SasauuNE MR 8K

' (A) Hydroptilidae

(B) Calamoceratidae:
Anisocentropus

- (C) Calamoceratidae:

I Ganonema

(D) Glossosomatidae

. (E) Helicopsychidae

,; (F) Leptoceridae

(G) Lepidostomatidae

| (H) Odontoceridae

' (I) Molannidae
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Proving Banach Contraction Principle by Using

Cantor’s Intersection Theorem
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Determinant of Numbers in the Calendar

auasay  uuNyol

izu1Jﬂﬁﬁuﬁm“l%’agﬂuurﬁ'uﬁ’{%'aﬂi1 szuuffvinsneien (Gregorian calendar) autiuilgiiu
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UNIAY 2552

1 2 3 - 5 6 12 13 14 14 15 16

A=|8 9. 10, B=|11 12 13|, €=|19 . .20 2}, B=|21 22, 23

3 16 VI 18 19 20 26 27 28 28 29 30
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TIRVNTOHIAIMHUAVOIUNSNF A, B, C uaz D laaail

detA=|8 9 10

15 16 17

= [(DO)17)+2)(10)(15) + 3)B)(16)] - [(15)(9)(3) + (16)(10)(1) + (17)(8)(2)]
= (153 + 300+ 384) - (405 + 160 + 272)

= 837-837
=0
"IEME
detB=|[11 12 13
18 19 20
= [(#)(12)(20) + (5)(13)(18) + (6)(11)(19)] - [(18)(12)(6) + (19)(13)(4) + (20)(11)(5)]
= (960 +1,170 +1,254) - (1,296 + 988 +1,100)
= 3,384-3,384
=0
12 13 14
detC=(19 20 21
26 27 28
= [(12)(20)(28) + (13)(21)(26) + (14)(19)(27)] - [(26)(20)(14) + (27)(21)(12) + (28)(19)(13)]
= (6,720 +7,098 + 7,182) - (7,280 + 6,804 + 6,916)
= 21,000-21,000
=0
14 15 16
detD =21 22 23
28 29 30

= [(14)(22)(30) +(15)(23)(28) + (16)(21)(29)] - [(28)(22)(16) + (29)(23)(14) + (30)(21)(15)]
= (9,240 +9,660 +9,744) - (9,856 + 9,338 + 9, 450)

= 28,644 - 28,644

=0
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8y ay :!-c3 a4 +.2‘:3 a8y +(1;'])°3 Ay 3y ;‘:3 ay +2c, 2y +(r-1-1)c3
N E A s S DS L R
34 a5 ‘133 An a,!l L3P 313 Ay
arl a.rl a:rl 2 arl aj‘l EI'rl a‘l'l e a:‘l

=1 &, “;1 3;1 a;, 0 c, 2(;2 (n -'1)c2
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Us:lamiuwazn1481as1:yi Conjugated Linoleic Acids (CLA)
Benefits and Synthesis of Conjugated Linoleic Acids (CLA)

Qo ¢ o A 1
WHITUNT ANARUIU

UNin

Conjugated Linoleic Acid %3® CLA i
Guldsuanuiley

UszmeInodszanall wa2s543 Tasiinisuiudn
saatun CLA Tugiumlgaxiia Soft gel Mnngw

e lyiy ¥ leiuni-6

Uszmaglatuazinayesnisvesmstasimieegiiyg
Sumuhulszmanuade cLA galusanlusioms
Tnavimd NuifuemnaaSuguawiamnsoanysuw
-.;."] o usla.l e L 3t cw[ 1
walviui linsgsudadiudnusTan s Tawan
Faunumsetnaeiiissdiatmionansugl CLA
o o = o =
vizauanuduialumsaiuge  mldduiian
3u39nA191 CLA Hazll CLA 14miengauns viae
=1 A L - el
uhunmssuiaz unee ddeun dinaadas
Li'lﬂ‘i“’ﬂ@ﬁlﬁ?n CcLA wailagiuhitinviie
wlszmalnends  uSdndraanianinldve gHin
Jﬂ1ﬁdﬁd@0ﬂ1ﬂﬂﬂ‘iumﬁ’ﬂﬂﬁmiLiﬂﬁl wdaniuil
"szuamsuiinn CLA asaudnosiioinniionns
TTugumwyiadugouuziudun ninasanan
a 3 a - 9 o ol [} - E
waIMI93e CLA anseldnszFudadiunsels

aawiin IaeTanse lududamindsednafnyiny
nammSudus Inamelszing

u

il Iy S
S10ENABIUBDY

Tagiamizlulszimaansgowsnazeaainside
P ca TulsgTemimaduduiididynimn
wu madumsdnned msdueyyadasy mateadu
MIQAGUYBINADAIDA MINTTAUYIANAY aan1Ie
Wy wazgdwmsonay mlA cLa Tudnvae
oy lasunnuienludilseme Tasfims
Tmiw CLA wnnd1¥estie 19y Tonalin, Slim,
Ultimate nutrition, Nature made, Max, Super fat,

Lipidex, Iron tek, Now food 1182 Omega burn

Ins9a313993 CLA

cLA Hunsalvuiniu'le Tsuesves
n3alvifuyiialaluasn Uasvey 18 vy

as "

