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ABSTRACT

The main objectives of the research on eco-friendly aquaculture for food safety
and value added of fishery resources are 1) to develop the fisheries product to safety level and
value added, 2) to transfer the findings to fish famers both farms and industrial level, 3) to serve
on capacity building policy by training graduate students and young researchers and 4) to
establish the prototypes on eco-friendly concept. The main project consists of 8 sub projects.

(1) The aim of this study was to determine the effect of probiotic on growth
performances and non-specific immune status of red tilapia fry (Oreochromis niloticus
Oreochromis mossambicus). Four diets (46% crude protein) were formulated: feed supplemented
with 0.1, 0.5 and 1.0% of yeast (Saccharomyces cerevisiae) and basal diet for control group.
Diets were fed for 75 days to red tilapia fry stocked in net cage hapa placed in earthen pond at a
density of 150 fish/m”. Results indicated that fish fed with diets of yeast 0.5 %and 1.0 %
supplementation had greater specific growth rate (SGR), Survival rates and enhanced Serum
lysozyme, White Blood Cell than those fed with control diet (P<0.05).

(2) The research aims to comparison: growth, nutrition value, pigments and
water quality of Spirulina platensis individual habitats, in Eco friendly aquaculture. The Algae
and Plankton Knowledge Base, Faculty of Fisheries Technology and Aquatic Resources, Maejo
University. The three experiments: the first experiment of S. platensis individual habitats cultured
in laboratory, the second experiment of S. platensis individual habitats cultured in the cement
pond and the third experiment of S. platensis individual habitats cultured in raceway pond. The
three experiments conducted CRD divided into three treatment, with 3 replications: 1). S.
platensis commonly been cultured (T, Spi.CMU1) 2) cultivation of S. platensis was native of
central Thailand (T, Spi.MJU1) and 3) the cultivation of S. platensis originated from Maejo
University (T, Spi.MJU2). The first experiment of S. platensis individual habitats cultured in
laboratory to compare growth for a 90-day period: showed that T, Spi.MJU2 with spiral cell, cell
number, optical density, dry weight yield was 0.40 g/l and carotenoid more than T, Spi.MJU1 and
T, Spi.CMUI statistically significant (p<0.05). The second experiment of S. platensis individual
habitats cultured in rounded cement pond 100-liter to compare growth, nutrition value, pigments

and water quality for a 120-day period: showed that T, Spi.MJU2 with spiral cell, cell number,



optical density, dry weight yield 0.42 £ 0.03 g/, carotenoid 706.47 + 53.72 mg/g, C-phycocyanin
5.10 mg/g and protein 43.34+1.37% more than T,Spi.CMU1 and T,Spi.MJU1. But T,Spi.MJU1
were variable cost 517.13 £ 27.73 baht/kg, ash 3.95 £ 0.26%, fiber 1.89 + 0.06% and
carbohydrates 31.48 + 1.14% more than T,Spi.CMU1 and T,Spi.MJU2. But T ,Spi.CMUI were
dry matter basic 71.11 + 1.32%, moisture 28.89 + 1.32% and fat 2.28 + 0.40% more than T,
Spi.MJU1 and T,Spi.MJU2 statistically significant (p <0.05). The third experiment of S. platensis
individual habitats cultured in raceway pond 100-liter to compare growth, nutrition value,
pigments and water quality for a 120-day period: showed that T, Spi. MJU2 with spiral cell, cell
number, optical density, protein 46.91+0.80%, variable costs 377.804+43.38 baht/kg more than
T,Spi.CMU1 and T,Spi. MJUL. But T,Spi.MJU1 were dry weight yield 0.35 + 0.05 g/l, C-
phycocyanin 9.45 + 0.84 mg/g, moisture 23.87+ 0.89% and carbohydrate more than T Spi.CMU1
and T,Spi.MJU2. But T,Spi.CMU1 were carotenoid 675.19 £ 22.24 mg/g, dry matter basic 76.13
= 0.88%, fat 3.17 £ 0.88%, ash 4.02 = 0.19% and fiber 1.97 + 0.03.% more than T,Spi.MJUI and
T,Spi.MJU2 statistically significant (p <0.05). It can be concluded that the S. platensis individual
habitats cultured in laboratory, the cement pond and S. platensis cultured in raceway pond: found
that T,Spi.MJU2 cultured in the laboratory and the cement pond with spiral cell, cell number,
optical density, dry weight yield 0.40-0.42 g/I, carotenoid 706.47 + 53.72 mg/g more than
T1Spi.CMU1 and T2Spi. MJU1. But the S. platensis cultured in raceway pond: found that
T,Spi.MJU2 had protein 46.91+0.80% and C-phycocyanin 9.36+£0.55 mg/g more than
T,Spi.CMU1 and T,Spi. MJUL. The physical and chemical water quality of S. platensis
individual habitats cultured all three experiments, no significantly difference and standard of S.
platensis cultured as temperatures between 15-50 °C and pH between 9.5-10 and the ratio of N:P
ratio 7-8:1.

