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ABSTRACT

The commercial Nile tilapia (Oreochromis niloticus) culture is the intensive system to release the
juvenile fishes. The growth of fish is cause of increasing fish size and density. The waste excretion of
Nile tilapia affect to water resources in everonment. Using water meal (Wolffia globosa) water fern
(Azolla spp.) and duckweed (Lemna minor) were studied on nutrient absorption in metabolic waste of
Nile tilapia. The relationship between Nile tilapia at 50, 100, 200, 300, 400, 500, 600 and 700 g for 3
kg/m3 and metabolic waste excretion, and water quality for 24 hours. The quantity of faeces,
ammonia, nitrite, nitrate, total nitrogen, orthophosphate, total phosphorus and suspended solid have
correlated on Nil tilapia weight. The quantity of ammonia, nitrite, nitrate, total nitrogen,
orthophosphate and total phosphorus were maximum as 529.92+3.55, 62.71+1.19, 66.73+0.10,
664.10+0.35, 15.424+0.23 and 18.76+0.05 mg/kg/day, respectively of 50 g fish weight. The
relationship between densities Nile tilapia at 3, 6, 9, 12, 15, and 18 kg/m3 and metabolic waste
excretion, and water quality for 24 hours. The quantity of faeces, ammonia, nitrite, nitrate,
total nitrogen, orthophosphate, total phosphorus and suspended solid have correlated on Nil tilapia
densities. The maximum quantity of faeces as 20.75+1.74 g dry weight/kg/day, ammonia, nitrite,
nitrate, total nitrogen, orthophosphate, total phosphorus and suspended solid were 578.36+0.14,
26.81+1.71, 91.39+1.43, 467.87+1.25, 18.27+0.01, 28.14+1.56 and 6.11£0.33 mg/kg/day,
respectively at 3 kg/m3 fish density. The water quality of fermented faeces of Nile tilapia at 0.5, 1.0,
1.5 and 2.0 g dry weight/L were studied for 24 days. The results found that ammonia and nitrite was

decreased to 0 mg/L. The maximum of nitrate, total nitrogen, orthophosphate and total phosphorus

11



of fermented faeces of Nile tilapia at 2.0 g faeces dry weight/L were 6.28+0.18, 6.41+£0.32, 7.00+0.54
and 7.13+£0.16mg/L, respectively. The growth and nutrient absorption of water meal, water fern and
duckweed in fermented faeces of Nile tilapia for 24 days were suggested the water fern growth was
the maximum weight as 3.244+0.05 g dry weight and water meal, water fern and duckweed can be
used to absorb nutrients in fermented faeces of Nile tilapia. The water fern has the maximum
absorption efficiency of nitrate, total nitrogen orthophosphate and total phosphorus as 99.03+0.02,
85.80+0.01, 97.33+0.01 and 89.21+0.04%, respectively. Water meal, water fern and duckweed can be

used to reduces metabolic waste of Nile tilapia.
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gevu ilesnnfSunuveudenlarivailsznouaresig lulasu eaweid uazsinous
(Dosdat et al. 1996; Lemarie et al. 1998; Xu et al. 2007; Yang et al. 2011; Morgan and Hicks. 2013;
Golombieski e al. 2013) Mungkrandee et al. (2005) nuyataailszneuaislulasion uaz
1 -7 U 1 =\ u %1 (o7} o U
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1 = 8 v =
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Wolffia arrhiza ensngagulFunamen Tudio- luTasou Tuasn-Tulasiou nazess Isveama
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1NAMIVUDGVIUatia

% J
1.2 AnavInanaz Inglszasnvaansany

d' = [ v J a [ =\ ] 1 a
1.2.1 fisfnyInNuaunusveIvialatianulsvaveadeannnisvuaievedlaitialuy

v A

SIRIGER

zﬂ' = [ v J ] a [ = ] 1
1.2.2 WWOANHIANNFNWUTUBIAINHL LY a1 Han VS ave ude91nN15VUD 18U 4

Y

Jatialule@es

d‘ = 1 a 1 ~ < a ~A J
1.2.3 WofAn¥IszszaInMsgesaaleyalailademsnlasunilauiluaiseiunsd

