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Juvenile Black Tiger Shrimp (Penaeus monodon, Fabricius) Master of Science (Aquaculture),
Major Field: Aquaculture, Department of Aquaculture.
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The experiment was conducted to evaluate effect of betaine on growth performance and nutrient
utilization in juvenile black tiger shrimp (Penaeus monodon). Three type of isonitrogeneous and isocaloric
diet of 38% protein, 6% lipid and digestible energy of 2,830 kcal/kg were prepared with an unsupplemented
control along with incorporation of non coated betaine at 1% and 2% coated betaine which was equal to 1%
non coated betaine. In three month studied, growth performances and nutrient utilization on weight gain,
average daily growth, feed conversion ratio (FCR) and survival rate in group of 1%, 2% betaine were in the
same range as 0% betaine(p>0.05). Glycogen in hepatopancreas of shrimp fed 1% and 2% betaine were
higher than 0% betaine (p<0.05). There were 6.63+2.67 mg/g tissue 16.48+2.61 mg/g tissue and 11.94+1.35
mg/g tissue in group of 0% 1% and 2% betaine, respectively. Triglyceride in hemolymp of shrimp fed 2%
betaine were higher than 1% and 0% betaine (p<0.05). There were 96.68+5.27 mg/dl 107.55+6.84 mg/dl and
203.02+17.09 mg/dl in group of 0%, 1% and 2% betaine, respectively. White muscle RNA in shrimp fed 2%
betaine were higher than 0% betaine (p<0.05). There were 0.0011+0.0001 mg RNA/mg tissue, 0.0013+0.0001
mg RNA/mg tissue and 0.0016+0.0002 mg RNA/mg tissue in group of 0%, 1% and 2% betaine, respectively.
Phosphatidylcholine in tissue of shrimp fed 1% and 2% betaine were higher than 0% betaine (p<0.05). There
were 1.855+0.088 mg/g tissue 2.675+0.392 mg/g tissue and 2.417+0.202 mg/g tissue in group of 0%, 1% and
2% betaine, respectively. Shrimp fed 1% and 2% betaine demonstrated better responsibility on feed attraction
period than 0% betaine (p<0.05). There were 5.69+2.45 min. 3.57+1.86 min. and 2.77+1.29 min. in group of
0%, 1% and 2% betaine, respectively. There fore, supplemental betaine in shrimp diet showed responsibility

on promoting feed utilization and feed attraction.
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pun TdyaManduazateriiuesia bisuiludewdulusmisdanaidrivsu (Catacutan and

a a o . I 1 4 3| a
Kanazawa, 1985) msv1aiamiiudernilddulaewdudih exmawuiiud lvlddulnala

1 (% 1 I 1 a a o {

Taem3slaansd (astaxanthin) TuesasadenailuurasueIniume 39uTndumMs
wuoondoululviiu nagdrsesiandud 13130 a1 ded1aiioane

(Menasveta et al., 1990)

= Y a v a \
AT NN 1 ﬂTﬂ?J@i’)\1ﬂ"lﬁIﬂﬁﬁuiuﬂ”lﬂ’]iﬂl@ﬁf]ﬂ%glﬁﬂﬂlu"lﬂ@]”N"]

YUIAUDING (NF1) seauTisau (%)
0.002 -0.25 50
0.25-1.0 45
1.0-3.0 40
>3.0 35

nn Akiyama (1991)



M13°9% 2 ANuAeIMInIaezll Tuvedimzia

nsaezdlu TUsau (%) TdsauTuerms (%)

36 % 38% 40% 45%
915 9%iu 5.8 2.09 2.20 2.32 2.61
FanAu 2.1 0.76 0.80 0.84 0.95
loTesardu 3.5 1.26 1.33 1.40 1.58
AT 5.4 1.94 2.05 2.16 2.43
lagu 53 1.91 2.01 2.12 2.39
w5 Tediu 2.4 0.86 0.91 0.96 1.08
Wilaeza1tiu 4.0 1.44 1.52 1.60 1.80
03 Loy 3.6 1.30 1.37 1.44 1.62
n5U Taunlu 0.8 0.29 0.30 0.32 0.36
MNau 4.0 1.44 1.52 1.60 1.80

11 : Akiyama (1991)

A @ o A 4
AT NN 3 33?’]Uﬂiﬂhlﬂlﬂuﬂl?iﬂW%ﬁiJclu@WWWifl\?‘ﬂ&ﬁ

nsa lusiu STAUANVABING (%)
laTu@tin Linolenic Acid (18:3n3) 0.3
laTu@dn Linoleic Acid (18:2n6) 0.4
2 Iaaunued 1uon Eicosapentaenoic Acid (20:5n3) 0.4
A layana1d 149N Decosahexaenoic Acid (22:6n3) 0.4

N1 : Akiyama (1991)



M13199 4 szavInduinmunzanluemisnanzia

U 5EAUANADINT
MUY 10 (Vitamin A) IU/kg 10,000
29134 A (Vitamin D) [U/kg 5,000
29134 8 (Vitamin E) mg/kg 300
201304 1A (Vitamin K) mg/kg 5
I5eziiu (Thiamin,vitamin B1) mg/kg 50
15 Tumwladu (Riboflavin,vitamin B2) mg/kg 40
Insaenau (Pyridoxine,vitamin B6) mg/kg 50
TAv1a1iu (Cobalamine,vitamin B12) mg/kg 0.1
ATALDEABS 1N (Ascorbic acid,vitamin C) mg/kg 1,000
NIALUNWU N5 (Pantothenic acid) 75
luoz@u (Niacin) 200
luTedu (Biotin) -
nsaIW@n (Folic acid) 10
TnAY (Choline) 400
1uTeBuednea (Myo-Inositol) 300

11 : Akiyama et al.(1991)



M13199 5 ANNABINTUTBIAVOINIANG Penacus

13 B19) TEAUANUADINS

mg/kg D113

ALY (calcium,Ca) 23,000
Woane5as57u (total phosphorus) 15,000
Woanesa ﬁL‘ldJuﬂﬁ 2 Toan (available phosphorus) 8,000
HUNIIFY (magnesium,Mg) 2,000
Tan@ew (sodium,Na) 6,000
TnunaiFsen (potassium,K) 9,000
maﬂ (iron,Fe) 300
NoAULAN (copper,Cu) 35
danzd (zinc,Zn) 110
uanI e (manganese,Mn) 20
Falew (selenium,Se) 1
Tavea (cobolt,Co) 10