UBLA 2 AWHUY nﬂgiuaﬂnmwﬂnu (conjugate)

oilWuszReY 1 WussAunaiaiusy ﬂmam
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@it 1) iieann cLa Wumsnlasugilanlaly
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imandathiuszgiidmmia o uag 12 Tugilues ciscis
¢ & oA -
ToTawes iegnnszdudisioulainiamanil
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o [} o ] d! - 3 o ] .
awndalamumuanis fe duludums cis 9
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Aozn/domilu trans 11 @iy CLA #iwuinn 2 31
Ad0 translOcisl2 1Ay cis9,ranll HAGIGANTZAY
L] c; o ] ot I n‘.‘..l ny)
aedimsuavusumisveaiuseg liseon ianede
nazynvealnseadianez 18e Taefves cLA iy

CH
Cis9,trans1 1-CLA

COOH

51 1 Tasaad1auoq cis9,ransl1 Lag

unaaSeiiswauides cLA fifaud
40 piiliudy AnuduuaiiGelunszmnzvesdad
zﬁﬂ’ngﬂﬂ 1% Butyrivibrio fibrisolvens, Ru¥iminococcus
albus 11@¥ Eubacterium sp. ansonfaounsalui
TaTunsnidlu CLA i ldilouazvesdndinodes
U5 cLA liwn imealFum 2.9-11.3 Saaniw/
nsulady Tundaduaiuy (Decker, 1995) Hazun
fiqalundnsusilszamuoudedon 156 Tadniu/
sl (Sofi et al, 2009) waAAmaTMY e
seilSui cLA Wesuin daundasusniie
Seauiniess ieuns wagiioungilSunes CLA
2.65-9.21 ﬁaﬁn%’n/n%’n"lmﬁu"l.mfa @50H 1)

a9 1 15ua cLA luommssianieg

cis,trans ‘r’ﬁﬂ tran,cis ‘llﬂ»‘iﬁ]l,mﬂﬂ 7.9 810 11,13

ltas 12, 14 (Rainer and Heiss, 2000) 19613 137am

d : :
loTmuosnitlsz TominogqunInae cis9,tranll uag

2 as :‘, 3 = =2 ] A t-l”
trans10,cis12 Auiudu3 Inadanaslianuiluisei

M
COOH

trans10,cis12-octadecadienoic acid (C18:2)

donFoudsusuhiufisdmivus Inasesiui
uny'hif cLA o yaiduduiild cLa i
aulvegnravhaluilagiuisuanmansau
V93 Pariza Uag Hargraves (1985) Fafluiinide
Tuun1Ine1ds Wisconsin Usgmaransgamin
fsmun CcLA 9Indiosidn uazswaud CLA
gunsafudemsiiadiosenlunyiinizdulas
7,12- Dimethylbenz(a)anthracene (DMBA)”I(«’I’ D
flagiudandviifeideatu cLA Taidn 5,000 (309

Y

Tuansgowim Wuunasvesdoya CLA 595
d’l A dl.d = o 4 ar .
Fosoaunanuinauitenody cLa Tnniga

website

Trans10.cis12-CLA

YDIUNIINYI1AY  Wisconsin

ﬂ

.

CH3

¥ 133 (mg/g fat) 91994
'Lfmmmznﬁmﬁmqﬁ’mn'lﬂun’h 2.90-11.30 Decker (1995)
ﬁvmmmz 4.2-5.4 Talpur et al. (2009)
Jmmmz 7.10-8.30 Talpur et al. (2009)
moudanmiuming 15.6 Sofi et al. (2009)
ToiRda luifud 0.60-1.70 Lin et al. (1995) |
lusiuna 2.92-9.21 Fuente et al. (2009)
Tt 2.65-5.76 Alfaia et al. (2009)
lusdunne 3.78 Judrez et al. (2009)
Vs 0.60-0.90 Decker (1995)
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iszlaviives CLA

AusTanezisn cLA luguandanly
rszFudadivandSuniawia lvfunaziinis 148y
-:.ﬂ?1’mﬁﬁmmm?wné’maﬁauuﬁau 10 uds
swiaiiswannsld CLA $ausuednuusia
’umflﬂ'Jmi'f"lﬁ’nus’mﬂiﬂwﬁﬁﬁﬁmﬂm CLA
niuItemeunsegdenies de auamsilums
Sveandatu asduuzse msaauaaludy
2AANZINHIY Matleaiumsgaduveivasaiien

