin (water activity: A,) @1 Snaviler

a 6a

fudamasauesaduriehliundeld lesunaliFafuinulilduin Jagtudlesuns
nsfulszlanualsinansiin 1 leuunda lesudunmdu Tesudidos Temiluidens
Duedesnu wavldifudiunauyesmandusomslyanumiutasnausaane (Uzatad,
2554; Alsenaien et al, 2015) ilefinnsanautifvesassnes msthluuussuidulesueadu
wmaiafierasudledgminauld fufumuitedi@ingussasifiofnvinavoinis
WIBUNAABINBINIEIMALA sous-vide ABAMAINNIINIEAN AN INAVBITEAUAININTY
vosoulwsinafuasnfivgamginarsvesnanildlumsadnmannefivanzaudmsunis
wAnlofuanines uazAnunisdsuulasedleivasinashuszninnisiuinu tnglesy
sownasiiwdelumsnassndulssuitlifimaduihmannevioriden Sufuasliany
YUAAEIIIANIAEENVITIT YA AR Y IABINA

3BAUUNITIY
1. fmgAuuazmsiiuine
sesnossverUilnauuudnandude svevan wadindos livgaias deansune
Jmzeeu Sriaings Aauenaaaenasiitn wdsuaniedednuinoen Mnduleniden
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a

naaeInosuaziinaaeInesuITlugananainnediefidu udniluiAuinufgumad -18
pernwaldua aunseinimaasstusely
2. Ainwnszurumsainieudiegnaiiassnes
msfnyINsrUILNBEEIiaenes lasuwiadu 3 gamsvnaes il
yamnaaesd 1 yaruau Judusedasnesiiveniden ussalugemanadn
wodletiay udnhluiiusnuniigamgd -18 ssrmiwaldes
gansnaaedil 2 yaitliiunisliauieu Tnsthasnasfivenidenutly
asavansnasIufiauluty 50 fadniuredns ussglugananainnediefdu udniluiiy
Snwnfigaumgdl -18 ssenivalTea
YAN1TNAALIT 3 Ynflaand83F sous-vide lnotiansnasiivoniudenuly
asazaremasufinnududy 50 fadnfusiodns ussqlugawanafnwediefidu wdnily
Ausnwilgamadl -18 ssrnwaiBea Wevhnsvaassisiwaasaneduussquuugaane
wdriazarsiudslasdaiilvaiiu auguvgifsnansUszanm 25:2 sseneaifoa
wdhluandeds sous-vide flgamgil 90 ssrnwaidea WWuan 15 wfi
thasinasiia 3 gansnaaown Judulneldfiinnius aglddumesiasines
waztieonssnes tilUAmseiind L* a* war b* Arnsdesiuvesuasiinueniady 660
uilums USnamewdsiiavangldiomnuazenenuidunsa-ang (pH)
3. Anwanefivaneaulunslfieulvinafusronaninvasinasines
Biasinesuaziioastnesfiniunsinioulagnisaindaes sous-vide 7
gaunndl 90 esmwaldea Wunan 15 wifl wAnwivSunaieuledinafiua (iKnowZyme
Pectinase, Us¥v 3% lulawalulad 31im) QmwgﬁLLazizstL’Jaﬂumiaﬁ’mjﬂaamaﬂﬁ
wanzandilinanangian InseenuuunsvaassuuuTend-tusiuay (Box-Behnken design)
75t 3 Yade Ao erududuvesoulsdinadiua (X)) gaumgitlumsada (X)) uagszezia
Tunsadn (X,) nefvunsiavesiade (coded variable) unuAasvasuiaztlade filily
13MRae1 (real variable) uanadamsnail 1 Mntuhdedsiiatnieeulsdmefiualuly
Awouil 90 esmwaldea w1y 5 Wifl ilevgamsvhanuvesioules]
4. AnwaudinisaiintenmwvaddleiUasines
dndenannrlumsatafivilildnandnvesihaomnesgeamnlilunissdelyiy
a99N94 LLﬁaﬁﬁﬁwaaQﬂmﬁléﬂUizmaﬁﬁw%’%izmaJL,LuuqiuwzgwmﬂimLﬂéaﬂauuﬁuwu
ananafigamgll 50 ssrsadoa wldleiUasnesiiduiinuendaimuniiaransld
65-70 aeAU3ng Mntniieglesanmnesiivienldlulinneiamudunsa-ss And
(L* a* b¥) Ingl4AT0430d konica minolta (§u CR-20 S/N2001295, am¥gewiini) uazU3sna
ﬁuaqLL%aﬁgwmﬁazma“Lé’ﬁy’mm (total soluble solid; TSS) 1nelHiaSe9 hand refractometer
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A5l 1 gansvaaesdnwaniisfiunsanlunisainiiasines MHUNIAADILUY
Box-Behnken design 913 3 tady

¥ams  swaveslady (coded variables) A1934v04U938 (real variables)

aaes  ayandudu  gaumgll  ssesomn anududueuledl  anmgll szemm

oulad (X,) (X,) X) (Gewalagimtn) (esmwales)  (uni)
1 -1 0 1 0.50 40 240
2 1 1 0 1.00 50 180
3 0 0 0 0.75 40 180
4 0 1 -1 0.75 50 120
5 0 -1 1 0.75 30 240
6 1 -1 0 1.00 30 180
7 0 -1 -1 0.75 30 120
8 0 0 0 0.75 40 180
9 0 1 1 0.75 50 240
10 0 0 0 0.75 40 180
11 1 0 -1 1.00 40 120
12 1 0 1 1.00 40 240
13 -1 -1 0 0.50 30 180
14 -1 1 0 0.50 50 180
15 0 0 0 0.75 40 180
16 -1 0 -1 0.50 40 120
17 0 0 0 0.75 40 180