11 : Akiyama et al.(1991)
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:ﬁ jrer 1 uazyia  dIUsU a5y aAmsu
o v Y o Yy g 9 9 ]
AR TUNIY nuan e N lngg
00U 2
1 ilosiFua Tilsau luesni 38 38 36 35
2 ilosidud luiiulidesnin 5 5 4 3
3 nlesiFuareanoda luios 1.5 1.5 1.5 1.5
N7
S 2 4 1A
4 nlosiFudnn lanu 3 3 4 4
S 2 4 dy 1A
5 losisudaauau Ly 11 11 12 12
~ v o
NUT : BUITTAU (2548)
~ ] Y o o Y '
A13190 7 VINAABIMITNNT NI VNI LELANC)
Y <3
YUIAN (g) YUIANADINIG
0.002 - 0.02 400 — 600 pm
0.02 -0.08 600 — 850 um
0.05-0.25 850 — 1200 pm
025-1.0 1200 — 1800 pm
1.0-25 3/32 pellet (2.4 mm)
>2.5

1/8” pellet (3.2 mm)

11 : Akiyama et al.(1991)
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Osmolyte
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. 2 . q ¥ 1 a (% I
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= =2 sy I A Ja . . aaa = =
WMduead lad Huziluduaesiifen (intermediate) ¥09URN3e1 2.) ldsuniniman
¢ Q3 ; ¢ { & A o
uead lad Wulnaduwmau (glycine betaine) Feaziou lminunerves Tnsazitusialaiv
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mu@gﬂwu@mmﬁmmmma %iln
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3| @ { ] a
#iu (homocystein) 1iTlui'l5 Tofiu (methionine) wasniniifins 1nywiiands wnduee
{ [ a v W
wasuliiilulawia lnadu (dimethylglycine: DMG) Tudpinsw'ls lotiuTa Tudaiiu
.. . . & -] Y =
(methionine-homocysteine recycling ) dalosnodlulassadaTuanavounls lotivazgn
A 1< = a ~ . . 9 ] a :j
naswiluea-od Tugam'1s Totiu (s-adenosylmethionine: SAMe) M3 1N IuAANT TN
o [ Aaaa = = a 421 A o 1 ~ di’ A = [] a o Y
dmsulnTemaFualIziNavUNd LAz gnaNaEe MIgadenyuTan v
a { I a a [ a
a-0zd Iugaw s Totiu gnuldeuliidlued-of Tugala Tugaiiu aonnod-ozd lugals
a A a = = Y = <3| A A o b
TudFanuazgaydensa lua (adenosine) Hadvzgnilasiluls Iudganu nasanivazgn
<3| a = ¢ g aaa '
wenue lad lihilunsaeed Tudmsdu (cysteine) 1Az NO3U (taurine) FuilulfAsomsdony
@ J { [ [~ @ 1 a aaa
FaoF (transsulfuration) wiorlasunavuniumls Tetiunnmssungmnalulgnsen
wiamdy manurgmialuTaludaiuloddarenudoinis Ao msldnymnavouuialu-

= a a R 4
ALU1AHY (methylmocabalamin) ¥30 Iavnaiiiy (Gandiv B12) sailuTaweulaw (coenzyme)

Tetrahydrofolate
Folate) Methionine —» S-adenosyl methionine
Phosphatidylethanolamime
C ) @m B- 12> Betaine
Phosphatidylcholine
5-methyl Homocysteme<_\_ S-adenosyl homocysteine
tetrahydrofolate \‘\

v S

Cystathionine *~ Betaine «—— Choline

v

Cysteine —____, Glutathione

~ v o = A A = =) ~ 9
Mun 2 Ipinsvedlaludanunimoduuas InauneIves
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aaa A o o 3 ] a J
Tulgaseveseu laindunsizim s TefiunTednmanilefoms Idngwiaveuunduun
4 a a 4
TaTuganuTagou lsiundu-Talugaiu wiansusmose (betaine-homocysteine

methyltransferase: BHMT) (Miller, 2003)

22 uaNiAve ULy

221 uauiariesnmauaalusianiy

v
v J o ~

a 4 [ 4
i]"ﬁu‘ﬂ%ﬂllﬁgﬁﬁﬂuuﬂgmﬂ'J']iJﬁ"]iJ'liﬂiUﬂ'ﬁ{]@{lﬂulcﬁﬁaFt]'lﬂ osmotic
. . . =< o ¥ A1 o A R I Aa A a & A
inactivation duilumawading it lwwmdudmudulSinaunnluiuerie daluiy
(=) . 1 dy A [ Y 4 =) A <] = [ e
Vl,iJlI organism Ma1u Lll'f]'t’]Qiuﬁﬂ’ngllﬁ\TLLﬁ\?ﬂi@ﬁﬂ'l')gﬂﬂﬂ')'lﬂmﬂqxiﬂ TUNTAIUATISULY
= 4?} 1 . . 1 Y a = d? 4
MUY IUEIUYDY mitochondria demalvinamsazauvouumduvumeluman lag
= < o AR :I Y 1 J [ A a A d . < o 1
m‘m’au%Lﬂumﬂmumnqwaa LAZUUNADDUUNGTY (1norganlc salt) ®9n uamﬂum%m
v ¢ . 2 : N
tloaruou o] (intracellular enzyme) 31NAINLAN (osmotically) N30 QUM (temperature)
o 9y o 1 A o 9 . .
mclmau”lcmj&Negsluamaxwmmmﬂmu'lﬂ (activation) (McCue and Hanson, 1990; Yancey
Y \ o o v A v 3 = we
et. al. 1982) klﬂﬂJﬂWiﬂﬂﬁf]\‘lﬁluﬁ'Ju“U@\?ulﬁﬁ@nlﬂﬂﬂgﬂﬂ?ﬁluuleJ!Lﬁﬂ\iiﬁLWUQQﬂmﬁNUﬁ
o 1 a A 1 9 9 1 1 < = dy [
FNNA1IVDIUUNIDUNNATNINIVINAU LLﬂ@ﬂWquﬂﬁ']iJ m'iﬁxﬁmmmvneu“lu”lﬁu Iﬂﬂﬁaﬂ"]
2
@ 1 1 @ o
1a1 92 135 URALKE N8N (exogenous origin) ¥INNIIMIFUATIZHUUBIN 81U 0
(de novo synthesis) (Sung and Johnson, 1969; Burg, 1992) luvaeNU190 3212 @ T INLOAT
ﬂ”liﬁﬂlﬂi']%ﬁlﬂﬂ']%ucluﬁgﬁ’j']\iﬁlﬁﬂﬂﬂ'lillﬂgﬂﬂ'5}1!Lﬁ'ﬂ\1fl]"lﬂﬂ']ilﬁﬂﬁ%ﬁﬂﬂ'ﬂﬂ!éﬁ)ﬂ‘{lju‘ll@\1ﬁ'li
. 14 ! 9 Y v a A 1 9
(osmotic stress) 18 ugemazdodlasuunmdununnumasnisuen (exogenous source) YN
1 [ 4 Q' Y 9 LY ] ] = v
U"I\Tﬁﬁu(luﬂ"ﬁﬂﬂﬂﬂul"b’ﬁﬁﬁl"lﬂﬂTﬂWNﬂ'J"lﬂJﬁlﬂJsUusUﬂﬂﬁ"lﬁ AIDYNLYU "lﬂmammﬂumu
ﬁumﬂmumamu (salmon) ﬁ]gllﬁjgﬂﬂaﬂig‘ﬂﬂﬁnﬂ ﬂ')"llll;ﬂ%ﬂﬂélu!,ﬁi’)\ﬁ]TﬂﬂTSLﬁNﬂUTNL%}N%}H
o Y [ o = 1 Y A A Y v A
summs‘nﬂﬁmimmswmum@uaﬂm ﬁ\iﬂaiﬁhlﬂI@]ﬂ@umiﬂllﬂ"liﬂ"lﬂolﬁ]uﬂﬂﬂﬂ LIILUD
a { ] . . . < o o a
@un1duluemsn1dlunsuy (incubation medium) iy laganiinari lfinamsazan
= dy A AN Yo = A Yy 9 & =
mﬂﬂlﬂﬂ?ﬂuiu!u@&ﬂ@ﬂl@ﬂﬂa'I'I/]hlﬂﬁ'ﬂﬂ')'lllmiﬂﬂEl]'lﬂﬂ'lﬂ‘wllﬂ')'liJlﬂluﬂluﬂl@ﬁa’li%%ﬂﬂ’lﬂuﬂz
I v 1 o [ a o Aa
!ﬂu@nﬂﬂﬂiuﬂ’liiﬂ‘l&l'lﬁ'iJ@].ﬁeU'E]\“IUl'ﬂfJﬂu uazuimuaaﬁium Lmzmimﬂmmmmmiuacﬁu