TuTasiau uazWeavloa

d’ = %’ o = 1 a % 7
1.2.4 ivefinymaveuhvingatariianemsiau Ia uazmiagadu lulasou uazvoavlese

v 3 3
51163‘1511111 L ULEAN uamwmﬂmaﬂ

:; | Yo
1.3 wanimaazlasu

@ o 1 1 Y a a 4
'lﬁlfmm’immﬁuwuﬁﬁumﬂlmmmzﬂamwumuuﬂ‘u1J'immmmt?’{mmﬂmuami%ﬁﬁa
A @ o g a a v ¥
Uszumunsal ﬁmi‘umifﬂﬂmiizuumilam Llazwimﬂixﬁﬂﬁmwmaﬂﬂlm UYULAN U

unuiladnlunsaatSunalulasau uagWearesaiinasnveudsninyatlaniia



=
unn 2

U

a d' d' 4
N1HIEUNINYIVDI

a2 . . .
2.1 datia (Oreochromisniloticus)

A o ' s A o a a ' A )

Ua1tiadnogluaed Cichlidae ana Oreochromis Houtuiiamuogluniduewsniwunali
= a I 9 a dydy 1

MuMUed 19 taznzaay lulszmegaiu guaual unuuaugn Wuau darrviiaiimeing
a S KR A Y dy o 1 [ A Ao Y Aa A
e Ta37 vadaulvaesnuedaunsvats dardaianvasadisavuemeiuiihnuunas
[ [ < a 9 o w a a o
agE@ueny WNAA 4 1AINIILITNUUNN A18WIAVINEIEIsER@ 9-10 1Y Yartlaliidy

o ' [T~ 1 o myd %A 3 ' a A
ovuoIdsegTautwiugs asnedeed lanainnauaziinies dartialinnununiu
1 < a 1 = 1 A
ADAMMIANAUNI 15 ppt (HuuNinh et al. 2014) tazianumumuasmslasunilasanin
p1MAveggnIalusovil (Abdel and Wafeek. 20143991 1dartiawsapanTalaalu

Y
‘ﬁi’iiJ%W]ﬁ%ﬂM?ﬂSﬁ@l@ﬂﬁﬁnJTLWT%LaEN (Qiang eral. 2013)

Q' Y] v A =
2.2 ﬁﬂmﬂﬂ1ﬂﬁﬁﬂm@ﬂ!ﬁﬂﬂ1ﬂﬂﬁ]
= S Ao ' = A 3 (9
voudelulainszgnuianvuaiseenudl 3 3Uae @1sazale YOI HazNW
= 1 1A = s ) A +
Falugiarsazaredaulug Ao wonTudioluTasiou (ammonia nitrogen, NH, Waz NH, )
(Dosdat et al.1996; Lemarie ef al. 1998; Engin et al. 2013; Golombieski er al. 2013) Lag
4 i
o035 lsoala (orthophosphate, PO, 3) (Yang et al. 2011; Morgan and Hicks. 2013;
9 < H { [
Golombieski et al. 2013) wonaniueudeluglvewds Ao yanilszneulildreenis il
1 a o a
au13adesla a139UNITSUaziionINIZVUNIUAUBINIT (Xu ef al. 2007; Ai e al. 2007;
Xu et al. 2007; Engin et al. 2013)
2.2.1 msvunenen Tumtio 11 1a5191 (ammonia nitrogen, NH, 1182 NH,)
a A 3 o 1 ! 2 sA
youde luTasnunlamsegouistuareeonunTasdiulng 70-90 oiisua An
@ I [ .
wouTwile Tastueonniariendunan (Wright and Wood. 1985; Dosdat et al. 1996;
Lemarie et al. 1998; Engin et al. 2013; Golombieski et al. 2013) FINNUAINITONTVUDY
Y
YuognuilsuamenTudisnieuenddlar (Lim e ol 2015) wouluidisluiannaainms
M911UB4 catabolism 11/5AU1IN1M13NAUT1 11 TABATEUIUATT deamination of amino acid
(Dosdat et al. 1996; Zakes et al. 2006) Tagdrulngjuon TudieNdueonviniteneaiig
MMeoluaulaenszuIUNIT transamination of amino acid UALATLUIUAT deamination of