(3) A study on riceland prawn (Macrobrachium lanchesteri, de Man) cultured in
Eco friendly system with some and aquatic plants in concrete tank. The purpose of this study
were aim to know the production of riceland prawn and some fish cultured with some fish and
some aquatic plants in concrete tank. The experiment was designed in Completely Randomized
Design (CRD) with three replications. Two separate experiments were conducted to evaluate the
production of riceland prawn and fish. Experiment 1 to study on the production of riceland prawn

cultured without and with some fish. Four treatments were divided with consist of without and
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with tilapia, silver barb and sand goby fish. The result of this experiment showed the production
of shrimp cultured with tilapia was significance higher (P<0.05) than with silver barb, sand goby
and without fish by the total weight of shrimp were 83.33 +1.96 g, 63.67 + 1.45 g, 50.00 + 1.04
g, 38.17 + 1.88 g, respectively. Experiment 2 to study on the production of riceland prawn
cultured with some aquatic plants. Four treatments were divided with consist of without and with
water morning glory, water mimosa, and water lettuce. The result of this experiment showed the
production of shrimp cultured with water lettuce was significance higher (P<0.05) than water
mimosa and water morning glory and without aquatic plant with the total weight of shrimp were
39.67+2.33¢g,36.17+2.03 g,35.33+0.88 g, 34.33 + 0.67 g, respectively.

(4) Nile tilapia is a common aquaculture in freshwater fish. Additional, it is the
main dish of Thai population for a long time. There are cultured consumption more than 2
million tonnes per year for 90% of domestic consumption and 10% of exports. Total aquaculture
production in only Chiangmai is about 18 tons/day, but the demand for consumption is about 40
tons/day. In which, Nile tilapia that is the first popular of freshwater fish. However, the
important factor is the very low yield of tilapia in winter. The reason is that female broodstocks
have low amount and quality eggs, and male fishes have low milt too. This research performed
feed additive with 4 Thai herb extracts by water and ethanol i.e. garlic (Allium sativum) white
kwao krer (Pueraria candollei), red kwao krer (Butea superba) and Indian gooseberry
(Phyllanthus emblica). Tt was expected to be effective for reproduction of tilapia broodstocks and
breeding throughout the year. Groups of juvenile tilapia with average size 30 g were fed with 4-
herb extract additives at concentrations of 0, 0.5, 1.0, 3.0, and 5.0% in cages in earth ponds.
Sampling was at 1 and 2 months for measured values of maturation index. (gonodosomatic index,
GSI) of males and female, and fecundity of female fish. For male tilapia, it was resulted that
groups of herb extract additives showed the GSI value significantly higher than the control group
(p <0.05). There were in 4 groups: white kwao krer extract at concentration of 0.5 and 1.0 %,
garlic extract at concentration of 1.0 %, and Indian gooseberry extract at concentration of 0.5%
with the GSI of 0.521, 0.600, 0.219 and 0.170%, respectively. For female tilapia, it was resulted
that all treated groups with extract additives of 4 Thai herbs at various concentrations showed
higher GSI values than the control group. In group of garlic and Indian gooseberry extracts, GSI

values were higher as the increased concentration. In group of red kwao krer extract, GSI values
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were as a bell. It has increased and decreased when over the highest value. The 3 top values
included red kwao krer extract at concentration of 0.5 %, Indian gooseberry extract at
concentration of 3.0 % and white kwao krer extract at concentration of 0.3% with the GSI of
3.233, 3.180 and 2.930 %, respectively. For fecundity of female tilapia, it was resulted that fishes
fed with herb extracts showed increasing value in the group of garlic, white kwao krer and Indian
gooseberry extracts. In group of garlic extracts, fecundities were increased 4-8 folds. Their
values of 0.3 to 1.0 % concentrations were increased 7.95 to 8.38 folds. In group of white kwao
krer extracts, fecundities were increased 1.7 to 2.1 folds. Their values of 3.0 % concentration
ware increased 2.08 folds. In group of Indian gooseberry extracts, fecundities were increased 1.2
to 2.2 folds. Their values of 0.3 % concentration was increased 2.2 folds. Whereas the
fecundities in group of red kwao krer were decreased from 0.4 to 0.8 folds. Their values of 0.3 %
concentration was decreased 0.82 times. It was obviously showed that the 4 Thai herb extracts
were effective to increasing gonad maturation in Nile tilapia, both male and female, and also
values of fecundity in female. This research will be continued until breeding with these fish
broodstocks.

(5) Nile Tilapia is a fish of economic importance. The cost of feed is the main
factor to be cousidered in the culturing of Nile Tilapia. The culturing process should be improved
and developed for the benefits of low-cost farming. This is a study of the digestibility in local
material feed for the purpose of developing feed for Nile Tilapia using an in vitro digestibility
method. The digestibility of 15 types of local material feed: soybean milk meal, Spirulina, fish
meal, katin meal, green beans, rice bran, brewer’s yeast, sunflower seed, peanuts, black beans,
Enteromopha intestinalis, red kidney beans, soybean meal, swine manure from anaerobic
digestion and broken rice. The results were found that the digestive enzymes from fingerlings
could be digesting the highest carbohydrate in brewer’s yeast. The highest protein digestion was
broken rice. The adult Nile Tilapia enzyme was found that the stomach enzyme could digest
Enteromopha intestinalis. The intestine enzyme was found that the highest of carbohydrate
digestion was soybean milk meal. The highest of protein digestion was Enteromopha intestinalis.