VY993 9MEATY (Bjorkdy, 1991)
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Temperature , salts

4 \

Active
enzyme
n n
Protect by betaine Non protect by betaine
Active Inactive
enzyme enzyme

a

P @ 4 = < =
NNN 4 ﬂf)\iﬂ“!@uvlmum@\uucﬂ’]@uﬂ']ﬂﬂj'lulﬂil 10 gUru

U

o A A A A a o o
ﬂ'l'iﬂ'%ﬁil"llf)\uﬂﬂ'l@uﬁluLuﬂlﬂ@mﬂﬂﬂﬂ’l‘ﬂ@giuﬁﬂ’nﬁ‘ﬂLﬂﬂﬂ'ﬂlllﬂﬁﬁlﬂﬂu
A A Y < ' D) s A ad
(HDINNITINUANNUNYUUDITNT ﬁ'lil']ﬁﬂlﬂuﬂ']isb"lﬂﬁlﬁL“Baﬁﬁﬂ}l'lﬁ']ﬁ@uu‘l’lﬁﬂ, TN
ﬁNﬂa‘U@QﬂQWNL%M%uﬁ'ﬁ (osmotic balance) Liag ﬁﬂﬂﬁﬁNL?‘I?J'Jﬁﬂmm”liﬂa%uﬂlﬂﬂﬁl'lﬂﬂ']ﬂ

(metabolic activity) 1314
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Uptake of Betaine Respiratory activity
nmol Betaine/ mg protein nmol oxygen/mg protein/min

35 30

25
30
20
25 | 15

10 |

20 |
5

' . (o] T
15 L L L
50 100 150 200 250 300 350 EControl EH49 mM KCI

mi KCI Ho96 mM KCIE94 mM KCI + Betaine
Redrawn from Bjorkdy (1991)

= 2 £ a =
NNN S ﬂmwquummmmeu“lu"lﬂﬂﬂ@mmﬂﬂluﬂmmauau

N1 : Bjorkoy (1991)
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Gluﬁmu”m”lwﬂiz@ﬂﬁuwaawa1ﬂ%uﬂuuutuw16uagcluimuqa ANUU
4

(I { a @ [ ;g { v o
' liwlanlandamanertiatiuiiany hasmwmdusauiluasilszneunazare ldnndas
A J A & A Y1 G A 9 [ A a a A 1 A A
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¥UTU (sea bream) (Goh and Tamura, 1980) Taes lua (dover sole) (Mackie et al., 1980,
Mackie and Mitchell, 1982) 1a1lva (Mackie and Mitchell, 1983) uaz?j& (Carr, 1978) uag
F2 Y 1 a a A 1 A~ 2} o Y
FARAAADINUNIIYITUIN ﬂiﬂ%ﬂumm@uﬂﬁm"lﬂslummﬁ LiJfJiJﬂ'liﬁ%ﬁWfJuTVnGlﬁﬂﬁ'l
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msnuvestlamarssia (Carr, 1976; Mackie and Mitchell, 1985; Kolkovski et al., 1997 and
Qs: o 1 A v :’ 4 I
Papatryphon and Soares, 2000) nNganumMstasuumouluemisaadinnedy
chemoattractant Glufsj mmﬁﬁ Y00U Penaeus monodon (Dy Penaflorida and Virtanen, 1996)
Y v 9
Penaeus indicus (Elamparithy, 1995) e limingunudy @umsnueImIsved
v
Penaeus japonicus (Deshimaru and Yone, 1978) U48s Penaeus monodon (Murai et al, 1983) Y
Y P { A = a Y 9
%$Qﬂﬂﬁgﬂuiﬂ‘EJﬂ"IiL‘W‘JJ‘lJ‘Ll‘U@Qﬂﬁﬂ@&lITullﬂa“]fu NHANTTUNITHIDIHITUBITNNINNT TN
. e = a a d? tﬂ‘ = = = A
(Macrobrachium rosenbergii) %mJﬁzﬁmquwumeumsazmﬂllﬂa%ummau nIv|I

) 9
chemoattractant %uﬂﬁuazmﬂagiuﬁw (Harpaz, 1997)
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A A = v 2 = a A A a Y1 [
ﬁmmﬁu%aﬂat’mwuwmmm@uuazﬂiﬂazﬂu ﬂﬂli]’é]llﬂ”lﬁcl%'i’lmﬂu
s
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Goh N1 Tamura (1980) llﬂ“I/I1ﬂ15‘I/Iﬂ’ﬁEN‘I/Iﬂ‘ﬁ“I/I'i'l‘iJ’J"IL‘}JVHE)L!LLﬁ%ﬂ'iﬂ’E)mJIu uwa“lums

Y Y 1 9 = = [ =
ﬂﬁgﬁi]leluf]‘\m,ﬁgﬂaTﬂ8‘WQLL@QNWﬂﬂ’J"Iﬂ”liiﬂfl‘]J‘l/l”l’f)I!LWfNi’)ElN!ﬂfJ'J

Relative response, alanine = 100

alanine+betaine
7 glycine+betaine
alanine
glycine
betaine
leucine
proline
! L methionine

Stock 1 . Stock 2
According to Goh and Tamura (1980)

NN 6 MINDVAUDIVDIaINLWILAY ABILNDULALNTABLHN 11

117 : Goh and Tamura (1980)
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(creatine) NIAUINADN (nucleic acids) VITOUBUALABULD (RNA,DNA) @1TNNMHUUIMN
{ @ o an
nednuszuUlszam (neurotransmitters) 803 luu (hormones) waznea Inlatla
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Acetylcholine

