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Effects of Minerals supplementation in diet to physiochemical changes in

the intensive pond-reared Penaeus monodon.
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ABSTRACT

Effects of 4 levels of salinity (0.5, 10, 20 and 30 ppt) and 3 levels of minerals supplement in feed
(0%, 1% and 3%) on growth, molting period, survival rate, and strengthen, roughness, color and luster of
cuticle of juvenile shrimp (Penaeus monodon) that cultured in concrete pond and in earthen pond under low
salinity were studied. In additions, variations of osmolality, Ca, Mg, Na, Cl, K, ¥, Mn, Cu, S, protein,
carbohydrate and glycosminoglycans concentrations in plasma and cuticle of shrimp were also examined.

The results showed that osmolality, concentrations of Ca, Mg, Na, Cl, K, P, Mn, Cu, S, protein,
carbohydrate and glycosminoglycans in plasma and cuticle of P. monodon were significantly affected (P
<0.05) by level of minerals supplement in feed. The level of salinity was limiting factor for the significant
variations of these values. Furthermore, growth, molting period, survival rate, strengthen and roughness of
cuticle (except for color and luster) were also affected (P<0.05) by the supplementation level of minerals in
diet under different salinity. This indicated that minerals supplementation up to 3% in feed is necessary for
low salinity shrimp culture (<10 ppt) and the supplementation level can be decreasing when cultured in higher

salinity.
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o i ' rTqva 4 w9 ] a > 4
Fu (metabolism) n18lus1anwazgnsalANTURIY (Passano, 1960) Tnviguungilvenimzaiyvzia
) ¥ 1]
annsavifvey Idezeglugie 12 - 35 sermaiFen Weguugihdiing 20 sswmuraiFoa i line
L v Q‘ =y 1] "] A L]
n55uA199 vedYnzialavmmizednndinisiueimisezanaseruiuldda Falinalasasinonis
1wyl (¥a%, 2539)
3.2.2 ANV HIIVOIAS
[ [ = [] w =Y ] A 9 YVar 9
ANVDULAWATFIUAIUNAADNITADNATIUVBIATAIATOU NA1IAB D1 1AS VLAIA1UTY 10
@ o o Y Vv =3 < 9 a d,; ’ =)
dnd (o) hunannuezdih ify s zeznamsasnaruununmodeuiuwiihnsiimsfouiuodied
a4 a ' a o Yar o a |3 @
wennintilehyfiegluszuzdounsaanasy (premolt) Nogluanmiaunlildsunasiuiiyizazin

. E
a Vo A v
NT09NATIY (Waterman, 1960)A5’3‘1J‘YN§$EJ$l’m1ﬂ'lillﬂ5‘ljllﬂdﬁ’.]'ldllNﬁﬂ@ﬂﬁa'ﬂﬂﬂi']‘ﬁ‘ll’f)\‘lﬂ“ﬂa‘:lﬁ (S.
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LY y H . :" '
serrata) Ui lasynzmmoalurnwiidaegnasanainy¥szoznalumsasnnnuduuasliynzai
Ao ' ' iy Vo ' @ o a aa iy
asnas L Iugennguuesnzai i unasnasanatedeitoddaniada vasi lullanuuan
1 1 19 Yo I~ o a Y {a o
Annangui Idsuneraiiuna 12 49T awdad (aning) qasal, 2545) tazmslfumaifalng

}-4
TdnnsssundtinadudnemswiydvTauazasnasuluszozgde Twaa1 uazszoeioulude
Palaemon elegans (Dalley, 1980)
3.2.3 AnsuAh
a o o :’ 3 a ? o =g o o :’ v o A
aninavenNuAiniulinansznu Ingaswemsarsadinvesdaiinios msizinouilos
E4
as v [ 0 1 1
fUVIUMIAIUYUNABIT (osmoregulation) ANWAINNITNAADNITHONATILVOILNLIA (S. serrata) NAT
A ~ Y 1 ar o :’ ¥
e szoznamynzaldlumsaenasiufszauanufuii 5 uaz 20 ppt 32 l¥szeznarlumsasnasiy
2 g . a2 R e < 2
dundifiszauanuami 32 ppt tazvinannunienszassiiuiundsasnasufissauawAN 20
» ¥ ¥ v k4
uag 32 ppt Tnahiszdunnudmii 5 ppt SIS IMSAENdIaonATIURsERUAALT 5 ppt
P w o
WHPINGA (YYIaY, 2545)
o Aa a ' a Y
ANUANNBNTNAABNISINS YUBIQNUNIA (S. serrata) Tuszoz 1418y (Zoea stage) 32NN
A Al ar =1 ™ v A o
soanwguiioagnszauanuman lidind 17.5 ppt gayluszoziumlath (Megalopa stage) Tigasinms
a a ar 4 ] Y o 3 a ] [}
wigAuTa 11-12 Su divegluszduanuny 2934 ppt uaminaNANanaY U 21-27 ppt Yoz 19
szozm lumsnS iy Tafes 7-8 Tu ndiogniithssuziluday) (crab stage) szerfivegluszdunn
k4 ¥ ] .
IHUTI9 2122 ppt AN 25-26 ppt LAz 30-31 ppt uspMind MM mzaRlinuANA Nz Ting
wSyauTald ldain tlesninszunalvquangainious (osmoregulation) HazusIAUBDHA TuAn (osmotic
' ] ] :‘ { o < o
pressure) Mo lusisme bigunsanumussamminadeuvsuhfifianuduidnnn q TWdunann
3.2.4 Y503

)

[~ @ o LY & A o3 (Y] a J [ = o
omsiuilstedAgdniledonila iesnnomsilunnasingutazunaandany Ianu
‘]d_] 1 Y oS A d' 9 & 3 Y A ta \rllq t
Wudomsasnasiuueany Tasndsumermsnldus Inadudiidsinumseims lusawesoanu
dosmsveaynzia sxfinah Iszoznalumsasnasiuuiunazdas imsnsyiiv Invzanas
=
3.2.5 N
o 1 :’ < v = o
Taoia 1uda pH voudeadsfidnlszina 8.2 maharsusnitlunsa aaininginaihldifen
= o 1Y o Vv a o ) A 9 1t A = 1
Ylanwilunsadis vumumsineldifaanmanuilunseaseu q lussuudenlilnfivwsil udoin
a a a a S A A (a . . . A ady a
rlinauInInannnuIAeeNFRUNaza1eiMIaNL510anaq (respiratory acidosis) W38 lUNIANNIN
4 a & @ ° Py [ [} o . .
msindeu Inanmiu ldFdedldndamunaiIdifaannzdiunsa ldudoasu (metabolic acidosis)
18 FaonmiilunsavziinademsazmeonnaFoumiiuomannldoninneglugives ca™ uaz HCO,
»
i lATidS i ca® wey HCO', Twilengqeiiy (Machado ef al., 1988) litfuaud Ca™ uay HCO,, 84l
a ad a  add PV A v 4 Y A v
mseiunsduazmsoun3dou q azaudngnszumisaniu ewaieanzaugaluszyuiden iy
< A ° Y a . . a ‘3 ] 1 Py o VI 3
nA1 N IMNAYUIY decalcification (523U wunvaNuInhezdanalddesuitnnundonlums