(6) The presence of blue-green algae blooms in fish ponds can impart off-flavor
to water and fish. The application of Nile Tilapia to control blue green algae is an attractive

alternative because it is safer than using chemicals to kill algae. This study evaluated the
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effectiveness of Nile tilapia (Oreochromis niloticus) in reducing phytoplankton and off-flavor in
algal-rich water contained in twelve 200-L polyethylene tanks for 10 days and in Thai panga
ponds using varying densities (0, 0.5 and 1.0 m’ density at an initial weight of 20.6+3.4 g) of Nile
tilapia in cages for 6 months. Nile tilapias (15.0+0.95 g) were stocked at 30 fish per tank
containing algal-rich water at 138.63+7.80, 359.424+25.80, 650.07+27.84 and 1373.33+53.64
ng/L concentrations. Results show that Nile tilapia could filter blue-green algae and reduce
chlorophyll-a concentrations in all treatments. Field experiments in Thai hybrid panga earthen
ponds similarly showed that Nile tilapia in pond cages can feed on phytoplankton which led to the
reduction of geosmin levels in water. These indicate that Nile tilapias are capable of controlling
blue-green algae especially those that cause off-flavor, minimizing the accumulation of odors in
water.

(7) Use of the “Biological-Ways-of-Life”” system (BWL) for earthy-musty odors
reducing in the catfish , Clarias gariepinus (Linnaeus,1958), fillet for food safety and
environmental friendly was conducted 12 months between January and December 2013 at the
Faculty of Fisheries Technology and Aquatic Resource, Maejo University. The study was divided
in 3 treatments and 9 replications ; Treatment 1 (control) was designed by without the BWL
system, Treatment 2 was designed by the BWL system of 30 percentages of water hyacinth, and
Treatment 3 was also designed by the BWL system of 50 percentages of water hyacinth,
respectively. Result showed that both of the 2 treatments of BWL system were not detected
geosmin and 2-methyl lisoborneol. In contrast to Treatment 1, which showed both of geosmin
(42.85 — 47.23 microgram per kilogram) and 2-methyl lisoboeneol concentrations (0.781 — 0.915
microgram per kilogram), respectively.

(8) This research aims to study the effect of preserving food by different drying
methods on antioxidant activities of spirulina. The five different drying methods were employed
in this study, i.e., solar drying, hot air oven drying, vacuum oven drying, spray drying and freeze
drying. The algae, Spirulina is dried until the moisture contents did not exceed 7.0 percent in
accordance with TCPS 542/2549 of dried Spirulina powder. The antioxidant activities of five
dried spirulina samples were compared with two samples of commercially-available dried
spirulina powder, namely brand A and brand B. It was found that dried spirulina powder with

vacuum oven drying had the highest total polyphenol contents of 10.30 mg GAE/g dry weight
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when compared with others (p<0.05) followed by the samples with solar drying and hot air oven
with a value equal to 8.17 and 7.74 mg GAE/g dry weight, respectively. The samples of brand A
and brand B had the total polyphenol contents of 1.33 and 0.96 mg GAE/g dry sample,
respectively. The two best samples, i.e. dried spirulina powder from hot air and vacuum drying,
were carried out for keeping quality study compared with two commercial samples namely
sample A and B. It was found that the qualities, total phenolic content and antioxidant activity of

all dried spirulina samples decreased when storage time increased.

Key word: Red tilapia fry, probiotic, Saccharomyces cerevisiae, growth, non-specific immunity,
Spirulina platensis of cultured, Individual habitats, In Eco friendly aquaculture, Macrobrachium
lanchesteri, aquatic plants , tilapia, maturation, herb, garlic, white kwao krer, red kwao krer,
Indian gooseberry , Nile Tilapia, in vitro digestibility, local material feed, Nile Tilapia feed, Off-
flavor, Geosmin, MIB, Blue-green algae, Catfish, Water quality, Biological-Ways-of-Life system,

Concrete pond, pirulina, Spirulina platensis, antioxidant capacity, drying, free radical, storage
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] 1Y 4 s 1 1 a
Lﬂfi.!!afll]ﬂ']_lllialklﬂ (Irianto t481 Austin, 2002) HazesnlsenouvetoMIsaINaneNIsIAL Taues

nuaiFengunilse Temiludr 1dvest/ansudu (Ringo 1ag Olsen, 1999) MILATY prebiotic

aQ
9
4

= [ 3/ v a Y Y ad
aﬂummsmmﬁmmmmsamammmmmummiiﬂ a@mﬂ%mﬂgmuﬂumi

Y

2 o 2 gl ) AL A o oY Y . .
IWNIZLAYITNIUN Lla3EN"]f')ﬂﬂ5$Cﬂuﬂ'ﬁﬁ]ﬁmulﬂﬂjﬁmﬂ\jﬁﬁju']ulﬂ@ﬂﬂjﬂ (Ll g Gatlin - 111,

2005) LosadattagOlleros (2002) 5189115 19 prebiotic (Fructooligasaccharide, FOS) %Y

(

v Y
mldnuanseniyse Tesd lud 1 dnusuouvu'ld

b, ¥ R T A AR R
A9 Un13 1% prebiotic Fufludrutsznevlue1misngienie dadiila

[
A A AA

aunsageslauanilsz Tovi lumsremadu lauazmsiauvesuuanizenilse Towdlu

9
[

o = J 1 ) Y a9 a a v J
’Gﬂulﬁ ﬂﬂuuﬂﬂlﬂulluﬁﬂWﬂﬁlufnﬁ“H'JleﬁiﬂJﬁiW\?QiJ@WHﬂ?HTiﬂ LLﬁZﬂ'l'il%iﬂJ!ﬁ‘UI@]"llfNﬁﬁ’J