Mitochondrion
Choline # #= Betaine

Choline Betaine

Phosphatidyl S-ad |
choline -adenosyl- ®jomocysteine
*\ homocysteine
- CH3<—$—> MTHF®™ "__‘CH3
S-adenosylg
* / ‘ m;h?;rﬂﬁé Methionine ~<
Phosphatldyl e R e et T & Protein

serine synthesis

~ v o d as v = = =}
NINN 7 ANVAUNUTVOUNM JUAFUTEHNUUNIDY 1AaU Lag LﬂJll‘ﬁI’f)uu

- Anonymous (1996)
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] a v J a 3 ] o [ o @
wnaveuumouludaivateriia inazaeaamsazay lviuasediunaaesdidn
(carcass fat) #95 ’Jilﬁﬂq N3 (Virtanen and Campbell, 1994) 1 (Saunderson and Mackinlay, 1990)
Y
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.. [ = =) d' a [ [ T A [ o vy 9 %
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a v S @
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Yy 9 A Yo A = =S :JI [ c; A Yo
Qﬂf}ﬁﬂ11]ﬂi13J‘V1klﬂ'ﬁ‘]JE)Wiﬁ“VliJhlﬂﬁcl)'uLUﬂTE]u‘VN 3 i%ﬂ‘Uﬁ1ﬂ31ﬂ1ﬂiﬂﬂﬂfﬂiﬁ1ﬁiﬂ’)‘ﬂﬂw

(Felix and Sudharsan, 2004)
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Carnitine acyltransferase |
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WS UAU BN \ ( )
Tulaneuase
T
Fatty acyl CoA Carnitine
A
CoA Fatty acyl Carnitine
Carnitine acyltransferase I1
A
v ) Translocase
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Tulnneunse
CoA Fatty acyl
Fatty aiyl CoA Cammitis™™
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1 : Kristensen and Oehmen (2004)



22

L) I
4. AN

A A ] 4 o a @ . v A
AstENUNFUATITHIUNY TuGD TaguuIUMSWAaTY (methylation) Y03 311 1a-
a . Q Y a . . I Y] Y
DEHINN (guanidoacetate) F¥99 1% 1oa-0zd Tugam'Is Tofiu (s-adenocylmethionine) udaa v
1 a v A a :/l I S A a Ja
WA (methyl group) A1l TaedaauiluesuieglulavesnsaeziTu 01594y taz

Tnadu

asefusniuresuilfnuazauvesloalandanugs oamaves ATP azgn

aaa

wlaeulihilu asefiu , asefiureania iuntamsinlgisoveueu'led aseiiu Weealv

A

lAwud (creatine phosphokinase) ttazilfnse1dounauiiies 1anelinudoanaau

99910 1d50 ATP 91030 lnaladede tazia19a5asud lidieans 5y lumsesniaiued

MH2
| i ki w MHz
C—hH in kidney - HgN:C:
S /\ NH—CH,—C0Q®
|
(IZHg guanidoacetate
lyzine ithi
CH aty arnithine
| S-adenosyl in i
(|:H2 - methiohine Inliver
CH—MNHz
=]
CIeIS) S-adenosyl-
arginine homocysteine
MH-
21
HaN=C y
MNH—CH;—COO
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111 : King ( 1998)
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R'—C—SCoA

1-acylglycerol-3-phosphate
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T
(") CH;—0O—C—R
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R'—C*--O—?—H

CH,—O0—P0OZ™
Phosphatidic acid
phosphatidic acid
phosphatase
P;
O
']C]) ?H2—0“ y‘.‘— R
R—C—0O0—C—H
CI2H2— OH
Diacylglycerol -

Il
R"—C—SCoA
diacylglycerol
acyltransferase
H—SCoA
4
CH;—O—C—R
0—C—H (1?
CH,—O0—C—R
Triacylglycerol

O
f
R—C—
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" l Lipases H R 7 3 H+
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o-
Triacylglycerol Glycerol Fatty acids
H* +
?HzOH ATP  ADP CH,0H NAD* NADH (|2H20H
HO—CH —LA» HO—&-—H -;Lﬁ O0=C
[ Glycerol | Glycarol
CH,OH) |nase CH,0PQ,2~  phosphate H,0P0,2-
dehydrogenasa
- Glycaerol L-Glycerol Dihydroxyacetone
3-phosphate phosphate

AN 12 maae laseFanayesoa

71 - 31a (2542)

la'leasondod Tau Weawa (dihydroxyacetone phosphate) 92 1o Tawe |54 1@

2 = J £ o o .
naresoan laa 3-Woawla (glyceroldehyde 3-phosphate) FUTUA1TUTIUA (intermediate) Tu
a A y H < lo & 2 ! ¢
aInalnlaga ndweseatiszldowilu lngmuseng Ina ldndusauilunnasvesou lad

1 aan dy 9 v A Y 4 o Y o d A
a1 Ugnsentiamnsadounauiianiala Insowu la phosphatase hlddunsizindimoson

9y
aulnu'ld



28

7. lnalatay

{1 9 o 9 ] o v W 1

Tugangnsamedsamsnasany nglaaazgnlniuumaanaanusuauus nHIUN I
a a % a a 4 I ¥ [ Y a g 14
0 lnala'lada samsaareng Inaludd lnala lagaie 14 ldndnuiivzimadulugnamed

' o Ay Y A 1Y o ANy Y
Y99519M8 Tagnasnui ldnnmsaaeng laaiiogaenu 2 nsdine Masganeduian-
4 1 a 9 19 Y I

wn (uanzi liloondau) 9214 ATP iWies 2 Twana uadensganedu lngon

A a Y = Y oa.;l Y
ANNITNUDONHIIN) i]ghlﬂ ATP 2 Tmaqa 1tae NADH an 2 Tmaqa wmmﬂuu"lwgnmmnﬁ

U

msaaeluasasudas iy

1 4
wasnun Idaninaesnsuiuee 1i1d ATP Tasase uave Idenswasanuga
. . 2y v 7 Aa I A £~
(guanosine triphosphate :GTP) u’e‘)ﬂmﬂu"lﬂimaullcwslugﬂimm A9 NADH ttag FADH, %33
% a 1< @ : @ 1w 1
AuantAIAE a3 GTP iuasnasnugedaliwasanumiiy ATP dauans NADH uag
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Pyruvate +2H,0 + 4NAD' +FAD +GDP +Pi —» 3CO, +4NADH + 4H" + FADH, + GTP
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o a 42’ A 4 1 = 9 =
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Glucose Hexokinase »  Glucose-6-phosphate
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UDPG pyrophosphorylase
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Glycogen (n+1) Pyrophosphatase + H,0