5. AnwnsidsuslasvadleiUassnaslusenieanisfiudneg

nanlwsuaninasnnannsfidadenlufnwinisdsuwdadluseninenisiu
$nwn Teniudnulesanines Uszana 30 n3u vssgluwnumiiile Husnwiigamgiivies
Huna 45 fu guiiuiegndluiui 0 15 30 way 45 fu elnneviandRvedliasines
el

5.1 auvAnisnieamn lawn Arrnadunsa-ane Ad (L* a* b*) Inesieaudu
AIAULANGAI9789A1E (AE) (Tobolkova et al., 2013) iewU3eauifisuardfuiud o Tng
fnalld Kol

AE - \/(I—*Z _ I—*l)z " (a*z _ 3*1)2 " (b*z _ b*1)2

dlo  L¥, a*, way b, \urndvesiiegnasudy

L*, a%, wag b*, uAdvesinegsiiniunsiiusnm w nanla 9
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5.2 audinmaad 1w Uinavewdsdiasaeldfomn Usinannutu uay
USanaunsaava

5.3 aulAveqAunae T Usinamduvdeiionun Ysinndaduas

6. MINATIVINEDR

msfinunszUIuNMaEIsRfeghaneuasmsUAsuasedlyiaaines
Tuszninenaiuing lneyinsmauaunsVnaeuuUNVInaawuUdNaNYsal (completely
randomized design) ustazAmnagsriimsliaTet 3 91 Tinsgeruulsunurestoyalag
14 analysis of variance (ANOVA) wazdiasizsianuiananelnely duncan’s multiple range
test Aszfummdesiufovaz 95 selusunsudnfagyu SPSs dmsunmsmeassuvutend-
LA (Box-Behnken) Ainsnziinanisnaasdtaglilusunsudisagy lnemsnsivaeuniny
gnfesesnuudanImslinneimduusyaviuesnmsindula (Resquare: R?) wagmsinsgh
AMULYIUTIU (ANOVA)

Nan133Y
1. msfnuASnseieuihasinas

deiSsuifisunavesnmsiniounaasenedagliiiunsdwhemsazaonaeiu
wagMslviauiou (YAUAL) NMTHSEUNAARINBIAENNTANRILaTavaIEAaRT UMLKY
nshinuseu (yaliiunisiinnnusew) uaznswlounanenadlagn1saemyansazany
rassuudhlUlnuseusemaln sous-vide figamadl 90 ssmwaldea Wuszeznan 15
Uit (¥an13aIndae3s sous-vide) sadnunrUninguenieuaztihasines wuiniewazi
avsnasiildnnmamiendaesliiunslianudou fadmadaniiousunaivauide
Mailiigaungiivies vaufimswFeudeitiumsaindemaiia sous-vide axldthassnes
fiidnunrdureavajudnvundudefortu warldwdsududine venaniide
finsanardnuTgemuaNiufogeliunsliaudeulien L* a* b* wagAnisdest
voaasliunnsnaiy Tuvasdishegaiiiumsainsnemeidn sous-vide axdlAn L* wageinis
dowinurasalgnd (manedt 2) uinuihinamesdiiaransldiomavosaaunm (16
03rU3nd ) fAnunnindaegedilisinunslianuieunazieguiimnsandemaia
sous-vide (14 83fu3nd ) dmdurranuunse-ang T 4.11-4.17 Falaiumnsinsegn

N o

fifedday (p > 0.05) (M3 3)
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AN5199 2 ANAWAYAINITADINIUYDILAIIDIFIDE19UNaDINBI WS 8L AT LANFE1I U

1

o . And ANsdaU
MDY
L* a* b* VDILLES
1. YpPIuAY 12.83+0.40°  -1.15+0.34°  10.65+1.90°  1.02+0.07°
2. galyirunisiinnuseu 13.42+0.17"  -1.06£0.37°  10.92+2.05"  1.16+0.04°

3. YANTINGYTT sous-vide 13.87+0.05"  -2.38+0.60°  1.71x0.76°  2.1620.29°

o w

VBLe;: - FINYIANTULERIANLANANTaIrRaslukRtegiteddny (o < 0.05)

A157199 3 USuauuedndaniaratelananuaias AUl unsn-A1d 199619819118090 097
WSeUlMEITANANAIY

USuauaawdanazaneldnaiun AMATUNTA-ANS

FrIpEn (23pU3ng ) (pH)
1. gamuAu 16.0+0.0° 4.17+0.00°
2. yalaiunslienusou 14.0+0.0° 4.11+0.00°
3. YAN1TINGIELTT sous-vide 14.0+0.0° 4.16+0.00°

VELR;: - FINYIANIULERIALLANANTaIRRasTukIRegiTud Ay (o < 0.05)

2. Anwmavesanududuveseulusinafiug gamgll uazszeznaniildlunns
goniiioasinasrenandnvasitnainas
dlotananesiinunszuiuniondieds sous-vide mnSuduendiidenaziinun
Anwndvsnavesanududueuludinafiua sumgiidllunisain wazszeznaildluns
afinfisziusing 4 9InmavaaemuINgANITMAaesd 3 8 10 15 uag 17 daldmnuidudures
wulssimafiuainnudutuiosas 0.75 gumgiildlunisade 40 ssrwafoa uaz
swoznandildlunisade 180 undt asliinandninaenasiasiosas 89.5-91.0 lneU3uas
(91971 9) Fadutrsmandntihaoanesiigaminmslitadelunmsafnluganmsmaassdu 4 uas
naifiuszezaifldlunmsatau 240 w1 lifinalinandeanoniuiu uandotiue
nanasesdisuifisuiiszoznainisatawinfud 180 undt wuiianisanuaznisiiia
guvgiiann 40 ssemwadoaiuuiliuilinandmiaosnssanas uinisfiuanuidudy
voseulsinafiuaaindesar 0.50 Wy 0.75 waz 1.00 Suwltuvilinandmiiaesnas
Fudu (nndt 1) deduFadenldanudutureseuledinafiuaiiinudududosas 0.75
gaumgiillunisaria 40 esmiaifoa uazsrezatldlunsada 180 undl 1 uaned
wnzaslumslfleulsimefuadluniswdesmihsesnesdmsumevilessuaomnedudusely
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A13197 4 navesAnududuvetoulelinaiiua gumgll wazsseznanfldlunisadinse
HaNARUNABINBINENALA WBIUNUAITNAABILUU Box-Behnken design