2

v
Y 1A

o a o A o Yo o o = s
W lduReanunlsgauanuduivecisd lums Ivudaitnuaz gnssamdeluuyyd
dyw =1 Av o Y I =X Y ..
wennideliauddediuaunn uaasliifiudswavean1s 19y prebiotic
' @ .. { 1 1 & o .. { £( o A o
59U probiotic Ni38A31 synbiotic 11119 1UANIT 8 probiotic 1T T2 Tewy lugdr ldwius1uu

a

dg‘ (93 9 Y 9 a g
UV !Lﬁ%ﬂ\iﬂﬁgﬁ]uﬁlﬁﬁ'lﬁﬂ?ﬂﬁﬁ%i{]ll

9 Bldd? ' < ..
A laavudnae og19lsAauNave e synbiotic
1% o’oy I Aaov B . .
Tudadiindalinsddetiosnin (Morelli ttazAaie, 2003; El-Dakar tagasie, 2007; Vitali 4oy
Y
ANE, 2010) AIHUMFANYINIHAUDINIS 19 prebiotic probiotic 1A synbiotic 114N150YLIAGN
a Y % 3 1 a a c?/’ ' 5 a
artianas Giuny) Futudlainianuiiswus Inansmelusazandssma sallsuauay
1 a A dgl (] 1 A [~ (] 9 = oij an
YAAIMAUATH NN BB HazduTumssIsann s leasials e gaIuy
v o AA A dgl A Y 1 A adg a VoA 9 =
Tumstlesnusnu Tsaszuiaiisuiianniu iledngssuumswanniiuinsasdunadonda

I A A = I~ 1 A
Wusesnviaulaanyuilusgaga

aw 1 d‘ d‘ =) = \ \ a
NUIYYIELININ 2 ﬂ1ﬁ!‘IJ’iEI‘U!ﬂﬂﬂﬂﬂ!ﬂ]ﬂﬁiﬂ‘lﬁﬂ]ﬂTﬂlﬂﬁ mmwa"lﬂga

v Y v o dA a Adq A v A Y
meug  1dld fuaneiugouy luszuumswaaiiuiinsfudanaden
1 aar a3 g J A A = I 1
amised lyaun filuuwasdneuiy N1TsAugaegszni1960-70% ¥4
9 E4 v
minuie uenniidaiisaningNTyan1ge Bnratewiia 191 phycocyanin, allophycocyanin,
v o o A o [l IS

beta-carotene, chlorophyll-a LlaZNT a ludud v lioud wu gamma- linolenic acid ; GLA 11l

v o IS o & 4 9 o 4 @
nsa lviusuidudinisdaldsuanuaulaniensunnd nazgaa1nisy seaing
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o <3| a .
phycocyanin 8¢ allophycocyanin st lsiuansaaaiuluanud iy immunno assays

[

. A ~ wa A < P Ay Yo A ama
microscopy (13NN ANTA TUNITTonas naziluasasgiauiulinudaaia
a I = a a a A
(Nakamura, 1982; Venkataraman, 1983) ﬁ"lﬂgauuﬂmmammmmmmu 10 ¥UA AO Uliﬂﬂ
a a a =\ = a a a a a Aaa adg a
au 3oy 1 uaamen unu Infiua nsalnae ouludnea nsat landa wsaengu 15 Tudl
a = a a A a a AaAa Aa AaaA va 9 a =)
anu lseziiv wazdmiud Tasmwizdadud Iadul Uguauiia Aveyyaddss (99,
2546)
] = dy = Qa.:
11310 Spirulina, Chiorella, Scenedesmus HM3wziaes lussuuda AUy
' Y
vorila (open pond) HAZUBMUVGIN (race way pond) (Milledge,2010) Tag IMWIZMINIZIAL
1 ng % < a 1 1 $ X% 1 A
A0 Spirulina -~ IUADUN I3RS HaZINUHANAAADOF19918 FennzdIde ladudasuns
Y 9 Y F2 1
NZIAGIUANBATNT IFUMTINIZIAO9T 1M Spirulinag 11NN 15901115 NT2AVANN
Yy 9 :I Qy 1 a a aA £ Y a 1w v A = =
Wt uueaiIng 100 % svmiiensyau Taange 39 lananaaminy 0.70 nsu/ans ldsau
A o & P A & ok 5
48-50 osiFua uazlvsiu 10-15  Wesigud Tasimiinuita areldiinesinlsaernis
Y a = dy 1 < 4 Aa I
AUNTAAAUMITHARA IAKAA (Promya ef al., 2006) NMFNIIREIEIHIBVIIAEAANBNAATIY
[ = o 9 ad Y v 1 [ 9 9 A
NAINUFINA M0 IanareITareiy uaeusoulelduuundie 9 2 wuy fe N3
J a = % g { A {
e luszunila (close sysiem) tazszuula (open system) Fidludtouigalums
Y [l
WeAemamziaowunila Tagefo photobioreactor 111039INAWITDAIUANTN1IE 14410
1 A dy a A d A [l A A =% =
Tagmmizedeganistuilounn  gauNIdnsoa 1 eyiiaoY (Chisti, 2007) UANTDIAY
A A 9 AA vy 1 1 9 dy 1 A a 2) v A
ApMsaInUEUANNITIamnaY ldduanns ldwiz@esd s omonaniniudinm
(Lee, 2001)  ug lunumsnaanladanmwanamiteluszaugaamngsnluilvgiiutonld
v v '
mamnziaeelussuule siwuviiena  (open pond) LAZUOMUUGIN  (raceway pond)
Y v Y 9 v
(Milledge,2010) IMSINILIABIENI N Spirulinag NANUIIUVERINHTNTAANEINANY
Yy v /2 2 g B E
WY 70 oS YgmAIMIIMIuAN A9l NH,-N 144 + 0.56 mg/l, NO,-N 0.68 +
1 = = = 2 4
0.07 mg/l, PO,-P 0.49 + 0.12 mg/l @AY S. platensis WIUTAUINDY 48 — 50 1loTIFUA
o S 2 o g’ @ Y = . o 1 gJ o
waz luiiu 8-15 WesiFud Taeiviinune uazll Carotenoids 187.89 luIagnsuaeiimiin
9 Y Y v
MR 1 ASY (330, 2545) LATMTINNZIABIANIY Spiruling 11NN 15901159
Y Y [ [l
sEAUANUTNTUYR NN 100 % dms1onsgay Tnange ¥ ldnanaaminy 0.70 niu/ans
sd < o sd < S o
1T1)58u 48 o imua uaylviiu 100esisud Taerimiinuiia (Promya er al., 2006)
v P i
U51001uMsIvenuN dauanaivesansie Ignidueyyaddse e
s s ¢ v
nadoulunsnaaesgninisneiyya DPPH qninidneiya superoxide 1azqnsoudinisna