< .5’ a0 3 a 9 :’ Py t
avnNAIIUITIVU ﬂlmz‘nm%z‘l‘ﬂwa“lumaﬂNﬂumumnmmauannamwxﬂuma
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Jd
4. aantlszneumaniiveataen
Tnssadaveadendmiey dsznoududulolasil chitin-protein (HuTnssadiemdn (Glynn,
F 4 ¥
1968) TaaTusAuvznuinnlusy epicuticle tazamvaslnaunuuinlutu exocuticle ag endocuticle
» b
(Travis, 1965; Vigh and Dendinger, 1982; Roer and Dillaman, 1984; Pratoomchat et al., 2002b) Fae15aady
yatlnaunfenis Tulamsa (Knowles uag Carlisle, 1956)
a add o o A A a ' < o
msisznevudunsdndfyve)dsnaneaitesnisaonasiuie adu od1elsiaiuessd
' = A ' ™ 2 a 2 y 2
szrounguTilsAussimugerimasasnn sy Fudumsmuanunduse lunsadndu epicuticle tag
exocuticle #anliMsasnas1ulnia s NaOH-protein nud1AnAD sclerotization LAz HCl-protein
dmsvromisnildifemsadaldenluddudein (Pratoomchat e al, 2002a) lawidluudsesn
Usznevvendiendatniaadou Yuazdasiunadouniivemailusfilsznoundn uazliuuniiFou

Hoavesa Tadoy TddmTouduesdisenousennt ansiiladuidusndszneundnvesms

Funsd Tasti lalsAuilueanisznousesadin

5. AN YIRS
[ 3 * '
ussgilussddsenouiididlulaseadaulden uaziliooNoousjy (soft tissues) 1BU sulfer
>
. u o '4 .
Tuldsau zn Tu carboxypeptidase (metalloprotein) 32UN4 (Jupafalsenou cofactor 1AL W30 activators
L4 - 1 ¥ { o P
Tuoulond vauwiia Wy alkaline phosphatase, 13519Naza 10 18R (Ca, P, Na, K, unz CI) azvimthily
» v
52U1 osmoregulation AuAAINTOUITENINSMEFAINUTUNARDY) TIWNITIFISNYIANNANGAAIY
» )
FUNTAAI4 (acid-base balance) LATANUANFNIVDUTIBITD (membrane potential) Wiy dnsliamiduioy
1NANIINUANADINITUI 19 (dietary mineral requirements) VoensmaFounofulunzia
A g
AMsAnE ML NIMIeiuns sliaudifyrems I¥nauluomisisnwSqns (semi-purified
. a4 a ’ 2 ) A 4 b4
diet) nazomsinaalulsanugaamnisy wunlusmishauSgnintiussgaauauysal (19.5% 101)
1 9 Y] Y a e 1 ]
vedanalifa Penaeus japonicusIadinn uazdasimsinsydnlaveadaioqy P. vannamei 109030010
@ A d’ 3 d' ) A v . < Y A
FanuiisiBosdise s nlnannsiasunions (mineral supplement) o1wduly 18 uemisiius
b4 ¥ v ¥
519 hifisanesennudeamsvesnsammou  daudhdahihnsaunsosuusnguedunmhiioen

U

5.1 1551HAN (Macro Mineral)

5.1.1 uARIBEN (Calcium )
¥ i 4
UmuazAs ansogadiuns s1qusianImi1 B LAAITON 919THLMIYATUNINUANTOUS
4
A9 (Desshimaru et al., 1978 8131Ab Davis 1Az Lawrence, 1997) 34 luisududouaSunnaidonlu

.:y 9 . . 1 :1’ 1w & :
mmsmmr’j& P. vannamei (Davis et al., 1993 9191A8 Davis uaz Lawrence, 1997) UADWNATINLNIAAIUN
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= a A o g 2 da = o . £ .
animsvaunaFouiion l)Rosluhiliuaa@oush (Robinson er al., 1984, 1986, 1987 8191AY Davis
¥ [ b4 »
uaz Lawrence, 1997) fanumsiylSunaunafouluemiseznniouiivalaiuivegduanulj
o o d ’ 4 ’ ¥ =
AUWUT (interact) TTHINATBIMITTU 9 WnnTANVABINTUAATFON Tue IS
5.1.2 Weavlesa (Phosphorus)
) ¥ 1 ¥
dissmnluumanhsssunaivsinarearesadm Boyd, 1981) Mmsaaduearesavesdaiii
da a2 og o o AN 1A v - o w do2 o 4 v
nmivansoriuay Tao 1dd hidieme duiurearesaluomsdanitselinnudida iosduny
Nefmadteulinnudesmseanssalusmis 1-2 % (Kitabayashi et al., 1971; Deshimaru 122 Yone,
1978; Kanasawa et al., 1984 8191AY Davis waz Lawrence, 1997) 1‘1\!6\1 P. japonicus qaﬂ'hilaﬁaﬁ’mmi
Woavasaszanm 0.3-0.8% (National Research Council, 1993 #1alaw Davis LAy Lawrence, 1997) i
doamsgaludiinaninndiosnindatinnuiuiiudedldveanesalumsadralfonansnisesmsasn
' { v o o
A1 Cazon (1982) 8131AY Davis ag Lawrence (1997) s1onuhdeildnesnvagysiearosad
= ° 3/ a a ¥ o b4 & a o a ar
0.7% iuomsesiinadi limsnsyAulnanns aeandestumsldemsnaSgnintiszaudearese
¥
0.41% Uag 0.56% Q64N P. vannamei uag P. japonicus 91 1A10A5 15195 Au Taanas (Civera liaz
. ¥ . 2 Y o Y oA
Guillanme, 1989 9191ay Davis ltag Lawrence, 1997) uaﬂmﬂummsﬂmmwmﬂﬂﬁﬂasﬁiquwuag
fulSnaunaiFoulueimsdndi damsnanedldlddadiussnaunaifouesoaresa sasidiu
1 o VY a = a a P a [l A [~/ A
0.56 @9 1.10 93 1AI3U (Hormarus americanus) IMsn3gyan Iadvmindadnumudlu 1.55 #59u1n
b4 1
aezlinadiiinsadraudendu endocuticle Andsnd Taviialudasid 1 ae 1 Tdgnuuzihlnldly
E]’I‘Hﬁf’}'\i P. japonicus (Kitabayashi et al., 1971; Kanazawa et al., 1984 8141 Davis LAY Lawrence, 1997)
a o o o o ¢ o
msESuunalon 034% vesneanefaziudamsilldlszTomiveseanasaluds (phosphorus
¥ ]
availability) AstiusgduunaFouinanluemslininiu 23% mstmuamsgaduvesloaeda
(apparent phosphorus availability, APA) mmmdﬁm}ﬁunmwﬁﬂiuf’jauazmiqmul?fw’?m%‘amamﬂ
2MIAINvziMsrzinunasanse s umeuvesmseIms IesuIenans uazknansEnUAsFuLA
481 Davis 1Az Amold (1994) 1% chromic oxide 114 markerl4N15 9150471 APA V04 inorganic phosphorus
b4 ]
tazAAvRINIsANUAaToudD APA Tufs 2. vannamei Usingaativaizii (Davis ef al., 1993 819100 Davis
1182 Lawrence, 1997)
Calcium phosphate monobasic 46.3%
Calcium phosphate dibasic 19.1%
Calcium phosphate tribasic 9.9 %
Potassium phosphate monobasic ~ 68.1%
Sodium phosphate monobasic 68.2%
' aq ¥ . . < N o .
i1 APA Y9995 1% Sodium phosphate monobasic IUnaIWBaDSIIZRNAR activity 1ny
calcium lactate (50% APA) ua Wikilyniild calcium carbonate (65.5% APA) 39 calcium chrolide