Y
=

glutamate (Dosdat et al. 1996; Golombieski et al. 2013) N5zUIUMTE081UTAUMNAVY
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Tunszimizermslisauszgndeslng pepsin (NAVUIUATZINIZDIMIS 1Y pepsin 1NANIS
. . | . $ g . / .
Lﬂaﬁlugﬂﬂlm pepsinogen 7'14910 chief cell tiotne T1/5Awily polypeptide 31NUU typsinogen
o a < . 1 . I a a S a
vzgnraseenuasugiitlu typsin 08 polypeptide 1 unsAD i IuDaAsE 3NUUNTADEN T
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) ' . . . ., 9 °

i]%Qﬂuﬂﬂi‘ﬂﬂﬂmumiﬂizﬂ’mm‘i deamination of amino acid Lﬂuﬂizmumiuﬂuimmu
R 4 - “ Ay A
ponnniaezl uas lulasnungmihesntzeglugiveanenTuils drunsaozlluignda

A I 1 a @ ]
TuTasiueenvzilasugiiuvygez i Tus uny alpha-ketogutarate HAZHIUNTLVIUNIS

£

fransamination of amino acid N3TUIUATHIY enzyme aminotransferase (0% pyridoxal
I~ 1 dyl " a zg ~ d o
phosphate (PLP) 131 co-factor ﬂizmumimmumu‘lwmmmu‘n cytosol UDILHADA Y
(Dosdat et al. 1996) %392 14 keto acid  uonTuiile naznsaoyiilu Noziild1dlu
mssay Tagaen Tudlen Idaulnaazir ldueenmanion (Wright and Wood. 1985;
Dosdat et al. 1996; Lemarie et al. 1998; Engin et al. 2013; Golombieski et al. 2013) wazaIuies

= < o A A
Lﬂaﬂu!ﬂu ureajﬂﬂﬂizﬂ’mmi urea cycle llﬁgsu‘ll@ﬂﬂﬂ']\uﬁ\‘]ﬂﬂﬁi'ﬂhl@ (Dosdat et al. 1996)

2.2.2 mstumeneanese (phosphorus, P)

Weaesanianivirnamenz ldanmsnue1nis danulanallluienenay

a o b ey A A 9 ' A = P-4
uanudiagaemansyay la Wedwasaluiianienunnszgnda 8o-8s 1lasiGuaves

a o 1 ) { 1 . I
Psuaeaesasan dauearesanmasrzedlugilvesmsiszneuromvadauilu
4 a 1
93AU52 NV IUATLUIUMTIUNIVOATN 15U ammoniagenesis, glycolysis 11aY gluconeogenesis
{ o o I
(Roy and Lall. 2004; Sarker et al. 2007; Prasad and Bhadauria. 2013) ﬁﬁmaﬂuﬂu
94A15YNOUNANUDY nucleic acid, DNA 1182 RNA Wad1ulunszuiumsvueaanssig ATP
. e b4 J - ﬁ' v A
1182 phospholipid 1UHUUFAA (McDaniel er al. 2005; Sarker et al. 2007) tioWoaWosadl
YSnannuanudeimssz aanansenUaanszUINAITH1819U89 mithrochondria A5E1IUAT
~ =Y 3 4
oxidative phosphorylation ttag Y3181 ATP aaad (McDaniel ef al. 2005) U 65 1)o5igua
@ A o ), o A o Y J ..
yoarearoFasauMing1i1enie szgnaasundrldludiu  duodenum 1A% jejunum
Pmnaeaeiaminuanudesnsvzgniueonlugiues urine (Prasad and Bhadauria. 2013)
o { v -]
WoanoTasaungnuuae 69-86 11lo5iua odlu3ilved urine (Golombieski er al. 2013;
4 [ ° a o .

Sugiura et al. 2006) 1309 urine gﬂaaaﬁ’msmzmﬂﬁ'mmaﬂwlaaml@ McDaniel et al. (2005)

o v 1 AR s 3 @ Ao Y
71891u003 Isoaagniua1slng 40 nlesitudvesaanesalusmsniumngame

= < A
2.2.3 youdslugivevanseyatlan
yatlar Ao veudeiartuaieeenunlugdvesudsdelsznonlidareermisi lii