nsrAuUQifuIY tazdumssnay

msilesnumsiiaeen@ady (Anti-oxidation)
mssznouiiiAnnnl§isereendiadu

Y :Eﬁﬂﬁ11ﬁ!ﬁﬂﬂ’J‘lméi’)mm“’!ﬁﬂﬂmﬁim‘]ﬁﬁﬁ
%91 CLA sﬂmumﬂﬂﬂunﬁﬂ"lwmmﬂ"laTumﬂﬂ
= laTumdnuiawames wud CLA aunsasy
“uoyyadasz DPPH 1Rluswsiinialuiuria
Twadn wazlalwadnuiaeames lu'lduaas
*uUAAINEN (Fagali and Catald, 2008) #1UNISANEA
51BN UMIIAADONFIATUTSALIFAA NI 16U
LA awnsogniimsadiangm InTeu (glutathione)
swad M Tusuarad (fibroblast) Y9INYBE (Arab
=« 1., 2006) ¥ Wi Tmsen laifivimhide sty
T3INADBNYIAYY (antioxidant enzyme) Ao Superoxide
“smutase, Catalase 1182 Glutathione peroxidase (O Shea
3l 1998) AANTIAAIDONVYDY mRNA vou0u o)
-vclo-oxygenase-2 Wa¥ Nitric oxide synthase
suiludiinszdunisifaeon®adi (Yu and Vanden,
~%2) Nakamura and Omaye (2009) 1dnaaoims
Sumuinesndiaduluaaduyud Taelfisadivoy
“ianalaen WU CLA szau 10 uinsTua/@ns
BT 'iﬁﬂﬂixﬁuﬁ’ﬁu (receptor) ¥UA Peroxisome
sroliferators-activated receptor Hazims¥ming
Souveaeu lmiimmihidesfumsiiaoendiady

¥4 Copper/zine superoxide dismutase 118 Catalase mRNA

ms:ﬁﬂaaﬂ%m%’umqﬂszmﬂmmsanswﬁ’u
m'summsaa'maﬂ1Jﬂwwi’flumnmmmmmammw
w139 MIdudimaifinesndiaduves CLA
Tuilumsiuiaszezusnvenszuaumsdandn

(O'Shea et al., 1998)

mstlesifumsifariiosenuazuzisa (Anti-
tumorgenesis/Anti-carcinogenesis)

iiosenuionzduihidnuasvesnsutuad
fifaUng wadinalud laumsarimihimionsy
wadauuazuyiaiusuaswdos ey Hswau
Womnnneiswadwmumues cLA ludnyae
Wumsduuse Tanindssldasiniivaroriia
Tumssmi ifawaduzisludainaaos 19w
M3 19 Benzo(a)pyrene, 7,12-Dimethylbenz(a)anthracene
Ila® 2-amino-3-methyl imidazo[4,5-f] quinoline
ud lddaildsy cra lwlSuadesas 0.05-0.5
vonhminemsilddaiiny  Tunisnaaseld
300U CLA aunsadiumsifaidiosenludiun
Yo nsziwizens m1ddn (Ha et al, 1990; Ip
et al., 1991) nazuziSan 1 (Liew et al., 1995)

aunguilaveamsuduvadnialnane
Imsnaaseenveuau lax Cyclooxygenase-2
€ox-2) wn Ml lnszdumsadia Prostaglandin
E2 (PGE) c?uﬁuwum“luﬂnnsmfumiﬁ'mm
YPUFARITIDION CLA vximademsdudaeylu
cox-2 mlimsduniizv PGE_ aamd Taoiims
ﬂﬂam‘luﬁu Al cLa 'lummssﬂnm 0.1 uaz 0.25
youimiinenns wudhle Tawedues CLA Wawila
cis9,tranll UAE transl0,cisl2 FAINITOAAVUIA
vouvadifioond ‘Iﬁﬂuaﬂymwxﬂu Dose dependent
fo ielimsl¥ cLA wndu mmﬂmmzuﬂmﬂ
fazanasldinniu uagdndomunilesie cLA
mmim‘}'ugamm?fwmwaﬁum%‘ﬂﬁﬂmsﬁuga
@I7U¥UA Fetal liver kinase -1 receptor :‘Bx‘iﬁ
unvmaenisaruduidenlidvugaduzita
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A w W ss.y o = o 1 g T |
Luﬂﬂliuuaﬂﬂ']‘.iYINTuﬂ’i]g‘YIﬂ#hﬂJﬂTiﬁiNkﬁumﬁﬂ
3 = ' d = -
wsamsﬁg’mﬁmaaﬂaﬂaq IFAANSITINITHYANITIITTY

(Sikorski et al., 2008)

M3aaNIa vy (Body fat reduction)

m3aauIa luiuues CLA ImsAniiuun
wszwiadendniilflums Tasanlsz lomives
CLA Azain et al. (2000) ldnmasald CLA
TuemsmylSnadesay 05 Wuna 5 dlanv
wuh cLA awnsaamimiinvesmtiifemynnya
Ay 0.68 nfu (flu 051 nfu uazignin
flumsz cLA aunsnarunaveasad lviiulianag
110 68 Tulnsmwas Tuganuquilu 61 lulaswas
Tunylasy cLA Tasdovas 809 vewswadluiu
Huuie 40-69 luTasmwas msfnuIwaves CLA
aamsaaua lufuluaudiiianudaudiiued
UI90UBI Berven et al. (2000) 1 Inajsurlsenu
CLA 3-3.4 n3w/3u uu 6 ey wun CLA Ml
Tuvaziiauive
484 Blankson et al. (2000) TifjilaeTsngmsulsemu
cLA 3w 6.8 ndu/Au dunannu 7-13 dlat
WU CLA emnsnaauia lusiulungudilae odels
Anudmsuaisomaduni ludn inaaesdaiinned