(68.2% APA) n15U51nued phytase 32 TdndimsldunaFonuazoaesa itosnmsiams
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a { ] °y v 3 Ld
UszneuFedoui luazaerirluszuudeve s luds P. japonicus 1oz P. vannamei m3l9iss Toan
] g ¥
phytase aan‘lsnﬁé’q P. japonicus 41113 aldlss Tomnd phytase P 1759 47.3% uaz 8.4% Gluf.)d P. vannamei
(Civera et al.,1990 #191n8 Davis uaz Lawrence, 1997) 51N phytase 1.5% Tuomsezinlvanns 14
WorloSauazdanz@lufe Tuds P. vannamei (Davis et al. 1993b, 9131A Davis 10z Lawrence, 1997)
5.1.3 Tasday TdmBou uaznao 156 (Sodium, Potassium and Chrolide)
Ty Tddmdoy uazaaslss wWuiithussgilianudwgaenszuiumedssing ms
v v =1 ]
uaaeeIMsua  TwRenuazaaelsd Winowyludar edelsAammwuiludan red drum (Sciaenops
? 4 oo « i o o 24 <
ocellatus) 2 Tadvuilaidnladouaae lsaluoms WweBsslnhiifianuAud1 (Holsapple, 1990 819
[l o a o Y o or J a 4
Iau Davis ag Lawrence, 1997) daudindse Toamnimaassinods ludamnin uamsiauTndsunas lsa
a t a =y ¥ c; dy < ; []
Tuemsiinasemswiyiau TaludsiiBssnnunuduniveu
5.1.4 UNNINTEN (Magnesium)
P a o @ 1Y R o 2 ) ' '
uupiiiFon SanudysedmzalunddiudrhsodlSvaugainionsnolusines anues
L4 417 &4 3 =) o 4 = 1 P Y :’
findvaatlome msadaudden wazmsianveaeulsimarsyiia WhussgiivinlSuinugalnimen
(1,350 mgt) TavinhudrfeuazyidsFieeglunzmsznnemduuuniiFoussnainsumoie il
y v s 4o v o & & ¥ d a dry 44 k4 d vy ) '
anudndudninhmouen dsiuduiudemel i dmzeidodlwhanunugiegudies livaus
a 4 ca Y a a a ad ~ a A a
519%iiail 8619 1sHARD NNV INOIUUN (P. vannamei) dTimsnsgan Indngamnlimamsuuuniidoy
1.2 g/Kg Tuomis usezlimsiSadn Inamiosasmaii luemsuniiu 0.4 gKg agl idnluemisadsi

uuniliFowegluszdy 0.25-4 g /Kg szdananaonsws iy Iavosdungia (Davis 1ag Lawrence, 1997)

5.2 113516394 (Micro Mineral)
5.2.1 NBIUAY
& a o . s 2 o q¥Y 1 Vo " a ' ¥ '
fesnnmeamsidSmadunnluhmen SuhlddlasuliiRvinerennudssmsaevniu
= a d’ l TN a a Y g A 1] .
MInMasszal wenalminansesyiadnlagega MIAIINHRIBINNMIALAUNTFIN (tissue
. L L. a2y Y A @ LA g
mineralization) Ll enzyme activity aﬂmf;wmﬂammumlwmﬂumﬂﬂszﬂamm haemocyanin oty
respiratory pigments 11AUIANBAIAY wenUUTIMmeasi lulfendiuriade ifea du uazdale wu
v a a s/ s oa o v .
NMsTyATaueIfevd P vannamei 92898310l 1010109601091 34 mg kg 1UBIMIT semi-
purified diets (Davis 1182 Lawrence, 1997)
5.2.2 11an
< o _ o 1 . . . . ¥ Tt o b4 ] a
sqmaninudfyde lipid oxidation 91mM 310 g liAvewumnminiuds mnlmnduly
a o a a & 4 a . Cy .
wlnadoilimsnsyavlnonns Sunowuluds P.japonicus 1ilosa1nluiAin lipid oxidation uaz1

. o 1o o a .
AARNIEDUTVDY ascorbic acid Taen 11ud2 lusuiludouaSy (Davis 1oz Lawrence, 1997)



15

5.2.3 Tolofiunazusamile

T ludalidesldmmsdszfiutinnuiuiluvedle TeAudoaTsinoveads msiasy
YsmarleTofu 1 mg kg Twoms Suhflezifisowei i dfaliomsna snziSinamemitatui

z@imamn (0.01 mg/) ﬁﬂﬁ’wmumsﬂmmmﬁﬁ'lﬂ“la’fﬂsﬂwﬁ“luiwamaﬁagﬂﬁugaﬁ'aﬂ phytic

acid maEsuluomssududsiigosinsen ensvianemineililad meiannvealdenin
Unfi gniveounege uazdasimsineze (Davis 1oz Lawrence, 1997)

5.2.4 Baiien

Fadlouiusgiifiuesiilsznouveonlsy gutathion peroxidase Fueulasfsiiativzimihi
L‘ll?;tlu hydrogen peroxide vlﬂl‘ﬂu“lf‘l 1axlipid hydroperoxides 1aiglu lipid alcohols uazvrotestuadnn
N15N110UDY peroxidase éanﬁn"lamﬁu‘ﬁﬁmﬂﬁﬁ antioxidant Lﬁai’]mﬁu polyunsaturated phospholipids
T cellular membranes MINAIFTIAOUD peroxidative DIMsMATATLADI IEMITALWRALABNAR
Un@ WuAa juvenile P. vannamei 9z TaRfigamniimaaSuddiiounly 0.2-0.4 mg /g ad1lsialy
smsduseglnuhiifSnafismemaldlanududulsznevinnndt 15% iazAssEiaTeIai
Fouasusditiounu 03 myke iiosnndinua 1dmilufy (Davis uaz Lawrence, 1997)