[ Y A a a S J A
t’fnﬂ‘iﬂﬂﬂﬂﬁﬁﬂt’lllﬂ WONNIZUUNMMUAUDINIT UASTITOUNTY (Xu ef al. 2007) MME’I‘]JE’IW]



o a A A 2 a v o 1
FuateldTuanuIuaivvuiavesal Tasdariavuia 100-500 nSuvun1eyailal
¥ Ll 2 =3 - A a o
0.53-1.18 nsuimminudeaeiu Hl5ualuTasnusin 16.20-18.20 nSuasilansuyatla
H ! a 4 901 £
Winude nazdTumdeanesa 22202580  nfuaen lanfuyadanitminuns
Y ]
(Mungkrandee et al. 2005) wonvintgany TuTaswu uazveaesaluyailarriiadu yalan
[ | s J 3 4
rainbow trout UWeavasmilusanlsznon 1.13+0.06 1Jo3LEUA (Coloso er al. 2001) yaila
{ v 4 -4
rainbow trout NuWeavesmiuesnllsznou 1.1 1eTIHUA (Coloso er al. 2003) yarlan
. = 3 J A a o 1A o 3 o 1w
rainbow trout  #luTasnuwiuesnlsznon 24.1 dadnfuaen lansuihminlaiaeiu
o v . @ I <
MWE1AY (Dosdat e al.  1996) Yalal rainbow trout NUWeaWesauesalszney
J 3 4 < s
1.08+0.03 1/a51%UA (McDaniel ez al. 2005) yailal rainbow trout ¥ T1lsAuilueedilszneu
1 a (% 30} % % .
130 nFuAen lansuyadaninninuda (Meriac et al. 2015) ya1)a1 rainbow trout UsznoUAIY
J 3 4 v J 3 J
519 luTasau 3.97 nedidua tagWoanesa 2.87 1le5idua (Moccia er al. 2007) yailad
J I 4 [ J 3 4
rainbow trout Usznoualesialulasion 2.83 weisua uazWoawosa 2.54 odigud
v 4 o 1
(Naylor ez al. 1999) yaila1 rainbow trout Uleaesailuesnlsznov 0.35 ag 3.00 NFuae
1 o w : v q
NUIININAADINNEIAY (Rodehutscord et al. 2000) Yaila rainbow trout Unloawoiaiily
J a a o 1 @ %’ @ Y A a [
94A1/32N01 24.0 HAANTUABATUUIMNYALAWNA (Saker ez al. 2011) 1BYaauRanITE0Y
P 1% o A \ < o
aaroaaoou lsinnas lasunaiiderh1d1ds unidlulasmunvuam@nas uazgadula1y
TumsiduTasunszurumswmusaguIunawey Tyt (NN 2.1) MinlesnFueIns
B i 5 : a , b A < 7
ZNANTLVIUNT nitrification A8 ammonia 9ZINA ammoniaoxidation Lﬂaﬁlmﬂuhlullﬁiﬂiﬂﬂ
. v P | & g P A <
Nitrosomonas sp. A2e101 193] ammonia monooxygenase 1/1mﬂWﬂuu"lu“lmngmﬂaﬂmﬂu
4
Twasnlae Nitrobacter sp. dretou layal nitrite  oxidoreductase (Van kessel et al. 2010)
2 i i = oA ¥ o
uonINH Luo er al. (2014) swaundarian@eslussunryudeunnylun)deui 87 Ju
A 4 A 2 A a4k 3
wufsunaluasn nazess IsWoalamuauaiuszozinamisnaass dariianasaiy
Y
srozna1 56 11 WIS alunsngeaiuauseza1n1sNaa0e (Long e al. 2015) 1ariia
{ @ ] a [ J J g < @ 1
NszAuANUUUINIY 1, 2 a3 1 laniudegninanwas Meuiluszezinal 70 3 wun

] Y
ﬂ?um"lumamwuﬁummzﬂznamﬁmﬂa’e‘)mazﬁzﬂummwumuu (Luna et al. 2013)
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2.3.1 19 (Wolffia sp.)