+ UDP
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Glycogen synthase Glycogen synthase — p
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zﬂy d' d‘ ] =) =S d' a =S a ] A S I 4 d' a
oo Tugad hirdFuumdu g5 uumduytia limdey 1 nosidua uazyaiidiy
=S a A s 3 4 o w ] 1 1 4 1 =\
WNMBDUBHAAADY 2 1103 1FUA MUAIAD HALOATIAIUTLHINDSEUEAD 11)TAau 1
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szaumsazanvosoaliate leavhanaladu) ludunaidniusgiunmzidoun
1 c?;} ] = [ = [ o = 9 9 J A a =S a
A Y BUREINUMIANEINIFUATIEH U5AUTAU W ganaTumausiia
= J < J A A 2 a A J < I A 1Y
ndev 2 esisua tazyaiasuunduria hindey 1 nosidud Nszdumsazauvod
aa =) dy d’ 1 d‘ L} ) =) 1 AN W o 4 = U
Woavhada Indulwilowegeningah lidsuumduediivediamy (p < 0.05) Taslszau
Aaa =) dy 4‘ Y o = Y A Aa o [
myazanveaearhanalnauluiiomeninaidunaeming 1.855+0.088 Jaaniu/nsuy
& 4 I A a o o & A Sy o
iioIte 2.675+0.392 Aaansu/nTuileIde oy 2.417+0.202 Jadnsw/nsuione Tugai i
a = A A = a oA J 3 4 A a = a A
s UMDY gaiasuumdusia lumaey 1 wesibua uazgaiiasuumuriandon

A~ 4 o w
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A a a 4 o Ay Yo A a = [
ATNNN 11 ﬂ1§L%iiQLﬂUI@ﬂJ@QQQQﬁ1ﬂ1 (Penaeus monodon) ‘I/]hlﬂi“]JE]'IW'IiVILﬁiSJL“U‘I/HE]HiZWU

@199 U (ARAY + SD)

Mdwes seaumoulueims P-value
0% 1% 2%
(hinden) (1naoV)
miinmas (2) 7.23+0.33 7.27+0.79 6.96 +0.73 0.677
o 1
vinmao (o) 7.98 + 0.82 8.20 + 1.45 819+1.02 0931
Foud 2
vinmao (o) 10.17+1.50  10.72+1.94  1121+134 0549
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d‘ a a Y o d‘ Yo d' ) =S (%
ATNN 11 ﬂﬁL‘i]'iﬂJJﬁ‘]JIWU@QQ\?f]ﬁTWI (Penaeus monodon) Vlllﬂi‘]J’EﬂWﬁ“I/]Lﬁim‘]_m"l’t’)lﬁgﬂ‘ﬂ

A199 N (AUNAY + SD) (A1)

Wi seauumoulueivis P-value
0% 1% 2%
(limaev) (GEE)
manSayiuTamdsdeu 0.090+0.01  0.100+0.04  0.100+0.03 0.757
(g/ind./day), ifioUf 1
manSayauTamasde u 0.057+0.01  0.067+0.03  0.068 + 0.02 0.58
(g/ind /day), Houii 2
manSayanTamasde u 0.063+0.02  0.073+0.03  0.080 + 0.02 0.376
(g/ind /day), FoUT 3
Sasmsnaeuemsiiuite  1.860+0.81  1.902+1.03  1.865+ 1.11 0.989
doudi 1
Sasmsnaeuennsiiuite  3.585+ 148  3.557+2.57  3.058+1.26 0.695
ouii 2
Sasmanaeuemsiuiie  3.488+093 3120+ 112 2913 +0.57 0.291
doudi 3
9131509018 (%) 7458 +7.23  77.08 +4.84  78.13+7.15 0.744
Aoudi 1
0AI159ANY (%) 6833+7.99  6896+2.93  72.92+7.61 0.59
Houdi 2
RI159AN1Y (%) 60.00+5.06 61.67+4.97  65.00+5.76 0.429

PUN 3
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d‘ a a Y o d‘ Yo d' ) = (%
ATNN 11 ﬂﬁL‘i]'iﬂJqu‘]JIWU@QQ\?QaTWI (Penaeus monodon) Vlllﬂi‘]J’EﬂWﬁ“I/]Lﬁim‘]_m"l’t’)uigﬂ‘ﬂ

A199 N (AUNAY + SD) (A1)

Wiees seauumouluernis P-value
0% 1% 2%
(limaev) (GEE)

Yszansanms 1y 54537+699  51.527+17.50 54.708+8.60  0.880
91T (%), foud 1

Yszansamms 1y 28.757+521  34912+17.38 33.577+547  0.602
91T (%), 1oUt 2

Yseansamms 1y 29.185 + 4.46 34.182+9.34  34.802 +4.65 0.295

A A
91117 (%), 1ADUN 3

d‘ [ % 9 o d‘ Yo d'
ATNN 12 33@‘]Jﬂ"liﬁ$ﬁllulﬂﬁiﬂl%uiuﬂﬂ‘ll@ﬂf}ﬂf]ﬁTﬂ'l (Penaeus monodon) Vlulﬂi‘ﬂﬁﬂﬁﬁﬂ

ESUIUNDUTZAVAN DU (ANRAY + SD)

W3

seauiumoulueInis P-value
0% 1% 2%
(lunden) GGE)
TnaTanuludy 11.16 + 6.93 10.90 +5.89 23.20 + 6.46 0.1.62
(mg/g tissue),!ﬁﬁ)uﬁ 1
lnalanuludy 5.69 + 4.06 8.37+5.85 9.32 +5.80 0.700
(mg/g tissue),!,ﬁ’f)u‘ﬁ 2
lnalanuludy 6.63 +2.67" 16.481 +2.61° 11.937+135  0.006

(mg/g tissue),\AOUN 3
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~ [ =) o A 9 o A Yo ~
M3 19N 13 33@‘]!1@]3ﬂal“ﬁﬂvlﬁﬂﬁlULa@ﬂﬂlﬂﬂf]QfJQT@]T (Penaeus monodon) Vlllﬂﬁll@"lﬂ"lﬁﬂ

ETUUNIOUTLAVANE N (A1RDY + SD)

a 4 [
MNADT szaUUNMoU U015 P-value
0% 1% 2%
(lunden) GGE)

lasnarelsdludon  80.59+18.53  82.42+41.93  103.66+3038  0.635
(mg / dI), ifoud 1

lasnawelsdludon  142.77417.05° 166.14+18.33°  211.45+3038"  0.026
(mg / dI), ifouf 2

lasndwelsaluden  96.68+527°  107.55+6.84°  203.02+17.09°  0.001

(mg / dD), AOUN 3

= o o ~ Y o A Yo A a a
AT NN 14 fnﬁﬁ\uﬂﬁ131’?I‘]Jﬁ@]uelli’)\iﬂ\ifla1ﬂ'](PenaeuS monodon) Vlhlﬂiﬂf‘JTﬂTﬁVlLﬁi?J!UﬂT@u