5.2.5 danzdl

Fasloutumafiihuosiisznesveasulml glutathion peroxidase Fauoulwfaiiatiazimihi
Lﬂ%ﬂu hydrogen peroxide Ulﬂl‘fl‘ufa taslipid hydroperoxides Tl lipid alcohols uazetlosiuwadain
M3HE0VRY peroxidase 3auf M8 m# antioxidant tfiedleariy polyunsaturated phospholipids
Tu cellular membranes 91nM3Ma10%84 peroxidative DIMINATATNADTI IMITHANYDI/AondA
Und e lfuuunsadraiiodedhillIfedaundlugs P, vammamei Si2sTidanza 33 mg g lu
BIM13 fn5111‘ﬁmf:%1ﬂ61ﬂ15u11‘fflﬂisiﬂ‘lﬂﬂﬁ¢i1 msasdainnuiuiy Sndimsriden: 34
sz Tonilusemedalianuduiuiasstudruiuy3naves tricalcium phosphate 11az phytase ftd l1/aa

° @ &
M3 1 9veadanz a9 an1amitadan (Davis tae Lawrence, 1997)
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U 3

35Msnaaed
= ot A w o cied g ' 2 v A o oy P
1. Annadaniilunlfendigmdrntinfden iauysamndaeuuinnnimhanufudi

1.1 M33IVTIUNINIA HAZAISATIVADUIZHZADNATIL
0 3 o dAa o 4 ' 4 1 ::y ar ci < o
Bimssrusmdenardinlisavazvelden iauysalvinvedsuuyannanmavi
ar ° @ [l o 3 o
1523781 1-5 ppt 819 3-4 1ABU VATZID 10-20 A5L $19U 200 F2 BdlsinuABMIns IRy
v Y ¥ s ¥y A o A o
52eEMIONATIUNNUTINYBUNUNI (uropods) Meldndoiganssaitszneuatueiiumsvudu
§ T T - R
Nludlufunsiiunisasnas

o 4 o
1.2 I evimeantsznoumanil (310azBuadate 2.9-2.11)

= v ¥ a Y - T TR A v o M
2 Anwavesmsivussiqadulusimsfigmidinensuniilinindeauazildenvesfegmdiaaslui

v o [ (v a 3
seaun AN 4 52AY SPBMsIESRsTRlue s TuteT e

a ¥ o <3
2.1 MIPIWINBzMsMsBNNNITIAIE lumInanes

v d + ¥
usugadnnis@sszuuiaoiglszne 3 @eu  ANNemas 10 @uAnes 1

q

.

Y

» ¥
winmae 13 nfu Aldnvuzauyseinduss inieveszuuiann $1um 960 @2

o v A
2.2 MmN UDIas
9 Ty oA oY a a Y Y -:y 9 &
2.2.1 ANUaZUYURHNUAAIUABDIU (CI) TTAUANNWUUY 50-100 ppm nld 1 A
v vy k4 a )
2.2.2 aNUIAWUITZDINDNATIHU

£

a S qya
2.3 mamsuhliites

d:,cilw:‘d

s cv :’ o $ ar ]
SaanufuiAvemindy udlsudrnitald ldnnufuiszdy 0.5, 10, 20 taz 30 du

Tuwudn ludeFmuanwson'ld

2.4 MINUNUNTNADDA
1 o
msnaasuiteenldiiu 12 4enInAaDIYY Computely Randmized Design (CRD) 1y

@ o :‘ LY ’ a a o
JEAUANIANUL 0.5, 10, 20 Utas 30 ppt lLﬁZixﬂUﬂ’ﬂm{l’M‘l’lluﬂlﬂﬁuiﬁ'lﬂ"b’llﬂﬁiﬂf]'lﬂ'liﬂ“gﬂgﬂ 1%,
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] 1] 3 1] 5’ o
3% wazhi I lAiuus 519 Taoguiegaaniomeimnaassanumuuniy 80 @rae nmiuims

Aoatuszezna 15 u

3 y
2.5 MIAwEzMs 1711
{ 1 o a =] a v LY '
Tomsfuandeiu 3 ¥iia AeomnsdiSeglieSuussg 1%, 3% wazliaSuussy  Tag
] v [ 4
ammsdus g lFlumsnanediTsiuhidind 38% lululidindr 5% anudulinnnd 11 % mn

i ] ] o o o o_ o s/
Tisnani1 3%uazussgminnasuluemsduseglssnovaiy

UIHINAN
Calcium (Ca) 2157 %
Phosphorus (P) 1245 %
Potassium (K) 851 %
Magnesium (Mg) 475 %
| Sodium (Na) - 1.58 %
Chloride (C1) 263 %
Sulfur (S) 0.045 %

ussgselugivesfilandasidinvesngionsaesl luehiy 1:1

Iron (Fe) 0.098 %
Copper (Cu) 0.140 %
Cobalt (Co) 0.010 %
Zinc (Zn) 0.370 %
Selenium (Se) 0.001 %
Manganese (Mn) 0.040 %
Molibdenum (Mo) 0.005 %
Aluminijum (Al) 0.025 %
Todide (I) 0.003 %

v ¥ ’ k4
TaoFundonsun 20 A5 taz 60 N3 azaelniindu 200 Tadans MUY MaaIATIUTAN
a Yy A a da oA o S uvg vy A ¥ oA
Tufanue1ms 197 ams sue s Atiingeus 1% uaz 3% muainy a1nna 13 1Hure 1 Au wdrianu
A o A o Sy v o S a4 g ' '
a15szaenlalagu iiemimsindeuinems e Bauuds dszina 1 3w aimiuvaduldge dau
o o o o a A 3 M 2 vy
amIsAugy simshemsdussglndanundeuliaemisdwmsdszaevlalasm andialiu
LY o ;’1 A d (]
ura sz 1 nimivsunulags
] ar o :‘ ) ¥ :’ @ o [] 9} & 1 5
Tundazszavanunmi Tavezld 5% venimindr Taouiald 6 ¥1lusnenss ganznouaz