v

a Y] [ 4
lipid peroxidation lunaeANAADY (in virro) o Mlgau HunumlumsWauioterzduiug
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[ []

pagszuugiduiulsa Imsiialdgaur u1ldlumsinuilsa iy msandSuiw

q QU

< Y s

% a [ A a a 1 g 4
Taadaosoa Hoanungise nszquszvugiduiulsa mndsmagaunidmiuilse Tom
. o Y 2 1 =< A = o 4
(Lactobacillus) Tud1 & nazisvilysszuumsdosuazgaduaiseis ilesnnniimiusag
{ 1 v o l v I o
i dadaunsades 1ddedanung lunmsladuemisdeuazemsta azinldanil
[ @ a a v J Jd o
BM31MITRAMIEgIazIonI 1M s Yan 1ad (eusTAuazybns, 2543) a13a1 15 NueA

Y Aq Ya "o a =\ o o o v w .
Wu1ﬂ1ﬁﬁllﬂﬁﬂ’3‘ﬂﬁ18%u¢] llﬂiziﬂ%uiuﬂﬁﬁﬂ‘v\liﬁﬂﬂJ\Wl’J Astaxanthin QY ﬂ-carotene

F4
v 9

[ I~ Aa a a LY =) = [ .
guduarsasaulumsnanlaiiwe ludaitauaziar 910N ITAAYINUIT Astaxanthin

S K

@ < A % Y 1 = 1 1 a a
awnsotloanumsmduinves luiinldandt Scarotene D9 10 1911 1azgendn Indud da
' Jo a o v v Ay o < A~
100 1 wennHdINszTewilumsnszdumsasgiauiulsn uazitlumsmuaves
dy a U ~
i191/a1 Salmon (JANTHALOYYA, 2548)
= 9 1 dy a =2 1
UMs 19011310 S, platensis aavyLIA LazAeslnlauaIunTzez19 |4
1 A Ao v J o I [y [ 1
WU darmaidanmsnauiug onsimsfinesnilual tazdasimsseavedgnilaiganii
' 9
mslyemsdanialy uazamisie S, platensis aailiilotan insa lwiusanan linoleic
. N o A & iy Y 2 .
acid, gamma-linolenic acid qqﬂ’mu@ﬂamgaﬂﬂummim"lﬂ UAagiINd@INTIaIT 1118
A s A &g A A A 9 a
NIOUNAINABUNY FU U0 IMITTIININA NONANDIHITIAT AT INITDAAAUNUNITHAN
v Y Y] =
ATUBIYMIT (Lu ef al., 2004 ) N1INAADIVUDI Nandeesha er al. (1998) lanaasalilaraanme
1 d' 1 9 1 a 1 1 1 [ dy d’d d‘
wunmsunuidauaide avsiedlilgaungandt 25% dawane ensinisuaniiio 1a e
= = @ a @ = Y [
nlSeufennuganIuay uaz MSNANDY 2AINT LAz (2548) MInaaeeldaivsod 11l
sa1110% wavluemnsdagn ealddagaiilszansnmmsldllsaudnga vaziaign
A (a ~ I d A H = 9 ! A
HlsmmvesmIsivesa luilominiy uazlinsnaassldamsioe lgatime 10-15 % wan