[ ' o A Yo A a = [ 1 1Y 1 a
TTAUAN ﬂu‘ﬂulﬂ'i”]_Ii’]”lﬂ"liVlLﬁillL‘UVﬂi’)uigﬂllG]N"] U (ARAY + SD)

a J [
RERINGLE szauumouluenis P-value
0% 1% 2%
(lunden) GGE)

ﬂmmel’fwffum'ﬂaum 0.001 liO.OOOlb 0.0013i0.0001ab 0.0016+0.0002°  0.0202
(mg RNA/mg tissue)
AnuTuTlsau 0.0092+0.0019  0.00724+0.0019  0.0089+0.0035  0.6624

(mg protein/mg tissue)

M358 0.123+0.023 0.166+0.049 0.157+0.039  0.5306
4 =\
o153 / 1al5au
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[ Y ] v ]
a13199 15 szaumsazauea IWataluilomodenaid (Penaeus monodon) 1 185001M157

ETUUNIOUTLAVANE N (ARDY + SD)

W3 sEAaUNMOU U015 P-value
0% 1% 2%
(lunden) (GGE)

Woavhanaalaauluiione 1.855+0.088°  2.675+0.392°  2.417+0202°  0.021

(mg / g tissue)
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m@u%u@”lumaaum 1 1osiaua ﬁ]%cl‘lﬂﬂaﬂuﬂﬁl"ll1ﬂufﬂ1’i’1‘iuﬂﬁlﬂ'ﬂ“ljﬂ‘1flhlﬂLﬁiﬁJL‘U‘VITE)L!

o w

1 = A ~ Y a 9 ~ ~ dy 9y
YNUUHYTIAY (p <0.05) TﬂElllﬂuﬂﬁilﬂlf)ﬂi%il%L’JﬁWﬂﬁlf’U1ﬂu®1ﬁ15uﬂﬂﬂﬁﬂiuﬂgﬂ‘mﬁmﬂi)ﬂ
~ a = a A Jd I < q 9 Y a dgl ~ dy 9
IS NET UMD UFUAAROL 2 o5 iFua °1°mmmimﬂuam1iu1ﬂﬂ1u1u6§ﬂmam¢1w
~ a = a [} A s I 4 9 Y a A ~
aTﬁ15mﬁamumau%u@"lmsaaau 1 tlosiFua uaﬂ%nammm1ﬂummﬁmmf|zm“lmgﬂﬂ

TuaSuumdu Faliaundedeil 2.77+1.29 UM 3.57+1.86 U 11ALS5.69+2.45 U NEIAY

=

1 a ~ Y Aa 9 as.l‘ 1 [} 1 Aan J 9 o
muﬂﬁmmmmmQanum'lﬂuuwmw"lmmﬂmqmmaﬁ (p>0.05) ITUININNAINIYA
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v 9 o =

dy 9 a = dy 9 A 1 a = A A
Lamﬂaﬂmmﬁmimumeuﬂ‘umﬂmmmmamm&mmﬁm"lmﬁimumeu TaeidSun

a a
v Y

da 4 v o A4y A9 A ~ A4y =
’t']”lﬂ”l’iﬂﬂULﬂaﬂﬂlﬂﬂf]Qf}a1ﬂ1%ﬂﬂLa‘ENﬂ’JEJ’e)WHiGD'WV]llmﬁﬁJL‘UVH?Ju YANIAGIAIYDIHITN

Q Q

= a

- oA /2 JRig A A a A A
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Y
= o

lo51FUA G911 0.26+0.058 NTU/G/AD 0.266+0.088 NTU/G/HD 1AL 0.271+0.063 NSU/A/D

ANAINL
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= 9 a Y 13 AN Yo A
ATNN 16 L'Ja’]ﬂ’]ﬁL‘U'lﬁ']’l’]']ﬁ']illﬁgﬂiﬂ']m‘llﬂﬂf!\?f!ﬁ']ﬂ”l (Penaeus monodon)‘ﬂllﬂﬁﬂmﬁﬁﬂ

ETUUNIOUTLAVANE N (A1RDY + SD)

Wdmes seAUMoulue Mg P-value
0% 1% 2%
(lunden) (GGE)
FLOTNAUTINUDINIT  5.69+2.45  3.57+186  277+1.29° 0.002
(minute)
USimaenmsiing 0.260+0.058  0.266+0.088  0.271 +0.063 0.946
(g/ind./meal)

= Y a A Y Y o
3. ﬂTiﬁﬂH"ligﬂ‘]Julﬂ@]uslulﬂﬁﬂﬂf]ﬂ HAZINVINITADNAITTUUDINNNATA]

[ a Y o Y o
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9 4 [ a { =) a [] 3 4
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FADIMINLATULUNIBUTUAAGD Y 2 L”]J@ilﬁ]ﬂ!@] ‘VIN“]J??JTEI!L‘U‘I/HE]H 1 L‘]J’EJi!ﬁ]ﬂ!G] UNTNAAIATN

) Y 1 1 1 (%] an 1 Y o {
wnnaasslugnszan nud lilinnuuanasiuneana (p > 0.05) sznaNNanaIdIgadn

[

Sy a = Y ° A4 v AW 1 a A A =
laﬂ\‘]ﬂjﬂa'lﬁ'ﬁlﬁiulﬂﬂ’]@uﬂ‘UfNfla']ﬂ'I(’]éﬂﬂlaﬂ\‘]ﬂflUf]']ﬁ'lﬁﬂhlillﬁiulﬂﬂ'lﬂu Iﬂﬂuﬂuﬂﬂﬂ"lj@\i

v Y '
Yy =

[ a A Y o A A 1 a = d' dy 9 d‘
szav lnaulunldendinmidgaidesdieomsga liaSuundu yanidosdroeisi
a =3 a [] A J @ 4 d' dy 9 d' a =S a A d'
suumoustialumaey 1 nlesidud tay yalidosdrgesiasuumdurianaouhn 2

3 4 1 W 1 ] g’ @ 1Y [ :} Y]
loFIFUA 19171 0.0654+0.005 ASU/NTUINMITALITT 0.0628+0.013 NFU/ATIAIMITNTS LAz
Y v
0.0647+0.006 NSU/NTIAIMITNUTI MUAFY AIUANRAYIZHIAVDINITINTADNATIVUD
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Aenadigaiinesdlgeisga s uunou gaiinesdiee s s uumd usiialaj
A L 4 A dy Y A ) = a A L S 1w

AaDY 1 1)oIHuUd tazyNasInIEe1IMINETUIDMBUFHANADY 2 SIFud 11N

17.543.24 71 16.243.39 2 11ag 15.343.53 U 7INa19 1
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a13199 17 szan lndulunldon uazszeznaimsasnniuvesdanaid (Penaeus monodon)