] ¥
nlasusmsidszunm 50 % ynu
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2.6 M3ATIVTOVANNININ
v ]
Tuszgninmmaasvimsiaguammimn 2 fu 1dun quugl, USnmeendinunazanlu
14 v ¥
i1 (D.0), pH, Conductivity $oinFesileianaiauiavetit ( YSI Incorporated model # 85/10) 'lu

lasiuazuenTuiies dramTesiioa’lulasniazuenTanils ( C203 Multiparameter Ton Specifie Meter )

o (Y3 | ] 2 ¥ o
2.7 MSINUAIDLNIADANINAIAN
2.7.1 Adendefiliszozaonasiu C, DO, D1 Md i q fuluudazmnanes
o A 9 o TN 4 . o aa 4 A s/
2.7.2 msgadioadenaii 1aelsan 1wes 21 Tuberculin Y1 1.0 Uaddns un@anIueld
Lﬂﬁanﬂquﬁ's (carapace)
o 4 o 9 . . . A o oA [~
273 tudeanu1ilu  Eppendroff Teowatw  10% tri- sodium citrate  (WBUIADALYIAT
(anticoagulant) adldludasidu 101 (1"]’5'15061 0.7 Uadans : 10% tri- sodium citrate 0.7 ﬁaﬁﬁm) e

TWidhiu

2.8 M3 SBUNMEINYVeIRINEIN
2.8.1 vndeadafinay 10% tri- sodium citrate (30 2.7.2) Tuflwneldanaznoudaunios
microcentrifuge 1o 1¥anaznoUTWAIRURAUNaBARILLT UNI0Y 14,000 g 71 guingil 4°C w2025
=
wii
1 42 da a a aa =] 14
2.8.2 QAYBUNAITIUVY (supernatant) FanAowarawlsuwies 1 Nadaasiny1ilu eppendroff
v oA Y o @ T A 4 = 1 3 3 1 % 4 o a r's
TnsiwelmilumedalinszimalS s sigaisg dolil nasdndrunilaiie luhmsinsizim

YSina Tsau a3 1u'lamsa uaz lnalaaeii Tu'lnauau

2.9 ms¥alSmavessigluwaasuazlunlaen
1% autopipette 1A 1,000 lulnsdns gadledrnmamnfanaiila cup Taoduaiasduday
Y o [ =y ar
prolene film 1&211 11315 avesig TmAon naosu Tduam@oy unadon wunithdou Weavleda

2000 G‘,lu‘,j%

a u 4 4
uusniia neeuas dales uazdunTos X- ray fluorescent spectrophotometer Oxford ED
o 1 1 [ ] ) 1 < °
M3U09 Pratoomchat et al. 2002) 32 1dUTmmveuT519R199 Fanardeduiimitoilu mgl udnihn
° { v o
fnauddountizeliiihu mmol
o < =) v 2 a A T Y ] Y Y 3
nawnnuiResudr Juihmsunznldem)nziausazdveasiaznsnaasy hmdnliazein
¥ v v | v
dindu 2 seu hidenidraudsr lleuludoudvgungii 70°C iflunar 24 $2Tus vhildenitoundy
o o o 2 o Y o @ 1 a o vy o 9 o A Y 1 woa
nfsouusn Fudimimin udnhldddedn 2 Falue auldhminudandi hddenfunazaaion
us (a71w) ndualunssua (ceramic mortanWazi®oa udni luarudinsssvuia 150 pm. uds
° o by Y A a d 1o 1 b 4 A
WlHRITE 1 05y WesemsiinserdSunainss19Al0n399 X- ray fluorescent spectrophotometer

b 4
D" a1l Taoiiu131uTogan1uiu (Deccicator)
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2.10 msiiuideafaie Yavoalua1dd (Osmolality)
[ { ° ' Y 1 o v
fadendefitiszozannas1y C, DO, DI $1waum q Auvinuaaznminaasshinsganoans
° Y ' . a aa 1 A Y 14 [
nard1 a9y (oS 21 Tuberculin 1A 1.0 Taddns unsawhubolanlaenngui (carapace) 910
¥

Tul¥luTasinla 100 U gadeald Eppendroff udanirliinszdy osmolality A961AT84 Freezing point

osmometer (Slamed 1000) 3% Idanududuveudoadalimizudiu mosmkeg H,0

2.11 myinTzildsiu mslulamsa uazlnalnadilylnaunuy
2.11.1 Tshiu
My 1Usaulddauaniniives Lowry (Lowry etal, 1951)
f) (#5081 Stock Solution 1a&l% Bovine Serum Albumin 2.5 mg °lm‘?1ﬂ’5”u 5.0 ml (m’%'ﬂuﬂlu
Sufiimsina)
1) wiendiets 3 1) Tnoldnammnveadonadenand 35 L Furhindu 8,965 w (ilums
dilute WAt 256 1) LA ld luvasanaaeivasans 2 ml
) W0 blank (1A VUTUIRTINVAIDE) uﬁi‘l%’iimf?u(wﬁn tri-sodium citrate) (NU
waemveaudeafenaidn udrlanaoaneavinasaas 2 ml Ui
9 Tuusazaen (e n-n) Mumsazats ¢ 4.0 mmdaniniudsie 3igungifesu 10
11¥ 1A% Folin Reagent 0.4 ml U&1v61%UT (A28 Vortex Mixer)
9) fumneaneaesBlufidau 30 Wi SuhmsazmelSammsaandunasdioines
Spectrophotometer ﬁmmm’mﬁu 750 nm
asazae
IATAW A ; 2 % Na,CO, luiindu
#1592010 B 5 0.5 % CuSO,.5H,0 1M 1% sodium tatrate
MINSUNAITAZAIL C (130210 A : 61592A18 B = 50:1)
HINEINE

#159210 B, 81592810 C ilazFolin Reagent douasouluiunimsia

2112 m31lsinsn (Carbohydrate)
msaaszid JulamsadanilaanniZves Dubois ( Dubois eral., 1965)
> v »

n) 1950Y Stock Solution Taul¥nglnd 2.5 mg lurindu 5.0 ml geSouluFuinihimsia)

A‘ o

1WeNINIMUIATFIU (Standard Curve)

o e o v A ° a 3 3
) 1w3ouAiedn 3 1) Taoldwmmnveudeadenaik 200 L1 @Emindy 800 pu (ilums

dilute wanaut 4 191) udrladluvasaneasinaonns 1 mi
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w3ou blank (W3ouFUREINUFIO0N) uAlhind (e tri-sodium citrate)
ununmanveudeadinat udalaluvasanaasanasan: 1 mluiu

Tuusazvasa (lude n-a) @ua1sazate phenol 25 LI

ﬁﬁa%1ﬂ&utﬁuﬂsﬂ%aﬂ?nn%n%u 25 ml (floamnUfnSonmeifaguusdiedos noanaiiin
UG RAVE )

' W v A y o & mly a o a gy
Lﬂlﬂ?ﬁaﬂﬂﬂuﬂiﬂﬂq‘ﬁ Vortex Mixer HQIWATIALIUIU 10 UMW YU YUrB
A