Iuagoivinuazyaa vy

msmeidubuiag Tlsfuiifeades wuh cLa
ANTINTTAUMINAAIDONYSY PPARY Failu
ﬁ'a%’uﬁmuflumsuﬁmaaﬂﬂmﬁuﬁxﬁ‘m%’mﬁ'u
:.mmuaﬁ%wmﬁmmnqiﬂmmxhﬁu MAMIANN
YD Zhou LATAME (2008) WU msmuTua
Y03 PPARY inalfil5unm Leptin anas vilviing
Tumsaauaalusiu flosnn Leptin vwgnuamnon
1wad Ul UNUIMABMIAIUANANAAVBINAIITU
f13um Leptin lwideags msazanludy
siniugs Favznuidihelsadnsiivinu
Leptin g4 UARANITNAADIAAIIINS 1451 CLA i ld
wyiilSina Leptin Twdoamnimyi 145y cLa

PPARY faiinade TilsAuduitumnmdents
AUANTINUBUYAY (Insulin) 13U Fatty acid binding

protein (aPz), Fatty acid transporter protein (FATP),
Acyl-CoA synthetase (ACS) 1A¥ Adiponectin Tat Zhou
HazAMY (2008) 5189141 CLA ﬁwaﬂsxé’u PPARI
il TsAudananiUSinagei finadonsyfuzs
Insulin resistance gdﬁﬂﬂnzm’lﬁ’,}‘lu‘ﬁﬁﬂﬁ 2

msilesiumsgaduvesriaoniden (Anti-
atherosclerosis)

Atherosclerosis A9AN1IZN1TAAUVDY
wasAdpAFIAINAd LN ININABIAAIADI 0]
¥1a LDL (Low density lipoprotein) 15189113987
Fainldsy cLa w2 dlani TUSuw
lasnaiweslsd  USuimneadinesoananua
HAZADIANADTOA ¥ilA LDL afad uagnisanad
Faouduie 185y cLA w6 dlani Tao cLA
Lifinadensiainesea wila HDL Fuilu nemaesoa
iin na lnnmsAIuRuszAUABIANIABIOA ¥iiA LDL 1iaz
HDL-cholesterol lunszumanaiimlfaiuise
aanguusaveslsnlwduidoauas aortic arch
Tunsyae 1d3osaz 20 wazlwdwdeausnuniieen
yoanszao 18%osar 8 wazwuinierinanududu
99 CLA “lﬁqﬁjvu AnuguuIIvee lsnvzanma
(Kritcevsky et al., 2002) wennnii CLA favavan
NIINADDNTFIATUVDINDIAAIADIOA ¥HA LDL
Fudufinswiudin Oxidized LDL sxmliifa
msazauved lufunazindaiden (plague) Twiduidon
fluamg lidudeaiiansgadu (Belury, 2002)

t; = Y o My .~ u
MINUHUANNY (Enhancing immune function)

- T b1 = 9w
CLA UWHAABNITNITAUTEUUYUANNY
TagwromuilIinaus o uaueAVNTHA 1¥U IgA
4 s Al ok
o IgG iy immunoglobulin Amrhnineaty
NUANAUYDITNNY A WT08A2AY  Leukotrienes.

lﬂll A = L} L - ot
HaziNy  Cytokines Felimadomsnogifuiuuag
aAM3nAQuuA (Fernie, 2003)
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MIMUMISNAY (Anti-inflammatory effect)
misnauiunalnueesamenasyaues
. 3/ A:{ al A‘ = L] 1
seFmnszduiniiudunsie  Falanusuiludens
= 3 o & : o o -
dadamiuduanietunanisenauiivindulal

= =1 o ot ¢
s=anaie CLA mumsona Taonszdqumsdunsies

feacuve oxygen species (POS) 1ta¥ Cytoplasmic
é ﬁll at e et
shopholipase A2 activity #unedtesnuilfnie
TANDINFIIUVYDINIA lTUFA 9xTIR TUAN
srzchidonic acid) MIdAanszYIUMSAAIY
. 4 o 0 g as
weeyaduulasnvvesnyud Tedawadumssnay
2008)
rm'ﬁﬂyﬂunqyﬂﬂumﬂﬁﬂumq 30-65 "TJ

stachoska et al.,
250 456 1) MAeuazuge 11U 10 ALH

fanseaiuiudiidosdemniiulsafifeady

Ay FudsEmusuanInuNZ e Pecorino
FLocLa sysunadSine 156 Naansw/nsu et
SLamiar 200 AU WM 10 dled mmfuﬁ?qqhq
szozwiluioUfuanny Wihumiouteumsmanes
S udsemumond s uiiiS i CLA (o 1.90
ceanfuminluiin wutnnimesiifedeady
Snudnsaesaluideaidy Interleukin-6,
sterleukin-8 WA@Y Tumor necrosis factor-Ol

sulugrnafifulsemumouds Percorino
sty uendengenmisulsenmens i
4 on (p<0.05) Taoiiududeoar 432 365
2009)

nmsAnInaves CLA aaulugdnm

2 40.1 MUAIAY (Sofi et al.,

LAaInaaed msmuaalSmves CLA ald

w27197 Taommemsdumsifaidioseniazuz s oy
fariza 1182 Hargraves (1985) Llﬁﬂ‘i&ﬁilﬂ?ﬂ?ﬂl
FruEinassy CLA Tuauiihmingds 70 Alandy
29131850 cLA edwailes 3 nsw/iu udnsiy