Tupinsdariiauad naunuilanlume v 1dsauluemisdauminy 30% uwalilariauaq

v
S A

ueasnhvIin ML tagdnsIMInIyas lndumzanga uaziartianas vUsuaveam
= J dy A dgl = o 1
TsNuosa louAY (908 HAZAME, 2546) UMSTNAMIY S. platensis 110% Cladophora
syvratawludani wud dawdudasw Wldamsie S platensis w3 Uoa5INS
a a [ o 3‘ v A A d? [ =} s dy
Iy Tadodu dasnihminiiiuay dasimsseams waza lsiuesanazauluiielal
@ ' o 1 [~} v d
WAIMINAADY WINN01M15KIN 1) 1ag e M98 Cladophora W3 (330 taz tRYTAL,
% . 1 1 1 a [ 1 {
2546 ) 4 Duncan and Klesius (1996) Na1291 @510 d llgaundluuvasTusaudnidl
[ o ¢ A = = = c?/’ @ FY a a A 1 a
Angnmluermisdad ieanni lsaugedniiadalseneudigiaiiuuazinaous Tualsua

dy o o A o A 1 [ A (= 1 I~
N wonNHURNITaadIlesnlsenounenansioy Lu’emnﬂ”lum«]fa@jaﬁ asm”lsﬂmzu
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Y
sraumskauamed llgau luemsdawaazrialiszauuana iy Yuegiunganssy
mInuoIMIsyedtlar tazmsdgesTUsaunniisvesdamazyiauana1ani
a Y ' & Ao <
M3Inaaed ayuragnilartiaais Taglrormismanainiie Faus1uIula
. . 4 2 o <
1A0ALAIDYTZHIN 1.91-2.83 X 106 cell /uL (Terry ef al., 2000) MIANTUYOI S1UIUHAADA
< A AY o Ao . ' A &
1A ARDAYY YBINANAY 19 INEITAIININ phycocyanin Tua s a lizar ¥
I~ ] a [ a { [ J
iWhuensaread sz uuglauny Vonshak (1997) wag oligau fiasdniGenin mlsiivosa
o YA v =\ o Y =\ ~ 1 dy
Mmlvdwadogunwveaar Tasansnaannunsea M lnaliguand aunsanudode

Aalsaa1an 1AM (Nakano et al, 2003)

P e 3 v faER . 3
auddedeaisesn 3 myawsnwlealuszuundluiasiudunadonlasiaes
v (% 91: a
sanudawagnssaliiinnesiia
fi])QFJEJEJ (Macrobrachium lanchesteri, De Man; Lanchester ’s Freshwater Prawn
/e o8 fa A 'O ¢ Ave o : <
%50 Riceland prawn) tHudaiihyianisinvognaliungsnduumsnare liuerms
1 v 1 Y
MensU3 InavelszyinsnnszaunigiaaveslszimadalinaameIasuinsgans
) J o 1 % g
Tis@uuazunaiFoy duu1d (2546) Aedesauisndmitelaaluilegiiu Teedgeisznoy
9 1 1 1 = &% 1 1 9 = a 1 dyw
91113 IAN@EPE19 15U a1 unudes neau neald i Taoduooiisamnaesos uonandida
o < 1 9 @ ) 4 1 2
imshdedeadug 113 ludlarludfwemsnioudiaaiaisna likiesmieaa
g Aa ) o A Yy v < 1A 9 vg Yy
Wuntdewvesgnawnluiligiuniomuiudiearaldu Tasldiniedldomalilug ids
< o Yy = @ dyﬂ} QA
Husaoanaazilviedosisnnmge Tagmnig luilsgiiuineesnnuidinsinigann lu
@ @ a o v J 1 c; (% a ]
AN IR UNS YSTUE Hazun 1AL I911NABINIT0819A1TUAg 60-100 N lan5ue az
Y
160-200 U druluwamamitionu TagmmzdsnIaGedlny fA35 (2549) 31991471210
Y J (a v v o A = ' " 3 o "y A
apamsvesdililan NedesuesrIades 1 Ngunnuazaiulvatunmssimiienaan
9 [ 1 gJ aR o vy (A 9 9 = 3 o [
Taanmssuanunanisssumadeiliilsnudsdosaniiosas niesimsiniiega
a o = Ao 1 4 o A ! = 9
A lansuaz 200 11N 89 300 VM A IUNTHIENIEIIN0 AaIRaALAZaINTINIT U0
Y [ U ' :’ A o 1 3 =
Aelesazedood lunanihvan liynmavelszma Insauuithaaseis
] o I A 3} A A Y v dy ] Y 1 J Y a A
o 15151809 taznziaauiiiie Ivaes Qadesiaitivzsoudiogamlaneuiumio
' £ ' 9/ 3’ N ' 3’ a g9 Y [ ll
vou Idawguazsznianssa e luunanihawlnaudivzwudedesefooglu
1 3’ = 1 Aa a A a ad . o [ a 4
praahan ldmu 1 mas luuSnunlie1sounsd (Organic  matters) NUDUAULING (N,

Y v
2504) UMMz g3e1 (2540) ;10w fereeiinny ldunluunaninliesngiuazaiseg
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=

9 v 9
Tuiisena 4.5-5.8 Jaansunoans Tlﬂ313Jﬂ'§$@glJN‘lJ’f)\1ﬁ1 100-125 HaanTUADAAT AN

a =

iWluenatlszanas 180-250 wiiae wazfigaivail 22.5-28.5 pasnusaloa

QU

v
nssa 1
Y
@ ] o I
Y@ (2548); g (2548) sroarumsuisdszianussaldi 1adu s
Uszinn (munvasiegordorsouvasiniayaulalda) Ao
9 g‘ =) :I . Y 1 o
1. wysa lfihdszianiivaserin (Floating plants l@un 200 LHu Anauy
o IS Y
1azns2 (Trapanatans) WUAY
v
9 a o ]