]
9olt:w ]

[ 90’ I = 4 ] g [ ana
lr],"’ll“m (water meal) Lﬂuwwmﬂﬂaqimaﬁ Lemnaceae ana Wolﬁiaul"llumwd“ﬁ’m
1 a ?,’ < 1 A v A A A v I
TasmyaveaguuA MUV UNGY WIoaosUuAUNTsFIADY 15U unuila (Lemna sp.) 1oy
] %’ = - 1 1 9 a a =S A
UAUAN (dzolla sp.) liidianymegisn asudanay vuiadszana 1 Tadmas 3o
= (= 9 4 I [ [] = 1 1
Tuisn Tuiily Uszneudieisaa parenchyma 1ludinlvg nazlizeso1mauninegszning
1 ?,' 1 %‘
wadiInaooda0gluinla (Zhao er al. 2014; Zhang er al. 2009) T ldvatelszima
Y
nalundthede 1wy Usznerlne Wu Wolffia arrhiza (Panpong et al. 2014; Suppadit e al. 2011)
USLNAAUNY Wolffia globosa (Zhao et al. 2014; Zhang er al. 2009) UszmaAgijumni
Wolffia arrhiza (Fujita et al. 1999) N3y 151 19y UszmeaIasosuaus wu wolfia arrhiza
I Y 1%' =1 v =
(Soda ef al. 2013) iudu lithdianuamnsalumsveenugodaradalidiulsznouves

T1/sau 40-50 Lﬂﬂgl“ﬁuﬁ’(Fujita et al. 1999; Supadit 2011; Soda et al. 2013; Panpong et al. 2014)
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1Ay flavonoid g4 (Zhao et al. 2014) a@nnsnilUilluemisvesdafiimaroria’la

(Fujita et al. 1999; Supadit 2011; Soda et al. 2013; Panpong et al. 2014)

2.3.2 WUULAN (Azollaspp.)

< 2 < ' ¢ o
UNULUAN (water fern) Lﬂuﬁ‘BUT’UHWQLﬁﬂﬂgﬁlu’Nﬁ Azollacea ana Azolla 91808 UU

a ¥ 9 Ay Yo 4 Aaa 2 v o A 9 Ay Yo 13 A Aaaa oA
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A ’ Y o ¥ ¥ 9 4 A < ~ o
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9 o 1 T a3 [ [ 9 A A A A 9 1 1 91%'
Founu uaaz luutaily 2 drumnu uuuluninid@veimsoauasaiuaisluuiedld
1 = v 9 v A v Y = 4
luneelid uazluaregarzadng sporocrap 2-4 ou fitnuaesluduldmelulimnz adosuas
I ' g { o L g
luTnsades Tasluvesuvuuasii Inssvualuaiilufordouos dnabenae  sp. Fuilu
1 a A Y a = Y Yo
amTeTAgnniRuamsoaslulasnunneniald uazunuuasaz 1asus190IM13
TuTasnuainlddae ernsonvunuuacidnaldlwaafounazivnouguununall
o BT < o < o 2% ~
anuawsolunsvgrenugedasiand amisni lhiluemisvesdadin unuuaedl
=Y S I 4
Usua 1158y 20-40 110515 UA (Zhao ez al. 1999; Costa et al. 1999; Bennicelli et al. 2004;

I
Arora and Sexna. 2005) wazlHuilenyaalumdiunuilonil (zhao e al 1999;

Costa et al. 1999; Bennicelli et al. 2004; Arora and Saxena. 2005)
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2.3.3 wiuileuan (Lemna minor)
] < g A ¥ < 7

ur il alan (duckweed) 11 N U1V UIALaNT1UIIA Lemnaceae 70 a Lemna
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= 1 dy o Y A d o 9 A @ I A g a As A
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dudurenaaiu 2-3 1y 1dluiisndes aonvzesnilurenasgluresnsavey thallus I
A 4 1 2 v 9 o 1 v A o 1 v A A
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@ ] ] (B 3 & )
$9laimelu 1 voa wazdlveowdes 1 v ansanuuniilalana Tl lunaredszmeanalan

I < =~ d <3 o
urwdaaniysuiaTysau 15-45 1/e51%UA (Cheng ef al. 2002; Zhao er al. 2015) 335
o dy o o a .
Mlnanermis@esdad (Reddy and Busk. 1985) 111 11waa bioethanol (Zhao et al. 2014) Uay
a g . . 4 =]

wanluawiluiloiyan (Adhikari er al. 2015) iWesnnunuila@niinnuaisalums
ANFUF1A0 1M1 NABEN (Xu and Sheng 2010) TasmwizdSualulaswunazoawoia