A X A a S Y] 1 [ 1 A
“I/I"lﬂﬁ‘ﬂﬁﬂﬁﬁ‘ﬂLff’iiJL‘]J“Vﬂ?Juizﬂ‘UﬁN“] NU(AURAY + SD)

maiaes sEAaUNMOU U015 P-value
0% 1% 2%
(lunden) (GGE)
"l,ﬂﬁu (g/ g dry weight) 0.0654 + 0.005 0.0628 +0.013 0.0647 + 0.006 0.939

N1599nA3I1U (day) 17.50 +3.24 16.20 +3.39 15.30+3.53 0.359
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Q‘ d? [ d‘ tﬂ' = (% A A d' a a d‘ 1 [}
muanludainanad weMeunu@ouULsn taz@ounaIy Mansydau Tlamasas iuaaal
o tﬂy A d?’ o o % = s A d? & Y I K
daswantlomiuvy szaulnalanuludvanas seaulasndwe lsamuau Fanaaaliiiuna
dy PR a a ng dyd Aa A A A d?
annzms@eanianuEalng faitlusauanliunaveaen TudisNmu gy msg
1 [ 1 o & { 4 1 o w I~ 1
Tusranamdanansutudeat/asuanlfasosldemanisidausahasauilunainii 2
o s A A ] A a9 0 ' & Y o A H
Flat ileannnsoe loimeaaudsdeaildgon salinaldsedueongaulinianaiain
o a ~ = A d? I~ ! dy v =
szaulnd (@luansawuani 1) sazuey Tty 0.286 un./a. Tuue@enInIsl
' a 1 y o
wouTudle i 0.1 un./a. (Boyd, 1982) ms1zwavewen Tuiislutemesdenaiiilu

o A
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a v 1 o 4 1 = 9 dy
MIANTIEHOATIEIUMIFUATIEH RNA o Tdsaulunauiie

(Sunde et al.,2001)
ailnsal

1. sonicator
2. centrifuge

3. microcentrifuge tube
=
a13iny

1. TRIzol reagent

2. chloroform

3. isopropanol

4. ethanol

5. sodium acetate ( NaAc) 0.1 M ‘ﬁ pH5

6. sodium dodecyl sulfate (SDS) 1%

an
A5N13

50-100 mg frozen white muscle sample (-80° C) (....mg)
in microcentrifuge tube (1.5 ml vol)
l immediately add 1 ml TRIzol reagent

homogenize using sonicator (1)

incubate at room temp/ 10 min
l add 0.2 ml chloroform
mix to extract and separate RNA and protein

'

centrifuge 5000xg, 10 min

{

(2)
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3
upper aqueous phase (RNA) lower organic phase (Protein) )
(~60% of total vol) (~40% of total vol)
transfer 200 AL to microcentrifuge tube transfer 50 L to microcentrifuge tube

l‘* add 1.0 ml isopropanol to precipitate RNA/protein 41
" centrifuge 9000 xg, 10 min at 4 ° C 44

pellet pellet

lq; wash with 1.0 ml 90% ethanol at room temp 4{
l‘ileave standing 10-20 min tl

centrifuge 9000xg, 10 min at 4 ° C {
pellet
2™ ethanol wash ;l
leave standing 10-20 min =|
v l
l centrifuge 9000 xg/10 min at 4 ° C :|
l

cleaned RNA pellet cleaned protein pellet

carefully remove any remaining solution

«— carefully dry precipitate on hot plate at 55 °C /20 min >

dried cleaned RNA pellet dried cleaned protein pellet
l +1.0 ml 0.1 M NaAc pH 5 l+l.0ml 1% SDS



heating 55° C~10 min to dissolve RNA pellet heating 55° C~100 min to dissolve
protein pellet (mix every 20 min)

l

dil 1:10 with 0.1 M NaAc pH 5 dil 1:3 with 1% SDS

measure A, to determine [RNA] measure A, to determine [protein]

260 280

N15AILIN

1. Calculate [RNA] using E,, = 40 lg RNA ml
2. Calculate [protein] using E,,, = 2.1 mg protein ml b
3. Calculate the protein synthesis capacity of the white muscle as the ratio of

RNA /protein Mg mg
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TRIzol reagent

Ice

(2)

'lAmse1n RNA

Y
FUNAUVDI DNA + Protein

) a 4 .
1111351211 Protein

(3)

A o J = Y i’
DINAUINNT 1 meﬂ15aﬂﬂam@umuaﬂﬂmumﬂﬂamma
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msaaeimlsunaeavhanaladu
QSJ’ ti' % U
Tuaaun 1 myeana lvdu (Bligh and Dryer, 1959)
ailnsal

1. homogenizer
2. filter paper no. 1
3. grass wear : pear flask, tube , beaker

4. rotary evaporation
=
a15iny

1. chloroform

2. methanol

3. KCI10.88%

4. sodium sulfate anhydrous
5. ﬁymé"u

6. malulasu

an
A5N13

WIMNUNAI9819 1 @94 + 8A518IU chloroform : methanol : 11 (1:2:0.8)
(ﬁ”lﬁﬁﬂﬁ’mfhﬂ 50 g + chloroform 50 ml : methanol 100 ml : 114 ml)

'

homogenize 13500 39V/U17 IUALIDIANTD 2 UIN (1)

'

1@ chloroform 10 ml , homogenize 30 N

'

Y
12 111 10 ml, homogenize 30 TRLT

'



ﬂi@ﬂﬁ?ﬂﬂﬁ%ﬂWHﬂﬁﬂ\im@{ 1

(RAANNTLAYNTOIAY chloroform)

.

haunnsedlalalunsleuen

183 0.88% KCI oas1au 1 1u 4 voelsumasdrunngesla

'

Y
Tudu chloroform Fua1909

'

a <
1A sodium sulfate anhydrous tantiosl¥asazanela

1 9y ~ 3’ Y 1
Taluwraunazil pear Nns1hvIRILOY

'

5244® chloroform 728 rotary evaporation

'

v Y Y '
Fuimiinuazrmihmiinves lviunadala

'

<3 (% <3
wusnu lasiames lulasou uazhuld 20 °c
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(2)

(3)

(4)

(5)

(6)



lipid

(2)

!

AMWHUINT 2 taaamsana luiu

Non lipid

sodium sulfate

anhydrous

(4)

(6)
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Tuaaun 2 msuen g polar lipid t48¢ non-polar lipid (Watanabe, nd.)

a1lnal

1. syringe : 20 ml

2. sep-pack silica cartridge
3. grass wear : pear flask
APV

1. chloroform

2.  methanol

3. chloroform : methanol mixture : 49:1 (V/V)

an
A5N13

dissolve 30-100 mg of crude lipid in 0.5-1 ml chloroform

'

inject the sample at the top of the cartridge

connect the syringe containing 20 ml of chloroform to the top of the cartridge

and push the chloroform through the cartridge (flow rate 25 ml/min.)