YANT Uadenfdnw NAKAAU29N89
{GEENT ANudutuves Qauniinly ssazaaild  (ewalng
wulwliwafe lumsaiia lumsaiin U3u1m9)

Xy Sovazlaenuin) (X, asAnwa@ed) (X, w1il)

1 0.50 40 240 85.0
2 1.00 50 180 85.0
3 0.75 40 180 91.0
4 0.75 50 120 74.5
5 0.75 30 240 76.0
6 1.00 30 180 79.0
7 0.75 30 120 76.0
8 0.75 40 180 90.0
9 0.75 50 240 86.0
10 0.75 40 180 89.5
11 1.00 40 120 73.0
12 1.00 40 240 87.0
13 0.50 30 180 82.0
14 0.50 50 180 80.0
15 0.75 40 180 89.5
16 0.50 40 120 85.0
17 0.75 40 180 90.0

84 4099
80.9412
774724

740037

%Yield

By Pectinase

a a 3 a o 1Y) ¢ a v v | o a
Al 1 nandmhaesnesiadalaglflouludmafiuaauidutuniig 4 sauivgumginlily
MsanaNkAnNAenu Weldszaznantunisana 180 U
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3. Anwn1swasunlasvasleiuasinaslussnitenisiiusne
WiehfegsiiasinaanwieulalussmemedSssmenuugyyInaAlagas g
UL UV INATIOUNAN 50 a9 Lalbes e le$UaninaaNivsuI eI ILa
~ o a ¢ o Aaa o ' o P~ o A o
favaeles 65-70 parUsNd alalosUuannaaniiduinaseu anwurla danutunie dsa
PIULALNAUTALRNILYDIADINDY LTBIDINNNTITELMEUIUT NSV I duTunelaanIey
gauanesiliemsdudaduannudeuiilias ihanemsanunsasemelais deuieding

q U

'
[ a

ShwndusauazdnuazUsnguesdiegaemsien (Potter and Hotchkiss, 1995) Tunsiiu
Snwilesuansnesiigumgiivieadunan 45 Yu lneifufiedraiiediasesiluiudl 0 15 30
wae 45 Su nulesUassnesimaasunlamesdosnnnds audiuim AE Foaiag
W3suflsunsiasuuasend L* a* wa b* Auiusudy (Juil 0) fafiutustresindvds
asiitu 15 Sududuly Geiien AE Wy 78.31 war 92.54 dlawfiusnwuiu 30 uas 45 Su
Iy Kanwdl 2 (7) Faaznuinlesaomnesdidag defusnunitgamgiivies uen i
wummawesleiUasenesfiviuandesas 29.72 {u 41.99 Fnwd 2 () uslaifinng
L‘U?a"wuﬂmﬁwﬂ%mmmm%qa‘]magJJ”LmiN%aaas 3.2-3.3 fan i 2 (A) arenadunsa-eng
Faslenu 4 wazivsnauuad Bt mmnuarUsinaiaduazsiieenin 3 x 102 Taladsonty
naaANsLUSnwgaumgiviendunan 45 fu

AE ity (%)
100 1 92.54 60
7831
80
a0
60 4
40 4 20
20 1
268
0
0 ' ‘ ‘ 0 15 30 a5
0 15 30 a5
(n) szozim (3u) () sepIa(iu)
acidity (%)
5 -
4
3.28 3.27 320 332
3 4 —
2
1 4
0 T 1
0 15 30 45
(A) JeeeIan (Tu)

AN 2 NMsAsURUaswaIAd (AE) (N) AuTu () kazdSunanse (A) vedlesuasinasidle
Wumsinusnwiigamaiivieadunan 45 fu
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nnmveaesiieAnuiismawieihassnesnsiiilihiegassnadluynaiuny
wazgailiiiunslinnudeuiidnuusdudhmaideninuiisenmaiiediimadisg
Foeulwinintudlededefivviowadgmitareviana Wy nisdenwden msu s
yhlviansUsznoulilufiueatiegluwadfivduiatueendiaulusmaluanzifioulasined-
ueaeendna (polyphenoloxidase: PPO) viililsiluans o-diphenol uazgnaendladsiaidu
o-quinone AvansiansnsnifnansUsznauidsdeuseiioatuasusznovitusavionsnexilu
1@ duansusznevdnima (8N, 2545) mimu@mﬂﬁﬁ%mmilﬁm%ﬁlﬂmaﬁLﬁ'qﬁamaul%ﬁ
ansavildnans s feeradenlimnzaniufioisems wu msldanufeurioasiad
Tumsvhaneviesudaeulsd matidneendiou viensUdsuulasduansmiiimusssuyd
(1881, 2545) FUINNNIAABMUINNTAIBNaRINBIREITHIUNTAINEIEIWATA sous-
vide figaumindl 90 esmueaioa Wunan 15 wifl awsadudsnmsiinuveseuluifiiy
awmvesmAaUfAsedinald 4wy sousvide Wumedamslfeudeulasthemis
uusstlugananainuuulaainuasussauuuaania wdaidluliaudoulugainfeu
flgumgfivag 65-95 asrwaiBea (Zavadlav et al,, 2020) szugamaiiuaziatlunisly
arudousatuturiinvesingiuuas TagUsvassvesnislianudou dwiuTaghunguitey
Fegeulludaeimiiu indous waramwgnuadinng  Swazanedildd oriansgydelde
mnldrnuSeuLuus Ay ilesanaawadfivgnvinaneviiliansing q nasenanniead s
wAllA sous-vide anInann1sgaydela (Baldwin, 2012) 3anmsuszendldmedia Sous-vide
TumsmﬂﬁﬂwuiwmmmamJﬁﬁ%maan%m%uuaxammsqagL?ﬁamié’wﬁ’@ﬁazawﬁﬂﬁ
(Kuriakose et al, 2016) fistiumaila sous-vide 3ainnlilunmaniouasinasneududuuneniii
wanile Tamnsndudinafntiinaiioraisnnmahaueseulsinedfiueasendinals
detlestufliiudnsusilesaomesiineiaudeludidthmamadidsdaidonismsilunis
wiEnNa0Ines