=2 o ) 3 < A o Y = '
(Mohedano et al. 2012) m‘nﬂwl,munJ@Laﬂmmmmumuau"lﬂ’e‘)smmmiﬂ@smmmwua
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[ I A Hh A Y 4 U 9 Aa o a
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v Y Aa [ a 4 ] 1 = ] ?J an 4
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4 o ] { [} g}; an 14
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oge . % = J
(facilitated diffusion) (AIQY §ITTUNA. 2552)
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(2) active absorption Lﬂuﬂmﬂﬁauf’fw"la@aumu carrier protein Tago1FeNga 91U
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200 12.55+0.23 393.2542.78 37.4942.06 61.73£0.95 547.28+3.28 13.4240.16 13.78+0.30 4.56+0.00
300 14.91£0.55 393.08+2.38 22.34+0.39 59.1740.50 511.11+0.85 11.15+0.10 16.98+0.21 4.90£0.02
400 13.91+0.47 388.64+6.77 12.3240.35 58.82+0.43 487.28+1.38 11.1940.21 13.80-0.80 3.2040.20
500 9.900.12 396.9143.61 7.52+0.56 56.9340.55 427.28+0.56 10.54-0.08 14.18+0.10 2.79+0.19
600 10.78+0.99 314.47+3.46 7.95+1.13 51.29+0.27 471.90+0.89 9.7240.01 13.01£0.70 1.37+0.32
700 7.73+0.42 290.45+3.24 12.03+1.35 55.15+0.46 428.12+0.55 9.400.02 11.34+0.37 1.04+0.16
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nl. arsaiansgvuen Tuie-Tulasau
1. Ammonium chloride (NH,CL)
2. Hypochlorite (CLO)
3. Phenol (C,H,OH)
4. Sodium nitroprusside (Na,Fe(CN)5NO.2H,0)
5. Sodium hydroxide (NAOH)
6. Tri-sodium citrate (C,H,O(COONa),.2H20)

7.95% Ethyl alchol (C,H,OH)

n2. aantans iz ulesi-luTasou
1. N-(1-Naphthyl)ethylenediamine dihydrochloride (NNED)
(C JH,NHCH,CH,NH, 2HCL.CH,0H)
2. Hydro cholride (HCL)
3. Sodium nitrite (NaNO,)

4. Sulfanilamide (C _H,N,O,S)

n3. ensnlian s lulasnus
1. Ammonium sulfate (NH,),SO,
2. Devarda allov
3. Ethylendiammine tetraactate acid (EDTA) (C, H,N,O,)
4. Phenol (C,;H,OH)
5. Sodium nitroprusside (Na,Fe(CN)5NO.2H,0)
6. Sodium phosphate dodecahydrate (Na,PO,.12H,0)

7. Sodium citrate (Na,CH,0,.2H,0)

n4. @3RN IRTIZYe0s Isoania
1. Ammonium molybdate ((NH,)MO.0,,.4H,0)
2. Ascorbic acid (C,H,0,)
3. Phenolphthalein (C,,H,,0,)

4. Potassium antimony! (K(SbO) C,H,0.8H,0)

5. Potassium dihydrogen phosphate(KH2P04)

6. Sulfuric acid (H,SO,)
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ns. asmiannzileanesasau
1. Ammonium molybdate ((NH,) MO.0,,.4H,0)
2. Ammonium persulfate ((NH,),S,0,)
3. Ascorbic acid (C;H,O,)
4. Methanol (CH,OH)
5. Monopotassium phosphate (KH,PO,)
6. Phenolphthalein (C,H,,0,)
7. Potassium antimonyl (K(SbO) C,H,0.8H,0)
8. Sodium hydroxide (NaOH)
9. Sulfuric acid (H,SO,)

n6. AR TIZEANMI A1
1. Methyl orange (C,,H,,N,NaO,S)
2. Phenolphthalein (C, H,,0,)
3. Sodium carbonate (Na,CO,)

4. Sulfuric acid (H,SO,)

7. ﬁWiLﬂﬁ%Lﬂi?ﬁﬂ??NﬂﬁgﬁW\i
1. Ammonium chloride (NH,CL)
2. Ammonium hydroxide (NH,OH)
3. Ethylendiammine tetraactate acid (EDTA) (C,H,N,O,)
4. Eriochrome blackT [1-(1-hydroxy-2-napthylazo)-5-nitro-2-naphthol-4-sulfonic acid]
5. Hydroxylamine hydrochloride (NH,OH. HCL)

6. Magnesium chloride (MgCL,-6H,0)
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