.

non polar lipid fraction is collected

.

then a chloroform : methanol mixture is use to elute the remaining

monoglycerides in the cartridge

monoglycerides are also adied to the non-polar lipid fraction

81



30 ml of methanol are use to elute the polar lipids

'

polar lipid fraction is collected

'

non-polar lipid and polar lipid are evaporated

sep-pack

Polar lipid

Non Polar lipid

d' U a A =
MWHUINN 3 mmﬂﬂ"lmuu%uwmuaz”lmm
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&3

TUADUN 3 MILEN phophatidylcholine 911 polar lipid 1ae75 thin layer

chromatography (Schineck, Fried and Sherma, 2003 and Kornena et al, 2003)
atlnsal

1. TLC plate (Kieselgel G60) 20x10 cm 0.25 prekote
2. developing tank

3. microcaps 1-5 pl/ Auto spotting

4. drying oven : set 110, 140 °c

5. sprayer

6. micropipette

7. grass wear : tube
aandl

1. chloroform
2. developing solvent
- chloroform : methanol : water (65:25:4)
- chloroform : methanol : acetic acid (65:25:8)
3. 10% cupric sulfate solution (dissolving 100 g CuSO, and 100 ml phosphoric acid
in water and makingup to 1 L)

4. phosphatidylcholine standard (dissolve in chloroform 0.5, 5, 10, 15, 20,25 mg/ml )

an
A5N13

Dry TLC-plate for 1 hr. in drying oven (110 °C)

|

Dissolved polar lipid in chloroform rate 30 -100 mg/ml chloroform (1)

|

Spot polar lipid and standard phosphatidylcholine on TLC-plate form bottom 1.5 cm.



|

Put TLC plate in developing solvent tank
1" developing solvent : chloroform : methanol : water (65:25:4)

|

Dry the TLC plate at room temperature

|

Develop the plate with second solvent

2 developing solvent : chloroform : methanol : acetic acid (65:25:8)

|

Dry the TLC plate at room temperature

|

Spray the TLC plate with 10% cupric sulfate solution

|

Dry in drying oven 140 °c

(2)

Standard Sample

(3)

Y
[

d' an =S LY a =
MWHUINNT 4 LLEWNﬂ"l'iLLfJﬂ“V\If)ﬁi"l1ﬂﬂa1ﬂﬁuﬂﬂﬂ%'}ﬂ1ﬂmu‘b’uﬂﬂ‘ﬂ’l
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(2)

(3)



09/’ { a '3 a
Tupaun 4 mMsansignmUsum phosphatidylcholine
pinsal
A .
1. 1993 Densitometer

an
A5N13

phosphatidylcholine 1118nAMIT TLC

|

scan TGEGN densitometer

(mmﬂnﬂﬁu 370 nm, absorption, Hg lamp,)

|

[ Y
i Idusuasi)suna phosphatidylcholine Ap@a08191IIMINAY
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Y ¥
Msaa1en lnalanuluilede

(Dubois et al.,1965)
ainsal

1. homogenizer
2. centrifuge

3. micropipette
4. hot air oven

5. spectophotometer
=
a1s5iny

1. trichloroacetic acid (TCA)
2. ethanol

3. distilled water

4. sulfuric acid

5. phenol

an
A5N13

Tissue (hepatopancreas)
l +TCA 5%

Homogenize for 2 min.at 6000 rpm

|

Centrifuge for 5 min. at 3000 rpm (do twice)

|

200-1000 microliter of supernatant

+1ml TCA
+5ml 95 % ethanol
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(1)

(2)

(3)

(4)
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incubate at 37-40 °C for 3 h. (4)
centrifuge for 15 min. at 3000 rpm (5)

lcarefully remove any remaining solution
addition 0.5 ml of boiling water and then 5 ml of conc. Sulfuric acid (6)

and 5 % phenol were added
read at 490 nm.

NITAILIN

v
o 1A

Wanen ldnnnsesan)nln 11 Taiines (spectrophotometer) Munu luarumsn'la

1AM I standart curve tWolszuaalnalanuludiogs

gr%f3'!:?'?}'1-’51*51:'#?‘:1}
. Sias |
I

d' a e
MNAUINN 5 u,ammﬁmmwzﬁ"lﬂaiﬂmuiu@m



a1lnsal

1. beaker
2. hot plate
3. thermometer

4. hot air oven
=
a1y

1. sodiumhydroxcide

2. hydrochloric acid

an
A5N13

msmlsnalaaululdonds

aaldendeldazein
FuA18 0.5% NaOH 1udasiaiu 1:2 (wiv)
190 — 95 °C 11U 30 WIN

|

Adrmiliazen
Yy 9 @ 1
A1A18 3% NaOH ludasiaiu 1:1 (wiv)
190 — 95 °C 11U 30 W

|

Y Y Y
Suiiesn ME10AAT

|

Y

Adrsihaunuaag
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uglu 1.25 NHCI ludasidau 2 : 3 Ngamgiidesuiu 1 421ug

R

Aedrminaunuania

|

Yy ¥ A N M
oulHunangumgil 60°C w1 3 ¥ Tug
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msmlsuna lasnamelsaludon

(GPO-PAP method)
ainsal

1. eppendrof

2. micropipette
=
a1siny

1. test kit (triglyceride reagent)

25013
10 pl of blood sample + 1 ml reagent
|
incubate 10 min. at 20-25 °C or 5 min. at 37 °C
|
read at 500 nm.
MIAIUIA

Cc=200x AA sample (mg/dl) or C =200 x AA sample (mmol/l)

AA STD AA STD

v
A

@ 1 Yy 9 = 1< A ' A
HU8LYiA Gl’J?JEJN‘VI?JﬂTJ”IEJL"IJlIﬂJH‘lJi’Nllﬁiﬂmc]ii’)]liﬂclu!,ai’)ﬂq\iﬂfﬂ 1000 mg/dl ¥i50

Y
11.4 mmol/l 19131999 19@72810 1080 0.9% ludasiaiu 1: 4 (v/v) 4d139
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doudi 1 oudi 2 Heudi 3
My N flani2 flania  dlaniz  dlanis  dlaniz  dlanis
NH, mg NH,-N/I 0.066 0.120 0.085 0.286 0.069 0.059
NOz- mg NO>2-N/1 0.312 0.657 0.658 0.785 0.634 0.645
NO, mg NO ,-N/I 0.270 0.159 0.123 0.031 0.133 0.199
DO mg/1 3.9 4 3.9 3.2 3.8 3.8
pH 7.03 7.29 7.22 6.8 7.31 7.28
Alk mg/l as CaCO, 140 146 139 112 138 140
Sal ppt 20 20 20 20 20 20
Ortho PO_4 mg/1 0.137 0.135 0.128 0.152 0.137 0.139
Total PO-4 mg/1 0.141 0.149 0.135 0.167 0.139 0.0154
BOD mg/l 7.85 12.53 10.06 17.86 10.25 10.28
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