lofnumavesnnududuveseuluimafiua gaumall wazszeraitldlunistes
deasinewienandnveniastnesinefiavufigufenisldiouladmafiuaaunsoada
aownedlinanangs esanouleimefiuaainsodosamemaiudaiussduszneulunils
wadily lngilunfawadvesnaliuszneumeivaglaa inafu uasieiiwaglaa (Kumar,
2015) fafumsldieuluiifiedovaaouiotdnwaglaa mafu viowiwaglaaazyiili
Amumvssina AT uwasumanElun1sata (Nawawi et al,, 2017) TngamAderountiid
finsuszndldioulsdifietaeifiudszavsawlumsaraianaaldl Tochi et al (2009) 14
ulsdinafuasuiusiwagudlunsetemnidulyn lneusfioumnd 40 ssmeadea
wuiwinlinandnifiutudesay 9-13 thdulzsniauniinanasuadlafuidensuiiousy
Tfldeulas! uenanidddieulmfluduneunswiemiwalsidviunanlssunals! Phomkong
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et al. (2015) laAnwinisudnleiuainuyu 91uu 3 aeiug laun Wudvesseiasy Wug
sniande weiusiudomeiminguanvsi Suhmandaleslasmsiueuleinanmsdn
Feusznoumetoulninauvansyla loun afua wagiea savierluea warlsdiea lae
yinsUNd 55 ssrnisaidea 1unm 6 Falus newluszmeluannrgaanmaigumad 50
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wuiuiadeitneifadgan Tesunnuyuiuivesssaisivimuamsddygian
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80 ieldndruvesivioduninduludng 3 se 1 wasunfuieulwifiguvnd 40 sam
waded uiu 24 Falue Tnevlilesuiivsinamewdaitavaneldnmumdusesas 65.6-70.7
Tuvaedinsldimeulederlleduiiviinamewiiiasarsldnomaduesas 50.5-56.3
uenanidsdimavssgndlfioulsiinefiuauasiwagiaalunandnlesudunindudsansn
afmmannnasunndules annuniinvesansazanefiatalé wazvldlesusummdy
Algteailadinutu (Abbes et al., 2015; Ahdno and Jafarizadeh-Malmiri, 2017)

Lﬁaﬁwﬁaaéﬂdﬁwaaaﬂaaﬁm‘%aﬂﬁlﬂﬁzmaéﬁai‘%ﬁzmmwuq@mﬂmﬂmmﬂ%mLLﬁ&
LuARINATgUmMYR 50 sriwaldea Jsaenndediunisviaaedues Surn et al. (2014)
Issuiisunsnanlesudile 3 38 Wud nslimnudoulnonse nsléledh uasnsszme
meldannzayanme wuinsudalesudlelnenslianuieulasnssiigumaiigenin 180
osmuaidua shliimaglasagndenidungleauasiisalng Sovhlilusneuiutuinayinly
lo$uiirnanandunsa-ang sninmswanimunslalioamaiiiu 80 esmwaiea Taensld
ANNIEFUYINATIY uaﬂmﬂﬁlﬂd%’ﬂéﬂaﬁﬁﬂgﬂma-t,lmLﬁmmﬂﬂﬁﬁ%mLuam%m%uﬂuﬂﬁﬁ%m
i mauuulileuluiildAsamsuauesiuwazasusznouiiuedn seiunissemeneld
anzagannasinumnzalunssdaleudlodesnnlindusaia fimnagou uay
aruvuiidudiveusu (Surin et al, 2014) uazanansndszenddmiunissemetlunis
rAmlrSUINEa a9 1