, a 2c oy AT - 2
wihmaeadnasalaold Vortex Mixer udainfisidszuna 30 WAt nie wananiu
o
ndezadd
o 4 o o 1 4 y ¥
Wimrsazareila lddimsianmsganfuuasiiniinenaiiu 490 nm A201A509

Spectrophotometer

2.11.3 lnalnaefilulnauny (Glycosaminoglycan)

al.,

msunsey Ina lageii Tu lnauaulddauilatninisn13409 Whiteman (Whiteman et

1973)

A) IS ouE1Saza1oNIAT 31U Iavi chondroitin sulfate IWOY11N5 IR 1M (Standard Curve)

V)

f)

)

9)

)

¥)

%)

)

;4 3 v
w3eudet1 (3 41) Tagldmmaundsnaid 30 LU Auhndu 600 LU (39919 30 1917) 1d7
Talunaeanaaeenasaaz 200 U
¥ )

19303 Blank (IA50uBUREINVAI10619) uAlHDINAY (WA tri-sodium citrate)lNUNWAIHL
voudoafanari udqlalunasanaasinaonaz 200 L iguriu
= . ' LYY v e DYy A& A a
1Al precipitating solution 4 ml atluunazviaon nmﬂmﬂnﬂumm"l’nnuﬂummﬁn“u
9/
kN
o y CIY g s a A4 qw v Ay
W llumssdeanusa 5000 g 1iunar 15 Wi e Ianazneusuiuidunasa

¥ L o o a L 4 ¥
MA@ supernatant N4 UAINIIMADAVUATEAINTY IAY ethanol 8 ml 1wdWiuH el
aznouazas 1aoly Vortex Mixer

0 * 14 ¥ »

Wl umissdanssdaonnuisa 5000 g U 15 WA NI supernatant 19 1d2A T
NADALUNTZAIYTU
11 SDS solution 4 ml ad'lyl wimaeasiuf iialiaznouazatw Tauld Vortex Mixer

L yy < < ay & . sy oy . o A a
‘VNVl’J 1 ‘uﬂm‘nqmﬂnunm ‘ﬂ'lﬂ‘uuu'lﬁ'lia:,’a'lﬂﬂ"lﬂvlﬂ‘ﬂ'lﬂ']‘i’Jﬂﬂ'l’i@'ﬂﬂauqu‘YI

W

3

AUYIAAY 678 nm AIWIATEY Spectrophotometer

a1inzaie

TxiAvuozFan 0.5 M (pH=5.8)

uuniiFounaslsa 2 M

Alctan blue 8GX-300 1%
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Sodium dodecyt sulfate 7.5 %
HININE ‘

M54R3 BN precipitating solution AIFIHTENIUNIINISNAGDY

a o o = =
3 Anvmaveamslfuisiansuluennsfenmdinomsaennny musadvia guamnlaenvesda

° d'l: r [¥) -3 ‘: ¥ [y T A J
padifidadhnihsziuanufmihuanmaidluiediama

w d
3.1 aanaaed

S yve v o 9 o 4 o &
ﬁlumiﬂﬂamﬂﬂu"lﬂu AHINANIBINUBIRSIMUUNAUINAIINANZ-5 ppt 't)'lq‘ljizlnm 310U

a9

{ a o as 9 [ [ < :
"Uu'lﬂﬂ’ﬂllﬂ’l’)mﬁﬂ 10 EFUALNAT DI1UIU 900 A1 NTﬂ]ﬂ]iﬂiUﬁﬂ1Wf§\7ﬂ1ﬂiSﬂUﬂ'J’liJlﬂllu'l 5, 10, 20 ilay

30 ppt

3.2 MssuNn

) :’ Y f:: =21 Y < v [ g4 ¥ :’d 3 o =3
lﬁiUHH'\V]S[ﬂﬁQ‘]Jf)WﬂH"WIMiUMVl'J 'Jﬂﬂ'ﬂulﬂllllﬁ'JlIi‘Uﬂ’)'lNLﬂiJﬂ'JfJu’]i]ﬂimﬂi&’ﬂUﬂTliJlﬂll

E ]
o =

1INTAY 5,10,20 uaz 30 ppt ¥1Ms Heniamasaial

3.3 yansnaansd
1 3 @ :’ ar v
LL‘lN"Iéﬂﬂ'li‘Vlﬂﬁ’EN't)i’Jﬂlﬂu 12 YANMINANDI mmzﬂ‘ummﬁum 43201 "ﬁﬂm 5,10,20 uaz 30
o Y ¥ ' s A o o o ¥ o Wy a ’
ppt UazszAUANNNTUvE I BIgTAL Tue s dus a3y 252 T8 1%, 3% uazi T ldmuus g

Tues Tasudaznsnaasni 3 51 (gaseIMmsasde 2.5)

3.4 mstapanazmslierms

nmgﬂmsvmaau?iymfj'mmﬁfluﬁa%muﬁwm 1x1x1 gALNARLAT szﬁm‘%qq 60 1udAAs 1ot
Wamsw 2 gauSnananste s1uautieas 25 §1 (padaimsAanneiay) 1hve pve wnhiiiuiivauseu
Tdsnadrluusaze THerms 5% mmﬁmﬁnﬁaﬁ'ﬁuaz anda MMsganzneuNnIuuazims

v ¥
nlaeumetit 50% nniu

3.5 NIASIVNOLNUN TN

¥ 3 ¥ » ¥
nnmsquiagunimihluis@enounazndisinilaeialsnusendiuunazmeluti pH -

a

I'd ~ dy
gangil Tulasv uezuenTuilonneanisifos
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3.6 mstiufindeya
sErimsmnsnaaeIyag Su imsiuinkamsasnasiuvesdunazdl sseznmiildeen
v [} 4
AT Siufmouazdnsuziinig YeAINEINoIIURAINTABNATIY ATIVAUNWINANYE
<1 a A 9/ a A ¥ =
NNMENTH IAEMIGANULAILSY ANuvussvesditondy dueuldenia uazanuinveudden
¥y a g s ° ¥ Ao o
N AadlunlesiFudvesiuunaiiinmaivia
= v 3 a v o 1A > a v o A o
4. AnvwavesmsiFusniqadauluermsfinmdireassniihninasauazilaenvesfagmdrfiaadlnih

anuAudmnlRomsas s 51l udsAunuuian

= ¥ .:
4.1 MAAgUDDIALN
¥

t4 ]
vedudmiudoadeuuna 4 13 #dunenaeu Swmdauasigy $1uau 6 Us vhimsnaass 2 $

¥ ]
DOIRNANUMULUN 50 AVYAITIUNAT

4.2 MIINURUMNINADD
msnaaotiseonlAifiy 3 gANINAABILLD Completly Randomized Design (CRD) A1
@ Y ¥ 1 A A o o S 1 -:y FY :‘
szauanududuvewsTgmuluomsdusegl 1%, 3% uazh lulamuussig veamsdesdaluii

g o
ANUAUNT 2.5 ppt

4.3 MsiagaaznsIioIms
1 1 [ a o o 2y 1 [ Y ]
TRomsuanaaiy 3 wila AsermsduSgiaiunssg 1%, 3% uazluaSuussg Taoez

) y v ' ) o 3 2 . o Ha v a " a v ¥
W 5% veuihming) lnouuald 5 9 lueaonse dIMSUDIMISN IFIA0UNT UUFUATIAVYD 2.5