A luemmsnnsssunandSuna cLa luidu

: -"'aﬁn%’um%’n“hrﬁ'mmmmﬁ AMUMIFUATIEN

LA 111uﬂu'!ﬂﬁhumumnm"lmnu"la“[umaﬂﬂq

s 1muw"!ﬁwamaﬂﬁwwummmﬂm

=

Mmsnan CLA
M3INALYA31 Isomerization ¥oansa laTwadn
#

Gy cLA Raldnelusssumdnazmsdaunsiew

ad o A e w ) 1)
Ml #9914 2 FBRRFunanazdunszd Idununuda

¥
ua o vaiudalunswn cLa s Tewiedals
[ ¥

i 1dTnsAnuasumuanIunszia 1wl a.6.1985
Pariza II0% Hargraves "lﬂiwamfmumms

e =ED.

Anuiioien SasudmsAafuSifiewwan cLA 153
msane eztauiaiiu 2 nqulng Ao mskan
CLA A0n321UIUMsYeIdaliFin mInaa CLA
ANTL UM IMAATIAZAINTZUIUMIMEMENI

msfunngy CLA Tudsiiiin (Biosynthesis
of CLA)

midaniied cLA ludalFBaifann
2 NSTUIUMS A isomerization L% desaturation
FrooulainnuuaiiGonazionlmitiegluwad
vosdad

1) msdunsied cLA lunszmizaed
FaTRuusesTasoulanl isomerase

SEnisiiiludrunievesnszuaunms
biohydrogenation Taguuafise ¥iia Butyrivibrio
fibrisolvens, Ruminococcus albus 1% Eubacterium sp.
Tunsznedosdi 1 vesdatinoaaos (Rumen) (Kepler
and Tove, 1967) winasisuduiiiiunsaludy
yviualalwadn Tasluvduyiialnalalatlauay
lasndie lsdvzgnionladaais luiunnydunsd
aawTwanaifunsaludy  sinifunsalviiu
segrildowiu cLA wazqadulylunszumden
(Ntambi, 1999) ﬁ’qﬁgui]ﬁﬂﬁﬂwaeiamssﬁui’fmm
CLA fip W5inansa v lidud Taammne la Twasn
(cis9,cis12-C18:2) (Bauman et al., 1999) MI3INA
AsEUIUMSTIziAR 2 Tunoudie Hums isomerization
Tawou'laal linoleic acid isomerase (EC . 5.3.1.5)
AIuveIMINUIRU T cis12. nawiilu transi1

14 CLA %1191 cis9. trans11 mﬂuummﬂﬂnmums
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#i 2 WumsiAnlaTasu (Hydrogenation) HMsiAs

: : . isomerase
Linoleic acid

Cis9,Cis12-C gz

—p Ci89,trans11-Cs.2 (CLA)

loTasowdi cis12 18 trans11-c18:1 (314 2)

hydrogenase
—  Trans11-C,g.4 (Vaccenic acid)

310 2 madunsizd CLA Tagiou'land isomerase (fAL1lag9In Bauman et al., 1999)

@) midanied CLA Tuad laioulad
A\’Desaturase

o land D\’desaturase ﬁ']ﬂﬁ 71581 Desaturation
wiemamuiuseg 1insa lviiuaila mans-vaccenic acid
(trans11-C18:1) Hogluadaominmuazsadiuiy
Wil cis9,rans11 n3zanuUMsRIMITonUIuy
NFZUIUMIHANTUNISHAR CLA ¥R cis9,transl 1
WINDIT00AE 90 (Ntambi, 1999) Haziiitealu
’é‘ﬂﬂﬁwﬁqﬁﬁ‘nﬁquumﬁﬂﬁ Tagswauni CLA
fdunneiauiisadaomiuudonay 64 Laginnnh
Yovar 86 dunsizvaudiwadluiululviule
2000)

&
NuINeAaT) a.8. 2000 Wuduan dawun

(Griinari et al.,

FafihilddnTimondonsuny
A’desaturase L‘]J%liﬂu Trans-vaccenic acid ﬁflu
cis9,trans11-CLA 1&igusuualusSuaideoinn
2001) %ammsaﬁmm A\’desaturase
index TRINAUMNI 100%[C18:1/(C18:0+C18:1)] Tag

(Banni et al.,

Wu21A1 A’desaturase index UANANAUATY
AWRUFVOIFAT (Zapletal et al., 2009)
LuANGenIALANAN (Lactic acid bacteria)

= " 1, g o
mau"lcm isomerase Maz A’desaturase LHUNU
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13 loTanwes uaziiSunauimnniuen 27 lulasndy
{hu 209 T Tasnsy Tae'le Temoswande wans10,cis12

o o
Atitoula]