nnnsivinunlesvasinesfiguvniivieadunan 45 Ju wuiileivassnesiinig
\WasuwUawesdes1a5ini3dvaenndasfun1saasiues Farrokhi et al. (2012) Anwinns
LﬂﬁlEJuLL‘LJaﬂ,u%WjWQﬂﬁiLﬁU%ﬂ%’]ﬁIﬁiﬁlﬁ?ﬁ%’ULLUU light syrup Failusunameud v
Uszanas 30 83eU3NG uay thick syrup deilUszanamesudaiomamnnit 50 esruing
finana1niadn (sugar beet) Ineifudiegnamn 22 Ju iloTiasgsidgaanaiaiivas
NBAIN Im"’i@mﬁmﬂmsi’mm@mﬂﬁuumﬁmmm:}ﬂé"u 420 unlues wurAdveslesy
MUy light syrup wae thick syrup fenfintuiioszeznamsiuinuifiaiu uasnuns
\WasuuUasendesadmaudiofiusnungs 22 u ImaﬁauimajamﬂﬁauLLﬂaaﬁmaﬁwﬁiam
volusuifloszornmmaivihuiiintuinliidadvdeddutu Fsenminannylumaiv
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Snwnitlimnzalpganizmaiuinuiignmndias (Farrokhi et al., 2012) wenannil Solis-
Fuentes et al. (2016) ld@nwininiudsunvasvossalaalefuluseninenisiivinwi
grunpivomuindAdutu luvasfimafuinmil 8 ssmeaidea lifiswdeunlamosd
dawusnuiduseziaan 10 &Uani uag Thakur et al. (2018) Anwimswasuutaseslesy
szrudeniiliannianioudeitenaliifosar 35 uariviinaveaudsiomessana 65
09rU3nd Ineifudnuiluviaufiinazain PET (polyethylene terephthalate) figaivniivios
warlugiiu Wunan 6 ey wuinsfunuilesufigaumadamilileunzudemninnig
Wauuastaninguugiivies uwivlavesnanlifinadensifiuine annsilesuidad
viedtulusswiunmaiuinuiiosnuiatenaiedimauuulalfieuleivieufise,
waan$n Bafetuidiothaaimdldueudodluanneifihiuetu udasAnmsszney
fne ) einasiod ndu wazsawAvesons TnsthanaiidasyiuAsentunyesdluly
Tuanavesenludle naneziily vielusiu Iddulnaladaiediu uavaziisufisevoilesay
Ieansima Aeanslu Wud lensondiudiawtensa aunsofaanuidmesiinaiiisty
Tae¥afiaruemadugag 420-490 wiluiuas msdudsufisenuaminannsarinlivasis
i mstdnanssasu leud dhmauagnsnosilu mafuinwifigamgiish msanfiey msld
a15uA3 1 ansUsenau Falild Aeensusulaeanlad Wusu (580, 2545)

d3UNaN153Y
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T¥fuasenes WinmNuvanatsvemanfusiuUsgUnasInes Faflusslovisenisiia
dnenmvsanumsnsiUgnasines IauRvyuuvieusznounisidandudnng q 1¢ fadu
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Fefesinuiiufuiiomanefivmnvaulumsiudu fisenmaindinauuulaldioules
Feanaldlénaeds wu maddaansiadiu msandandunsa-ane msldansied iy
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NTrUBUNYS tavUdlAadaues M. plumose Pink Flower Lay M. microthele 0.5 A5y
mmm?ﬁyawummsqm MS Wi BA iy 0.0 0.5 uay 1.0 fiadn3usiodns vismnmnzides
4 dUanvi wudn M. plumose Pink Flower waiz M. microthele ﬁwazL?:awummiqm MS
i BA 1 fadnSusiodns Suwidnuaadauiniian 4.44 ndu waz 5.15 n3u auddy dau
M. plumosa Pink Flower wag M. microthele fangiassuno1misgns MS iiu BA dud

0.5 TadnTusieding dinsasgengagn 1.56 sonseudu

AdAgy: wiudiaanise wlsuarfa Ny-Benzyladenine (BA) nsineldeiiiolto waads

Abstract

In vitro cactus propagation of the genus Mamillaria and Ferocactus were to study
types of explant and culture media on plant gsrowth of this objective studies. The explants
(0.5 mm size) of two genus cactus were cut and uncut longingly with a sharp sterilized
surgical blade and cultured on MS (Murashige and Skoog), ¥2MS and “4MS medium. After
4 weeks of culture, the result showed that the plantlet of Mammillaria plumose Pink
Flower (0.5 mm size) was uncut longingly with a sharp sterilized surgical blade and the
plantlet of M. microthele (0.5 mm size) was cut longingly with a sharp sterilized surgical
blade cultured on MS, 2MS and %MS medium gave the highest survival rate at 100%.
The plantlet of M. microthele (0.5 mm size) was uncut longingly with a sharp sterilized
surgical blade cultured on 2MS and %4MS medium gave the highest survival rate at
100%. While the plantlet of Ferocactus cylindraceus (0.5 mm size) was cut longingly
with a sharp sterilized surgical blade cultured on MS and “4MS medium and the plantlet
of F. cylindraceus (0.5 mm size) was uncut longingly with a sharp sterilized surgical blade
cultured on MS and %4MS gave the highest survival rate at 100%. After 12 weeks of
culture, the result showed that M. plumosa Pink Flower was cut and uncut longingly
with a sharp sterilized surgical blade cultured on ¥4MS medium gave the highest plant
growth. While M. microthele was cut and uncut longingly with a sharp sterilized surgical
blade cultured on ¥MS and MS medium gave the highest plant growth. For F. cylindraceus
was cut and uncut longingly with a sharp sterilized surgical blade cultured on ¥2MS and
MS medium gave the highest plant growth. For effect of various concentration of BA
(Ng-Benzyladenine) on shoot induction and cactus proliferation. The callus (0.5 ¢) of

M. plumose Pink Flower and M. microthele were cultured on MS medium supplemented
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with 0.0, 0.5 and 1.0 mg/L. After 4 weeks of culture, the result showed that M. Plumose
Pink Flower and M. microthele were cultured on MS medium supplemented with 1 meg/L
BA gave the highest of fresh weight at 4.44 g and 5.15 g, respectively. While M. plumosa
Pink Flower and M. microthele were cultured on MS medium supplemented with 0.5

me/L BA gave the highest shoot formation at 1.56 shoots/explant.