2. wisallflszianiivanelanatin  (Suspended plant) @13 IoNeE Ia
(Ceratophyllum demersum) A11I19119NTETON (Hydrilla verticllata) wazduaznlumale
(Blyxa japonica)

v J Ay P

3. wssa Mdilsennisieaiin (Submerged anchored/ Emerged plants@iif
MMV NIN (Cabomba sp.) dW310RAT (Limnophila heterophylla) ldanlvia (Barcly

[
longifolia) wazini (Vallisneria) whudu
Y 1 ¥ Y v
4. wysa Iz nisnssunA5 i (Amphibian plants) laun dynoglu
a A A 1 I

ﬁﬂaﬂiﬂ (Cryptocoryne) UNFUA ANADINYOU (Echinodorus sp.) YUANNC Wudu

Y v

o o g U [~

5. wssalilhdsuaniisreds  (Marginal plants) laun  dndlauas

(Alternanthere sessilis) a1 lue) (Microsorium pteropus) ﬁﬂﬁﬂﬂiﬁﬂj (Bolbitis heteroclite)
I
wazsNUen (Vesicularia dubyana) 1HUAY
Y
4 o
s Toyriveanssa 18
9 1 o o 1 v Y A |§I

1. 1 fduumasemsvesaunazdadlagase @y Anijeidon vou Tt
] 1 o Y (9 I Y
AN ANDA 197 tagnszdy Wuau

I 1 ] o [ :{g‘ a 1 @
2. 1iuuraens Wuasraussvesdaiiuuyia 19U 510V0IRRADFI AN
lulienmseuuna naznsaanIneg
v Fa
3. maiiumaeondaulfunumai
o Y o g’ =~ A [ 1 9 I
4. mwnsorhinldihdaiudediosninaunsogadusigemaaisy Iailu
1 = 1 % =
PU19A 1Y ANAVYIN HazFo )y
o @ a 1< A g’ Y o a
5. fanwdwgmaasygne lnduiug Ihaenulszaudlar dlvine

Y
ganawus i lulszmanazdsenn llaalszme
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au I d‘ d‘ U U a [y d a
mAdedewsesii 4 arsanaayilnslnasimsndgiugludaria
a | oy A 5
Ua1iia (Oreochromis niloticus) 1Wutlaniwarianilsluasznatamved
. . o 9 :JI A o A = <
(Cichidae) gniindnlulszmalnenssusn o dui 25 Tuiaw 2508 Tasaudanss
o a aa ] A A 3 o a a usj 9
IN3N35A0108 laurilszmag iy ileasidisanszdasseaung1snus luvmziu 14
v o Y 1 I " @ Aa
namna aeuglar $wau 50 @1 uanszumauRInszidegiiginasqaoay lu

< 9 Y 9 sldy 1A 4
5883!1,5ﬂ‘W5$'UTVIE‘TiJmi]‘W33Li]1@@W3ﬂiﬂWi$ﬂ§‘m11ﬂiﬂmﬁ1"l GI,WLQENFLU‘UE]GMIIUG] NI

a 1

o v Aa [ Y 4 1 a
mwummamﬂwgm NITINVNATA LLﬁZG]@ll'lllﬂWiziT’]ﬁmqulf@'ﬂ Yala’ waznsInse

q

79 Y=t o ¢ A g o 2 o
swilseasa Iniimamwizveeius edluonnsvesau Insunsunsensneilagiiv

Y
o ¥

3 Y 4 .
N3N (dilium sativum) 1114 1auan1129e Alliaceae Ysznouaiviriovas
a ALY a S JY 1 = 31 9 a A JY
84.1 ANI0UNTIIBUAL 13.4 avanseiunidiovay 1.5 dauluiihiesas 87.1 ssdunidsen

g A wd'

a A JY ~ ) o [} 9 a < Y Y
113 4aga1IouUNIgIvYas 1.6 Na1TAIAN AD f;ﬂﬁﬂ1N$ﬂuWﬂ11ﬂlﬂﬂﬁﬁLWﬂi@u h19’I!l,‘ﬂ llﬂ

9

Y Aa

o1aalada e (diallyl disulfide) uaisnlinauny uazioulsidagud (allinase) Niasu

q

a 7o v v Aaa .. <3| g‘ Y v Aaa .. <3| {
A15ouUNIenwznudaao (alliin) Ihdlwiiiuneuszmedaasu (alliciny Huaisinszquld
= a 4 1 3’ o ~ . s Ay v o o ~ v v oy
lsamaeTansos Wniunszidiey (garlic oil) Nldnnmsiniinszifiondauinaudielori
a a . . I ~ a o o A A o Y [} a 1
oyau (inulin) 1 Huns luTeAndmsuunaiiGeludrld v uazarsemisnarorila wu

I a A o =} o = = a A A a = a Aa a g 9
man unntideuvoavosa nuanite dangd uaarsen AU 1 InTUD 2 I0uE 1Huau
o _ @ Y (% J a v a a A~
(@nineudeyaayulng anzindrsmans umInedouiiaa; Usziasy, 2550) 1ol w.e.
[ (% < A PN ) o3| v W |
2548 nsziiondaldgnialdidudeniioninligeomnsiiududni 6 veeslan  Wadaan
Y
(2009) 51801 Iy fniniunszifiendvas 0.8 ml taziesaadenunuiivdinaoagn