= ¥ o Y
4.4 MINVIMAzMIRSERIRIHNITIUMITMaRe]
¥ r ¥
sasamfenardiintofesssuuianeiglsznm 3 Weu  Anwnamde 10 wudiues 1
w A - Y s & o v A g A 4 & o
winmde 13 ndy Aldnvusauyseindwss $1mau 200 dvdr Wenunwbeauazilaeniverhingg

Anudoyamanisziniiae 1)

4.5 NSATITADLAMNININ
E4 v
Tusgninmanaasahmsiaguamimn 2 fu ldus quugll, YSnmeenduuiiazaslu
y 3 = :’
W1 (D.0), pH, Conductivity AauinIosiloTagmuautiAvein ( YSI Incorporated model # 85/10 ) lu

e a g A A& o 4 = . .
Tasvuazuouludio Aronsoeiioda’lulasviuazuouTuiio (€203 Multiparameter Ion Specifie Meter )
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a.uerugy ouiles 2.%ay5 20131
S \ A ~ LY I3 = ) }7]
4.6 MaNuAIBEAABA MIMIBANMEN azmTIavnyszneumaniiludeanazilaenda
N2
1) a o o =
USnavesng lunaawwazbudon mslinszdlisau msTulanse uaglnalaailuleg

uau lunaren msineea ua1dn (Osmolality)veudon amuds 2.7-2.11

»
a ey

5. mandsuulasesalumdn (Osmolality)ludeafiilsvanmwanmfnh
5.1 fadondanaidvina 10 A5y ANMUE12 8 1BURILAT 81y 4 1Aou Ailiszezasnasiu C, DO, D1
dy o ° a o o” b4 o o :’ ] [l
waselusilasiimsdsuvamnamien 0.1-40 ppt aelamsdsvanmanunumiegg 0.1-45 gaulu
o ° [y < :J a ar o 1 o
W hmsdSuanuRuiuiunseaalusnsdi lueaz 1 ppt ondumsanadsendng 2-0.1 ppt 3aAAIT
o o . 4 . .
Tusaz 0.5 ppt IATSAYU osmolality AoIAT0Y Freezing point osmometer (Slamed 1000)
o A Y o v d s . a aa ' A qy
5.2 imsgaeafanaidl lnelmin 1wes 21 Tuberculin ¥UA 1.0 Uadaas umasrutola
v
1WdenAquAd (carapace) Mniuldlulastia 100 pu gaifeald Eppendroff  udmivludasedu
osmolality #2015 Freezing point osmometer (Slamed 1000) 3¢ ldnnududuveadsadalimirodiu
mOsm/kg.H,0
o ¥ P kY ° =) A v o ] ady :’
53 Whdeyah ldunihimsBounsiiRomanuduiuisenieealumdfvenimouenuay

Tudeafegaid

6. myInTITHYOyaMIada

Foyadmudinariifiaenasiu szeznafiaennsiy ALIAANNETIIETUNAIMIARANS Y

gasimsasluuaazgamsnaasslugnindn q anududuvedlnalamesiiluloauau Tusdu uas
o { - =) s ° [

miTulamsanldludon mqlufon aaesu TuuamFon uuniiFon unaFon eaesa Muzdu

=) 4 4 ::i-:? (9 =1 ' a L4
nowas nozamila lwdeauazilaen vesln@esluszauanufinaga 9 ndwsimanuulsl
. . a 4 3 vy 9
59U (Analysis of variance) ¥113IA51ENMIANUUYIYTIUTENIINGUAW Two-way ANOVA uaziinn

MMANUIANA1IZ1HI190g0 TAu1H35 Duncan New’ Multiple Rang Test 428 151n5u SPSS

£%q. b8
Wiz

-t 248960
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1.Nflma@ﬂ]ﬁ1fl!iﬁ’lﬁ!lﬁi3»]41‘“9']ﬂ15Q\if;iﬁ'!ﬂ‘lﬂaﬁi5!ﬂmuu“'ﬂaﬂllﬁxn.]aBﬂ‘Ui)QQQf;lﬂ']ﬂ'lﬂlaU\ﬂuu'lixﬂu

=3 :‘ o \J (Y] a | 1T a 3
ANMANUL 4 TE0D 5')3Jﬂilfn§!ﬂ‘iNlliﬁ]ﬂcluﬂ'lﬂ]i&lu‘ﬂ@"lﬂﬂuﬂ

1.1180m
1.1.1 meaalua1an
T ] nt:f A 8/ :‘ v Y o dy :’
NMIAIRTRUMdAdueea Tumanvsudeafauaziiinouenszniniims@ea i
¥
anuRuuanaRAusIensas uus squas lliaSuluanindenaass wudiidadiucedluardnves
=) 9 :’ Y Al Yo A LY a ot v oA Y m Ya
iHeafuazihmouenvesdei lasuinfeusiady 1% uaz 3 % wlimganduiledsd lildfuemswau
A vy & o g 4 4 o 4 4 vd4
ndeous snuNszAUANUAND 30 ppt (AT 1 uazgdd Dissnulimgegalemeananszauany
g o o a A Y 4 4 o H o
A1 1-10 ppt azaeaelndifvafumslfasun 1 % Wemssianufn 20 ppt vazinwldszduany
1 9 Y1 ' ] 5 a 4 i
1fiu 30 ppt faganruguldmigendigaldinfeus e 2 s2Au (as1eil 1 nazgi 1)
1.1.2 unaise
o :’ 14 t a a = = A v dy Y ar < :’
anunni lilinaseszauuaadoulufon TasmsmSundons 1% @esdanszaunauuaui
¥
0.5 ppt Hwamldszavunaaduulufesgaiunazgeniinguaiuguedaliiodidgneedd (P<0.05)
A a A v (=] v o = A d" ¥ A o 3’ a
wuzimsiaSundeus ilinadeszaunaadonludoaminfosdenanuaui 10 uaz 20 ppt vz
A A 1 A oy a a P 4 9 by q &
msasunaeuszinai Mszauunador ludenaniosas win@esnalnihnnuwdy 30 ppt (317 2)
1.1.3 uuniidon
; 9 o 3’ .,’_,' o A et 0 3/ a A a0
MIQBINFNANUANI 0.5 -20 ppt YU Mudzuindoustawi uuniiseu huaeaiian
-ﬁ? 3/ A = A 1 a e A A ] t 1 A w o aan
gy lasfenaSundons 3% NTunauniiiFeuganiinguaiuguedialitisdAynata (P<0.05)
P dy ~ 1y o = ) 1 ) LY A
wnzinmsfvadeniszauanuny 30 ppt maaSundous 1% swdwaldliszavuuniiFouludoags
gaedNIudAYNINGDa (P<0.05) (317 3)
1.1.4 Tunmde
= 1aa a < :’ a v {
nmsnfasulasvesluamFonluden ilisntwarmnanufmh - msiaSundous ufsh
4? :’ < o [ v a (] o~ o aa '
AeshinhanuRudndudwalilSinalduemGouandosasedaihivdmAynnadd (P<0.05) uavin
e 14 :’ < EY a A v 1 E% = ~ [ A
@oanaluhanudin 10 ppt uadmsiasundons 1% awaldluamioulissavgegaluboauas g
b 4
nINguAILANIETMSIASMNADIS 3% oteiludAynNata (P <0.05) uazmsiundousuniu