Keywords: Mammillaria, Ferocactus, Ng-Benzyladenine (BA), Tissue culture, Callus
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WNUSaIveInsTUB Y sEnauNNaanSe

UUARATDINTEUBINYTAWUS M. plumose Pink Flower Wag M. microthele

fldannnisnineudl 1 dwtdn 0.5 n3u sninziAssuuemsgns MS iu BA iiudu 0.0
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fnsdninauesnuniign 8.75 wag 11.25 Sadwnsretudiu audidy udiu
NILUBANTTUUUAIATITLINE I ABIVLEMITENT UMS WasTudIunszUasmTUUULRLT
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Al 4 M3asRulavensyusInYIaNeWUg M. plumosa Pink Flower Mld%uduuuudu

WNELAEIUNDIMITEAT MS () 1MS (V) war %MS () Wuszeziia 12 dUav
(bar = 0.5 cm)

A15799 1 MsasAulaveenIsuannYsaeRug M. plumosa Pink Flower filw1stdeauu

9NIGAT MS 1eMS uaz %MS Wussesiian 12 &Unv

vlinves gns nsisgLdauln
Fudwfiy 95 SN AMNENITIN ANENIRL S1uduBen  viinuaadd
(570) @atwns)  (aawns) (van) (n3%)
WUUHIATS  MS 0.00% 0.00" 14.00° 1.00° 0.90°
(half) aMS 2.25° 8.75% 14.37° 0.37° 0.96%
VaMS 0.00° 0.00° 17.00° 1.40° 1.40°
F-test * * non-sig non-sig non-sig
WUULAY MS 2128 11.25° 9.37% 0.00° 0.00°
(ful) aMS 2142 6.42° 12.85° 0.14° 0.27%
YaMS 2.40° 6.80° 11.38° 0.30° 0.217
F-test non-sig non-sig non-sig non-sig non-sig

Y

MW - * dauuaneegailledfdgyvneadan p < 0.05
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fadnsAotudIn mudEy %u?huﬂszuaummwusim%ﬁmwmgmuummiqm 14MS
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M19199 2 N1SIRTYLAUIAYRINTEUDLUNYTANETUS M. microthele MW IZIAEIUUBIMTANT
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WUULAY MS 1.11° 15.712 15.00° 0.22° 0.41°
(full) ZIVS 1.25° 18.00° 3.75° 0.00° 3.82°
1MS 2.22° 12.22° 10.33% 0.00° 0.08
F-test ns ns * ns *

a o

MW - * Iauuandtegrdllfedfyneadian p < 0.05
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0193 16MS fenunzaunniigaroninaioiulavestudunuuEage wayaziuli
gnsons Ms lifinademstatgdulaludiuvesenuasmaiivdouneada uaznisiiiu
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o A a o s ) g &
AN 7 ﬂ’]iL"i]'ﬁQJ’L(F]‘1.|T>{5]6UE]\‘1ﬂ'ﬁ%‘UE]\‘iL'1/‘Isliﬁ’e?1’lEJWLJﬁI F. Q/l/ndroceus bUUNIAIINENIE LA YUY

aWNIEAT MS (N) 2MS (0) wa 14MS () \Dusveziian 12 dandi (bar = 0.5 cm)

AT 8 N33 YL AUTAVBINTEUBUNYTABWUG F. cylindraceus WUURNTINIZLAEIUY
8NIGAT MS (n) ¥2MS (1) uae MS (A) ussazioan 12 dUani (bar = 0.5 cm)

M19199 3 NSASYAUIAYBINTEUBINYTANEWUS F. cylindraceus TWZIAEIUDIMNTENS
MS ¥2 MS uaz v MS \Juszeziian 12 dani

viaves  gns nsaSyAula
Fudawfy 91T WAL AINWENITIN | AMUENIRY  SWILEER  LwTinuAadd
(570) @agwns)  (Nadwng) (van) (n3%)
LLUUBj’]ﬂ‘%\‘i MS 1.43 15.71 15.71 0.00 0.00
(half) 15MS 2.00 18.00 10.00 0.00 0.00
vaMS 1.11 12.22 11.44 0.00 0.00
F-test ns ns ns
WUULAL MS 266 40.00 15.00 0.00 0.00
(ful) AMS 2.00 30.00 13.75 0.00 0.00
YaMS 2.67 38.89 15.56 0.00 0.00
F-test ns ns ns

o

e - ns ldfianuuansegadliteddayneadian p < 0.05
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2. Anwnsziuanududiusing q vag BA uazgasemnsdenistniheaauaznsuiy
YSunuvaenssusanysanauuNiiaanse
INNITUILABRAVBINTEUDINYTANEWUT M. plumose Pink Flower Wae
M. microthele Flganmsfnulunouusn tiutn 0.5 n$u sneEssuuewnIgns MS iy
BA 0.0 0.5 1.0 fiadnSusieans Wuszeviaan 4 Uani vhnsnaaes 3 97 ) az 10 UIN LAy
fufinuanisudguntas nuinszusamsaneug M. plumose Pink Flower fumzidesun
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Us1e97n BA lifinasionsininlviingenvesuaada diunssussngsaiewiug M. microthele
Tuemsgas MS 1fiu BA 1.0 fadnfusieding fnadenisiindiunauaadauniianie 5.15
n3u wargrsemsiidiasonsifinySnaneadalioefigareensgns MS fiusiean BA d
fuhwiinuaadationilan fio 3.07 n3u grsonsianatenIAnuILEeRNNTiaARoD NS
ans MS 1y BA 0.5 fladn3usiedns Sefld1uiu 1.56 ven uaremsgas MS fiUsiaain BA

v o

liifinadonstninliiingenveiaada AInni 9 wag 10 Fsiamuianaeeitudfgy

a

a L d‘
NNFNH AIN1TIN 4

Al 9 HATBIENTOIMTUAYTERUAUITNTUANN 9 Y89 BA Niin1stningenuaznisiiiy
US1auvenszusunysaneiiug M. plumose Pink Flower lW1#188auuemsgns
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LY

fadn$usedns () Wuszeznan 4 &Uai (bar = 0.5 cm)



72 5ENTIVY UNNINIFEIVAUATATITINIIY

AWl 10 HavesgRIOITHAT TR UANITLTUAS 9 wes BA Aifinstnineauaznisiiiy
UTInaveansrUsswYsaEWUS M. microthele TWZIABIUUENTEAT MS+BA
0.0 dadn3unedns (n) MS+BA 0.5 fadnTuredns (v) way MS+BA 1.0 dadniuse
ans (n) Wuszeziian 4 a1 (bar = 0.5 cm)