J < @ ' Y
WU QAUYNNAGDN NGUA ML UONTI150AA Metwally (2009) 5184911471 M131aeilal
a 9y = = :’ @ = ' Y a a ad
HAAIINANDIMIINIZNINARA NILNBUAY tazIhNunIzney $relron N snTayay Tnauu

' Y A v A Y a Qlcsd? A
nazgeliideanazdulianuannsolumsdiveyyadasz 9y Tuvazi Somasundara
[ Y v
uazAME (2010) 18901 uinyANuasananszifoudadetiidoululsnad azsaasy
1 4
mswamMIveswagn 59 luazoadina ualumivyinuasanalulSumgs szdudans
a % 1 a A 1 A o o d! 1 U ~ dyd s 3
wigveuagn 59 luazeadiAa edrelitsd iy Semanluasanansziiond Tasduds
MIMNUVeUOd INTIAU (anti-estrogenic effect) TagMsauny estrogen receptor
I 4
NUATOVN (Pueraria  candollei) 11 181011U29¢ Leguminosae  lAgn
) Y & = ) A o A ' @ Y
wanlsiueayulnsaasuaznydrwraiosnynnuay Wewndiuinlsznoudieais
nau W TaeaInsiou 1dun luTsieansoa (mirestrol)  way foondlulsedanson

J 4 T A a
(deoxymiroestrol) taza15ngu'le Tewa1lauoes (isoflavonoids) lALA W15 (puerarin) A1
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DATU (daidzin) RUANU (genistin) ADAYY (daidzein) 1AL LWUAAY (genistein)  U51E9IUI
A = ' A o e ] a ' A
T TaeaInsnuanniuaievniinanoszuuauiugiunaduaziweniio Tagaioiiy
v Y
Y31 FSH uaz LH Tunszumiaen waziiuiimiiinvoawagn (Malaivijitmond et al., 2004)
ausauamsan lunas soudouluald (Trisomboon et al., 2004) uazaisanlIunal
FSH uaz LH Tudunsiiodorinailszsudou (Trisomboon et al., 2006) a@auaiingy lo Tal
e’d! = o 1 =) [ T A A d‘ 1 [
a1 laueed Fadina lamsiinuruw@edny I Tawa Insu wui J15manuanaranuly
A1IAT0V1IINANBIDY (Cherdshewasart et al., 2007) iag WI315u Hilszansainlums
duoyyadaszla (Cherdshewasart and Sutjitb, 2007) tag ldnui1 ensananiunsou1IAY
' F2 v Y
EIUea Inansydumsiiniuves hminda anueda wazihmine Soazduius luny
o Y 9 Y ~ @ [ 1 @ a s dyw
w1 uazih Iinumwaduazudasdnyaziduiuvesss linagdamng (msal, 2553) wonaniies
k4 1 @ A 9 I ~ Y o va
lanun ensananaransevnannioulauwanuun il umeniio1d (fyaia, 2554)
A 9 A g ' 7 .
NI1UATOUAN (Butea superba) ”lmmauwumum“lwmﬂmw Leguminosae
9 a a 9 1 "
Usznouaiems I TauenTasou uasloTonarTranuuu 2 yiia 1ALA butesuperins A Liay B
=~ 1 [ 4 4 4 A
(Ma et al., 2005) 131891471 Asanananeussauazadeused inala k@a1nninse
=\ de Qs;l a S A [l
uag Dgndduds lsadnewui Wea vl laeainesaae19u59 (Roengsumran et al., 2000) 910
9 1 H 1 1 1
nmsnadoulndiieaeNie1N1THgoUANTINNINMIUNANIUHINITUATOUAL WU $0
o [ <3 1 { o [V
$n1¥191115 18 (Cherdshewasart and Nimsakul, 2003) 8619150011 WU wen lasuasana
A 9 :' [~ = 1 o
n1AseRed NI einaneees lund Iname 151 uag LH (Cherdshewasarta et
< J ,
al., 2008) Wz wHlen (Phyllanthus emblica) \Du ldgudy 117198 Euphorbiaceae Hauzvinilon
1 AA a A 1 Y A 5 dyw 9
aniIndugganandwa ldyialag (Majeed et al,, 2009) wonvINHilsznoUAIBENS
A
pONgNINA1AY 1ALA §1500NHNT 1UNGY alkaloids, benzenoids, ascorbic acid, furanoloatones,
diterpenes, triterpenes, flavonoids, sterols, carbohydrates UNUHURNIE (emblicanin-A,
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< 1 A 9 A ) 3 . .
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N13IANITTLHINNITNADDY
[ 9 dy [ Y 9 ) 4
lumsnaaed hildorisaasamsaes uazdSuanududuvoinas Isiaa
[ < [ [ :I [ 3
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HUNINADUNY SUITUDI aan (2542)
Aaov 4 o w A [l 4 a I ]
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2004)

a

aw 1V d' 4' % = = d‘ =Y A' &
NUIVHEDELTDIN 7 m{hiszuummmaaﬂﬂﬁmmminaumuiﬂau“luma
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U q

=

g} 1 dy o a 4 4
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Statistics 6.00
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1.5. asndounananlaign sy vina Wiln oniisen nngdlaiv
v Y Y
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