e cis9,transl1 Tusasiauiesas 57.2 uaz 309
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(Lin et al., 2002) @aunsmauvoaeu eyl
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yiialomdnidlu CLA (Lin et al., 2003)
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Tumamsm1¥3i5mswan CLA duaaua
mw%’ﬁug»‘l l§ﬂﬂﬂixﬂﬁuﬂ15€i1 alkaline isomerization
TaolshisuiisisinansalaTuadnun Wy 1
mmuamanmr«laa uazmdaaenmuaziu iWuas
dadu “hffgamquqa 160-180 °C #an3EuIMMTT
Wuidinfududl 1951 Nichols et al, 1951) 14
nanaavanitly CLA 2 Tolawes Ao cis9,transi1-
C18:2 uag transl0,cis12-C18:2 wnnnievas 75
Fanou 18TinsWann3snisan ldnandauinnin
fouaz 90 (Zu and Schut, 1992) MINAABIVDY
Aidlevuiinan CLA Uua 6 aasluds Reactor vi1a
20 das l¥gamgll 180°C 8ATIMINIUNAN 300 rpm.
l¥sandmvasdimazatsTusiau lnanea (propylene
alycol) ARV Y 2:1 iiledinTsidaemaiinude
TasinInas il (gt 3) wuhdesazvesmsiden
asalusfulaluwadnidly CLA (% conversion)
qedsdesar 94 (Lu'ldANNN) CLA vidsmivinl§nsn
o Idaaveansaluiu @) GUT 4 A) Faeznldou
Funsaluin cLA Wedfufenunsaiiiioy 23
qUit 4 B) YjiseniiRasening isomerization 79
Tsaeuiidmia methylene Fuumsveudumia
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e d A - = - s

’J‘ﬁﬂWauﬂllﬂﬁﬂtl»ﬂuﬁﬂﬂﬁﬂﬂﬂ CLA (Adlof, 1999) tazaznzadaa¥ua [RhCl(C H”]j‘ g
47075 homogeneous I1A¢ heterogeneous catalysis RhCl-2H O (Larock et al., 2001) ita¥ heterogeneous
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catalysts 1% Wilkinson's catalyst RhCL(PPh)  lunszurumsiduleTasiouigaugi 210 °C
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(=Y A 1
(Savchenko and Makaryan, 1999) ﬂ:mzaﬁﬁﬂuwu
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=t a - ' ar
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= a - e = =
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9113
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Tsaunazianealaseadnluwiily cLa auniu
flasviings ﬂu‘lmmsmnﬂimmmm CLA ﬂﬂ LRI
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N 1.17 ﬂaﬁn%’um%’mfwﬁu W 7.75 Haaniu/mniy
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ﬁ'qmw:@,ﬁ 150 °C 11ag 70% torque (Pakdeechanuan
et al., 2007)
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Marine Actinomycetes: Source Of Novel Natural Products
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NHAAASAATN IANETY  NININNADY
ansIAidianATauUILLADINTIA (MW htp:

//www.nih.go.jp/saj/Digital Atlas/)
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MItnyvuvedlsamvainaududuseaiun
Imemans Wanuaulaasinyduedieeseta
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Slumsdunss N e uIUYEIIINETS A

ualungeusuiuhmsn ldunngaunid

CaniatanidudeutazianwaeuInn a1 NI
FIMIFUATIZEMAAT (Henkel et al., 1999)

SluihvgiumsAnwnazWannoisialvin

HARNMANTITNIA (natural product) fazrihun 1
wguiiiufldszoznaiiduniiaiooun

M3 AN RAUANUHAINHAIENITINMN
YOIAUNTIUATMIIATIMUNYAUNTS  (microbial
systematics) W wdamumaiiazshllg msdu
wumsyiialuig  sawdduiinauqunsadiens
M3oHansuaLAa YA ﬁa&umsﬁummsﬂﬁ%m:
iialni lihesdumsdugdunidaon msdm
weiFasomsdmhia Sujuthmineniifinadne
wioundasieguoegdunidiinisdnuifues
(Lazzarini et al, 2000) #43zuvinAundania
fhaulafie ssuuiinalungia (Beman et al., 2004;
Fiedler et al., 2005; Fenical and Jensen, 2006: Bull
and Stach, 2007) 1A831091UUBY Fiedler lazAne
(2005) WuREMINAEIINNT 900 wiladifiauen
Tdonnuend Tuils@nlunzia (marine actinomycetes)
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10915-10920 was lusAaiFefuiriudraves
w1mms'11i1i1§]:ﬁ§0ﬂ%‘3@181ﬁ’69g'u1ﬂﬁn LADIN
MIfnEIMIIAIuFIInnszay Tuananuinusng
AUuMIaYNIIANUNAINYAIIN1FIN NN
(Gontang et al., 2007) TAgIWIZNGUUDINAUNTE
Fadouiu  gaunmidiaunsonunnuinldye
nioannsolfud Iz aufudanadouiy
WessInauduusTonaldnziavsiuiy
I ussemAnsTauAnuEN LAY 10 was
uagananinzdanaieziaiumiiyaunsd
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flimieulugdunidniiaueifveguuun (Beman
et al. 2004) uBNVINVENULEAR THTuANTagA
vnouanldnzianazumayniuds Tuhneia
(Lee, 2008) 1 way (Tamura and Sakane, 2005;
Thawai et al., 2008) AUNIANTIY (Hong et al., 2008)
2005)

o ' a w oo A
Aifluundsveend Tudeannidaulednyuaz

uay Auanlvanil (Huang et al.,
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Wﬂau‘l#’l’mtaﬁuﬁﬁmﬂmuﬁdﬂﬂ {ugdunsd
ﬂmﬁ‘nﬂg“lmmmuuﬂm niodhuies Lend ludodan
VUVN (terrestrial) ‘nnﬂwﬂmmnun'i.,smumaﬂf"lﬂam
qﬁmmmmnuumﬂ:iumﬂmmnnﬁmmnﬂaauﬁm
lateral gene transfer ﬂ?ﬂﬁd?1ﬂiﬂﬂ%3ﬂﬂ§i1uﬂsﬂﬂu
o o
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a e y 3 a o
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(Okazaki and Okami,
Suuead luisanluieanziaanaimuszezni