A1997 4 HAveIERTEIMSHETIMTNARLART ALY IIUIULBAYRINTEUDINYTANALLLTAa 1S

wazlsiansa
anenug gn5e1MNg Ywiinaaueads  S1udugen
MS + BA (fiaanusiadnsg) (n3%) (van)
M. plumosa Pink Flower 0.0 2.242 0.00
0.5 3.45° 1.56°
1.0 4.44° 1.40°
F-test * *
M. microthele 0.0 3.07° 0.00
0.5 3.25° 1.56°
1.0 5.155 1.40°
F-test * *

A o

e * danuuandeg1aiduddgnieeadian p < 0.05
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Abstract

The objective of this research was to obtain a prototype of splitting flesh and
fiber separator from palm fruit machine. The prototype consisted of the chassis set, the
palm fiber pulling set, and the spinning cylinder splitting flesh of Palmyra fruit set.
Experimental factors consisted of 3 rotation speeds: 150, 250, and 350 rpm, and 3 grades
of ripe palmyra fruit weights: 5, 10 and 15 kg. The amount of water used was 15 liters
and the rotation time was 20 minutes. The results showed that using the splitting flesh
of Palmyra fruit at 350 rpm and 15 kg of ripe palmyra fruit weight got the weight of
6.757 ke, which was the highest weight of the fruit gained in the experiment. In separating
the palmyra fruit fibers, it was found that within 5 minutes, an average of 0.571 kg of
fruit fiber was extracted. When comparing the efficiency of palmyra fruit separation
between human labor and machine, it was found that the machines were 92.85 percent
more efficient than human labor. In addition, the statistical analysis found that the main
factor had the same effect as the contributing factor on the weight of the ripe palmyra

fruit at the confidence level of 95% (o) = 0.05.

Keywords: Separation method, Splitting machine, Palmyra fruit fiber, Palmyra Fruit
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1. MIReEuRGIUNITMARES
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Abstract

This paper presented the results obtained from the performance of steel
micropiles grouted with cement both at the base and along the shaft. The tested
hollow steel piles were 9 cm in diameter, 3 mm thick, and 2 m. long. The study began
by pressing the steel piles into the sand level at the depth of 1.80 m. Then, two types
of test were performed, including a normal pile and a pile with both base and shaft
grouts. For the latter, the grouting process was carried out using the pressure of 5 bars;
the grout then was left for 28 days to set up. After that, pile load test was conducted
according to the ASTM D 1143-81 standard. From the analysis of the ultimate load of
pile capacity for the normal pile with respect to Davisson’s method, it was found that
the ultimate pile capacity was 2.31 tons with the settlement of 5.75 mm. When
employing Terzaghi’s method, however, the ultimate pile capacity and respective
settlement were 2.58 tons and 9 mm. For the grouted pile, Davisson’s method yielded
the ultimate pile capacity and settlement of 2.33 tons and 5.80 mm, respectively. For
Terzaghi’s method, however, it was observed that the ultimate pile capacity was 2.61
tons, while its corresponding settlement was 9 mm. From these results, it indicated
that the grouted steel pipe pile has greater ultimate pile capacity than that of the
normal pile. This was because the grout adhered to the pile could increase the friction

between surround soil and pile shaft thereby increased the pile capacity.

Keywords: Steel pipe micro pile, Cement grout, Ultimate pile capacity
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Effects of cyannobacteria, Nostoc commune Vaucher
TISTR 8870 supplementation on growth, feed utilization and
coloration of Siamese fighting fish (Betta splendens Regan, 1910)
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Abstract

The objective of this research was to study the growth, feed utilization, and
coloration of Siamese fighting fish (Betta splendens Regan, 1910) fed with Nostoc
commune Vaucher TISTR 8870 supplemented diets. The 6-week-old fish (0.72+0.09 g)
were fed with experimental diets containing five inclusion levels of N. commune (0.0,
1.0, 2.5, 5.0 and 10.0%), comprising fifteen fish each, over eight-week duration. The
fish fed control and 1.0% N. commune containing diets exhibited superior average
body weight, average body length, daily weight gain and percentage of daily weight
gain, as compared to remaining treatments (p < 0.05), while survival rate was
100+0.00% in all dietary treatments. Significantly positive feed conversion ratio was
obtained in fish fed 1.0% N. commune containing diet relative to remaining treatments

(p < 0.05). The lightness, redness and yellowness did not differ between fish fed
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control and N. commune containing diets (p > 0.05). Specific activities of pepsin and
chymotrypsin were not different, whereas specific activity of lipase was high in fish
fed control diet and the diets containing 1.0 and 2.5% N. commune (p > 0.05). The
differences in average pH and temperature were found over experimental duration
(p < 0.05). The lowest pH (6.24+0.10) and temperature (26.34+0.03 °C) were recorded
in respective treatments of control and 2.5% N. commune containing diet. There was
no statistical difference in dissolved oxygen ammonia concentration in all dietary
groups (p > 0.05). Findings from the current study indicate that fish fed diet containing
1.0% N. commune contributes the lowest conversion ratio, reducing the cost for

commercial production of Siamese fighting fish farming.
Keywords: Nostoc commune, Growth, Betta splendens
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Abstract