denali TunmBommvaniuluh anufiuga 30 ppt (GUN 4)
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P =1 Qa:? A @ 1 1 n‘:y 3 =) Y o °y
AN 1 lﬂ%ﬂﬂlﬂﬂﬂﬂ‘ﬂﬁiﬂﬂ']ﬁﬂ"}lﬂ\‘lmﬂﬂ Llﬁz’dﬂﬁ’luﬂlﬂ\iﬂ'l?)'?)ﬁjﬁﬁ'lﬁﬁ‘izﬁﬁ'lﬂlﬁﬂﬂﬂﬂﬂﬂu'lﬂ'lﬂu'ﬂﬂ

14 o Hq ¥ £ ' ] =) 1 9 ar =3 :’ [y
‘U'ENfNQﬁ'lﬂ'l‘l’ﬂﬁﬂ'lﬁ'ﬁﬂﬁﬂlﬂﬁﬂ!ﬁLlﬁzllilﬂﬁlllﬂﬁa!li ﬂ'lﬂﬂlﬂit’,ﬂﬂﬂ'ﬂillﬂﬂu'l 550U

YANINATDY searluaAaveni oeaTumdnvoudon | dadmesdluaidn
ﬂ’J’lmﬁiﬁi’l ppt+ (% indeus ) (mosm) (mosm) (Lﬁ’t]ﬂ:‘l{’l)
1+(0) 34 523 £43 1539 +1.42°
1+(1) 32 550 37 17.19 F1.16™
1+3) 32 515 48 17.74 £ 1.67°
1+(0) 34 491 +56 5.2330.59"
3+(1) 34 539138 599+ 0.42°
1+(3) 32 53516 6.02 X0.07°
10+(0) 330 529 126 1.87 +0.08"
10+(1) 315 565 130 2214+0.10°
10 +(®) 320 620 131 2.2310.10*
10+ (0) 590 552 426 1.1t +0.04"
20+(1) 583 657 128 1.29+0.05"
20+ (1) 320 544 137 1.18 1007
10 +(0) 842 653 %19 0.89 £ 0.02°
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' aa a ' o a4 7
*mmaﬁaﬂul‘s'uumuumﬂulmazi:ﬂummmu‘m
o H o ' o 4 o vy v e v o w aa
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’ 1
snvsiansumolundazszdvanufni ugashiinnuuananfustniisdhdaynaada (P<0.05)
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= - =) a ' 4 1 A e o w aa 9 d‘: 4
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A ta o by Y =) 4? ) & v o as dy PP
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1.1.9 Heavlea
= Yy 9 [ A d? (Y g :’ a A sy °
asuasundasanududuvesdoaresaluteaiusgiuanunui maaSundeusiadui
2/ @ a 4 ' a , o o ¥ v
Tiszduroareialudengeiulasnuhinmsaiunieus 13 % Tuewsdmiumsfosdainiudiy
1111020 ppt dawa lieaesaludonganinquaguatuauetaiiiod iy (P<0.05) Taouud Ty
v ¥ b4 |
apnemnlfindous 3% wSuludeii@oslunnufiuii 30 ppt(qUH 9)
1.1.10 fuzau
P Yy 9 o A Ig kY < : a A 14
msdsuudasnnududuvesoaesaludon ludusgiuaruaui msaSundeusidau
o -4 o s 1 [y s 7 $ :‘ ' VoA 1
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1.1.11 ils@iu
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3.1.4 Tiksfu

seauanuuduvesldstulunaan ldaumsidunse TUsAu (mg/) = -35.487 + 354.914Abs.
¢ = 0.99) szauanududuveaTilsAulunmanvesdunadfiaunions 1% uaz 3% larganiig
nguatgualiiied Ay ada (P <0.05) (317 46)

3.1.5mslulansn

a3 Tulamsaldnnaumaduase arsTulamsa (mg/h) = 0.752 + 60.03Abs (i = 0.99) 52AY

o A ¥ A dy a A » a0 v 9/ - P=3 ]

a1s Ty lamsatimgegaludanfes Tasmsiasunaeus 3 % laslimganAyaEsungeus 1 % Lazyn

L) A w o o aa :‘
auguetRITodAYNNaDa (P<0.05) (3U7 47)

3.1.6 Tnalnaesiilulnauan

anududulnalageziluloauaulunarmnidnnaumsiduass Tnalaaoziilulnauau
(mg/l) = -0.003 + 0.179Abs (*=0.99) MstasuszAvindous luemsiidrumidszdulnalaaeziluloa

ot 2 L= SV Y aa v Y & ) A v =
UANNMPIVUDYNUUIT YN NADA (P<0.05) umgage lunaniae Tasmsasunaens 3 % (3 48)
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3.2 nlden
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a & vy 9 =] oy M 1 a ' A 9 o s [
msiasundeus@esfaluanufnig 2.7 ppt Tudeduszuunumiulinu Tun nszay
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o o a

nRuAILANRENITBdAYMIada (P<0.05)
4. manfamunloseoalua1da (Osmolality)“lwﬁeﬂfi’dﬁﬂ%’mmwmm!ﬁm%

Wanaifiszozas1uuia (C stage) LBLABUADNATIUADUAU (DO-DI stages) naldn1salsy
anmanuRee 0,145 dauluiu vnstSuamudmiuiunieanludasdalusas 1 daluiy
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° @ P & b4 o_Aq ¥ Py = 1 T A A v : P =] :’
fuzdu (317 56) TunldenfenardinldemmsiaSunious uaz S uinfousveanisiBoananuaui
dluriedu

Mean T S.E (n= 15-20)

¥
o

1 aa ] s o
*aneaaanlseuineunislundagssaua Ay
snushmileunundash bifinnmuanarsiusdslitoddymeaia (P>0.05)

anYINANNULTATITAIIANANUE IR YNeTdA (P<0.05)
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