1975) M30INNITANYN

vlmwmwuﬂumﬂﬁu (Goodfellow and Haynes, 1984)
xmumﬂﬂmmaﬂmiumﬁnﬂwv"luﬂwﬂauﬂwmuu
ﬁﬂuqaumﬂﬂnag“lmmaauuﬂw ninangIu
afuayuanmsAnudemaiinizau Tuiana (Moran
et al., 1995; Gontang et al., 2007) UAZTIIBNUN
Lmﬂﬁiuﬁ'ﬂﬁmm‘nxmu1wﬁﬁﬁmm‘nfm=m'lumi
193 (Maldonado et al, 2005a) ot1¢lsnam
Foaiimsanuiude liNemang unaivayu
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1%¥4 Demequina (Yi et al., 2007), Iumatobacter
(Matsumoto et al., 2009), Marihabitans (Kageyama et
al., 2008), Salinibacterium (Han et al.,2003), Salinispora
(Maldonado et al., 2005a), Serinicoccus (Yi et al.;
2004) 1ag Tessaracoccus (Lee and Lee, 2008) ri‘.luvf’fu:
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S nauRNAuNAdeTL 1Y 1z aznevRy
smvas luomssauonido wiemsAausnuend Tusuam
wavliafiodesudureaimzia (sponge symbiotic)
= Ims@Aumsafanneaimea (marine sponge)
sruasldrenunansananenuend Tusuan
voa i 1884 42 % iWlefousudsman lliigauen

-

3 = 1] : =1 L4 =
vo ldmsadesas 7 mniu msAnyLead Iudean
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2o IRINANANTINIZIAUUFDI INAVINALANI

wanavzem ideyadiuanunainraloni
e -wumuﬂﬂﬁiuﬁ'ﬂﬁwﬁw1J°lummﬁmmfmumf
0B Iu 1T msﬁnmﬂaafwzm'luﬂqa
C<eosporangia WuiileldimaiianiaTuana wune
- |1 ;E.f_uc"mﬁmﬁﬂﬂ;ﬂuﬂanfwﬁﬂffﬂsxmm%’ﬂuaz 12
v .-:;“anuq%‘uﬂ?ﬁfimnﬂ udilofnuIdremsimig

@uanuhannsonnzfouendTuioin dito 3 ana
lﬁﬁfu'lﬁ’uri Brachybacteria, Gordonia \l1a¥ Micrococcus
301U IUIT0U09 Gontang UATAME (2007)
FaAnuiaunaInnaen TN INveUATIGY
unsuuanluaznounzia wundszanudesas 65
vosmeRusidauon1didy  nendTutodnuaz
luswuiiifevay 23 fidumoiufln vonvnii
wond luedndanuldluynizduniiudnves
UMIANT (FU AANNANNINNTY 6,000 A3
Adamuuend TuuuaiiGeiinz@eld Aadluosas
0.5-0.8 VoARGeRaNNA HEDNINTINUNY
lu@uAznouIN Northern Atlantic ocean WULBARA
Tusfoanaaidiu 14% vowunfiGenanua (Bull
et al., 2005)

' ' ¥
#1901 #29819U09100A Tulsanuen lannnziadauntl a.6.1984-2008

2af | 1y uviaanny anuan  Uinu (e PAA1591909
()
-inopolyspora Alibag coast, India liiszy 2004 Kokare et al. (2004)

German Wadden Sea

Leromicrobium marinum
Srevibacterium marinum Seawater, Korea

_orynebacterium

Okinawa Trough
Demequina aestuarii Tidal flat sediment, Korea
Mariana Trench

_ermacoccus abysii,

Sarathri, D. profundii Northwest Pacific Ocean

Jserzia maris Mariana Trench
Northwest Pacific Ocean
~ordonia Izu Bonin Trench
Locuria marina Troitsa Bay, East Sea,

Korea

Aarihabitans asiaticum Surface seawater, Japan

laiszy 2003 Bruns et al. (2003)

hisey 2008 Lee (2008)

1,393 1998 Colquhoun et al.
(1998)

lisey 2007 Yi et al. (2007)

10,898 2006 Pathom-aree et al.
(2006¢,d)

10,898 1997 Takami et al. (1997)

1998 Colquhoun et al,

(1998)

2,679 1998 Colquhoun et al.
(1998)