This research was demonstrated the potential of biogas production from rice
scraps by the modified anaerobic baffle reactor system applied from automotive gas
cylinders for biogas production and wastewater treatment. The results demonstrated
the potential of the system to produced more than 20 liters of biogas per week (0.08
liters per liter of wastewater). The calculation of biogas production from the COD
removal was found between 0.03 - 0.24 liters per gram of COD, tends to increase as the
duration of the biogas production system is longer. This system can degrade organic
matter in anaerobic condition, that high COD removal efficiency (88.9%). It was also
highly efficient in removal of settable solids (99.7%), as a consequence of the
sedimentation process in the modified anaerobic baffle reactor system. However, it is
necessary to circulate the wastewater effluent from the system to be mixed with raw
materials before being fed into the biogas production system, in order to maintain the

food to microorganisms (F/M) ratio.
Keywords: Food waste, Rice scraps, Anaerobic reactors, Biogas
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Start - up Operation
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Abstract

Agitation and aeration are important factors, which play a vital role in cell
characteristics and cell growth during cultivation in the bioreactor. This research aimed
to study the effects of agitation and aeration rates on the growth of Aurantiochytrium
sp. FIKU018 cultured in the fermenter. The fed-batch cultivation of Aurantiochytrium
sp. FIKUO18 was conducted in a 22 L bioreactor, feeding with GYP medium in batch
phase and with GYP feed and glucose feed during the fed-batch stage. The process was
operated at 30°C, pH 6.0 under different agitation (450-800 rpm) and aeration (0-1.5
vvm) rates. The sample was collected every 4 h to measure the absorbance, determine
dry cell weight and analyze the concentration of reducing sugar. The results showed
that the stirring rate of 450 rpm and associated with an appropriate aeration rate, which
adjusted according to the cell erowth was proper to enabled the fed-batch cell culture
to continue for 64 h with the specific growth rate of 0.21 h™ and the maximum dry cell
weight of 30.50+0.44 ¢/L. The yield at the end of the culture in the fed-batch system
was 0.4520.05 ¢ cell/g glucose. This finding can be used as fundamental data to develop
Aurantiochytrium sp. FIKU018 cultivation in the bioreactor for further upscale to the

industrial level.

Keywords: Fermentation, Agitation rate, Aeration rate, Dissolved oxygen
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Aurantiochytrium \Juaduviadlunguuemsealnlasiad (Thraustochytrids) 95y
auaulalunslivsslevineiulasumansinnineg idesnannsondnnsaludulaidus
(polyunsaturated fatty acids) latuusunags lneanizninlalagienendlusn wiefievie
(docosahexaenoic acid: DHA) fianusnazaslduinaminnit 30 wWesidudvesuSunmnsa
lusfuvianun (Raghukumar, 2008) Feveidunsalufudadulassadsdrdguondeviuiead
ileeaues wazmasen (Zeng et al., 2011; Song et al, 2015) Aoviednadewauinisves
avaslumsnuaziinusniie lneazavanegluguvematauwesalwiiin (plasma phospholipid)
manannsafuieneldfuseglunssduasssamisaiuiunissuilnauuaininsan

(Romeu-Nadal et al., 2008) uananiflayiadwigansnsdeavadnisiinlsaasnidon
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alafiu (coronary artery diseases) lsAtunvnu (diabetes) Isaala (cardiovascular diseases)
uazlsANeTzUUUSEAm (neuropsychiatric disorders) Ly ANzaNeAen (cognitive decline)
1sadalwiues (alzheimer) waglsa@anadn (depression) ladneae (Yaguchi et al., 1997; Chin
et al., 2006; Chatdumrong et al.,, 2007; Chi et al., 2009) Lﬁjaﬂmﬂ%ﬁmamaﬁ Aurantiochytrium
annsaldiduuvasiievenaunuiionefinananUameals nswnvides Aurantiochytrium
WenanTunauaniUlduslenilatunnuaulalumsinuisennntu nswamnduuuy
ASEUALMSINBLAES Aurantiochytrium \enaminatuiidadefiiorfemarsusems wu
¥ilav3E501Mns Anududuresasomng A1aulunse-a1a (pH) gamnd MsnIu way
mslenia 9ntadefinarunmsmusaznislienmadudniladenilsiiddaddmansynu
Rewas Aurantiochytrium wazn1sanemaasluszuy dvdawaneTunaiinaals lnswad
Aurantiochytrium H3Us19nau wsuns wazazauludunigluwad (Honda et al., 1998;
Yokoyama and Honda, 2007) defimsazaulvshuduuimasnnenavinlidorieadeoune
wazuanlé Uakobsen et al,, 2008) sunsmsiaseaiivlaves Aurantiochytrium Duwuuriinu
(successive bipartition) sfin1suvaadegneragy Mnnuitediuinuinisiiudng
mMsmuiiasensaiyiiulavesdunid lngtoiiunnuaiiaoveseondaunayemslu
Fafnsaldinm uagdnaninuiiuinnii 400 seudeunit $281% Aurantiochytrium
limacinum mh0186 fzidesludafnsaifanimaiaudulaléd (Nagono et at, 2009)
drudnsnislienainasesnsnisareminaveteendiauluszuy de8nsnisliennia
fomnzautuduegivrunavesisufnsaifanmm Uhinasemns mnudulussuu wavgmnl
semIenIsansides (nndyan wazasans, 2553) azdudnsnisniukaznislienia
fumngauuissuuuenanassanaudsmeiintuiuredwazdieliusinueendiay
Tusgvuiliigesionsihluldlunszuviunswunueddunal Siduasunisasyivlngnsig
AR Usrasiflefnyinavesdninisniuiardnsinislienmesemaiasydule
193 Aurantiochytrium sp. FIKUO018 fiwizidssuuuila-uundlussfnsaitaniw iielfidu
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USinasgasialy
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Figure 1 The specific activities (U/mg protein) of pepsin (a), trypsin (b), chymotrypsin (c)

and amylase (d) in giant freshwater prawns subjected to various dietary
replacements of protein from fish meal with mackerel condensate (MC). The
data are expressed as mean + SEM (n = 3). Different superscripts indicate

significant differences between groups (p < 0.05). CD, commercial diet.

Source: Wattanakul et al. (2017)
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