Taiszyy 2004 Kim et al. (2004)

s 1) 2008 Kageyama et al.
(2008)
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M5137 1 (@0)

uondluilgan undaiiny amwdn  Tiinw (ua) 1BNA1391984
(3.)
Microbacterium Seawater 'lziizu 1998 Takeuchi and
maritypicum Hatano, (1998)
Micromonospora North Beach, Aberystwyth,  0.05-0.2 2004 Zhao et al. (2004)
UK
Nocardioides aestuarii Ganghwa Island, Korea Taj ¥y 2004 Yi and Chun (2004)
Nocardiopsis aegyptia Abu Qir Bay, Egypt 0.2 2004 Sabry et al. (2004)
Rhodococcus Northwest Pacific Ocean 289-6,499 1998 Colquhoun et al.
(1998)
Salinibacterium Amursky Bay, East Sea, 5 2003 Han et al. (2003)
amurskyense Republic of Korea
Salinispora arenicola, Bahamas 0-45 2005 Maldonado et al.
S. tropica (20052)
Serinicoccus marinus East Sea, Republic of Korea 111"53u 2004 Yi et al. (2004)
Streptomyces North Atlantic Ocean 158 1984 Goodfellow and
Haynes (1984)
Streptosporangium Suruga Bay, Japan 1,151 20035 Maldonado et al.
(2005b)
Tessaracoccus flavescens Marine sediment, Korea Taj 3%1) 2008 Lee and Lee (2008)
Tsukamurella Mariana Trench 10,898 2006 Pathom-aree et al.
Northwest Pacific Ocean (2006a)
Verrucosispora Sea of Japan 289 2004 Riedlinger et al.
(2004)
Williamsia maris Sea of Japan 289 2004 Stach et al. (2004)
Williamsia mariannensis Mariana Trench 10,898 2006 Pathom-aree et al.
Northwest Pacific Ocean (2006b)

wenninauazneu lunziansoumaymsuad
Vssaudidudaumasiiriaulalunisdum
nendlutisdn  Thywawdunsweinssssuna
ufluesdisznevfidifydvesszuniinaoi
Wudnuiaidsznoudlrowssalinarvyiia
ﬁmmﬁmﬂ'ﬁawma%quaﬁwﬁmmﬁ% dni

umqaumnﬁ'lumumamumaiwmmwuunﬁuuuﬂ
wazfinmmanzia  MINnIRENAuIAZ AHEELIE
aaeananh liifansfunuvesnznouduinimg
aauauyssl uend ludsdnanalmifinunnausey
sinftsluthanoeuveahawihuume lulssms
ﬁjﬁm‘ﬂ‘u afna Polymorphospora (Tamura et al., 2006)
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IululszmainelineanumsfunuailFd nifise
Micromonospora krabiensis mﬂmwﬂ"lﬁ’mnﬁu
?'WEIﬁW:LEI (Jongrungruangchok et al., 2008)
f:maaﬂqnénn%‘amwmmmaﬁiuﬁﬂﬁﬂ
lunzia
8190817 1421uead ludednainnzia
Tunmdsvesmsfiuziididy  faed19ves
and TullsAniisausnidonmeaiindnasdams
LM ﬁmmuﬁai%’ﬁunuyém"u Salinispora tropica strain
CNB-440 :i‘!umﬂﬁ'uﬁ'ﬁﬁ’aemsfmmniumm?ty
“auen Tdwininaznounziaunsiflon (Mincer et
21 2002) 9INMIARYIENABITBINIT Salinispora
ropica strain CNB-440 831308519 salinosporamide
s g 2) Fulluasitdnyuzeunsding i
s ldifumsdednusgald (Feling et al.,
2003) vaigilogluszuzusnueamananssen i
uywd TasAneideafud§asemuniivesn
22ANNUA0ANYYDIOY (phase 1 trial) M 1H)
nmﬂmﬂmﬁumﬂ@flﬁuuﬂﬁﬂiuaqaumnwmﬂu
NI «mmﬂwmuwmqumﬂwxi‘luﬂﬂa Salinispora
r.uaunmmmmmmsaiummawmmﬁugu
aneefuld Tao Salinispora Fafauon’ldnnugs
Fiiafuonu191n

ANNUNANINGY S, tropica

smaymsuadidemiiuiaansandaa1saiu

= = <
UZITIYUA salinosporamide A 18 nTemIongns

MBI Mrialntfivedn abyssomicin qUit 3)
WAANN Verrucosispora (1t 4) Wuensiiinalumsdus
papa-aminobenzoic acid pathway Ia¥ methicillin
resistant staphylococci Aunyluil ae. 2004 (Riedlinger
et al,, 2004) %39 thiocoraline (HuenduuziSeiinan
1a8 marine Micromonospora 3164711 188 Romero LY
AUE (1997) ua:a;i‘lm‘fumsﬂsxaﬁuszﬁuw‘%‘mﬁﬁﬂ
AredvesmsnAogiviaduiitundeiunnnuoni
TusiEniiuen 1dnnnziaiifnensalusiedas

a.e. 2000 Wuduan uaasluamsie 2

zﬂ‘ﬁ 2 Tassadneuesms salinosporamide A 1IH@A
la Salinispora (W Fiedler et al., 2005)

Abyssomicins

gﬂ‘ﬁ 3 Iﬂsaﬁﬂwm abyssomicin B, C lag D ﬂNaﬂTﬁU Verrucosispora AB-18-032

(‘mﬂ Fiedler et al., 2005)
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gﬂﬁ 4

SNUULYD Verrucosispora AB-18-032 mwnnndssganssmidianaseuuuudoansia. aina =1 Tulnsmas
(‘ﬁ‘lﬂ Feling et al., 2003)

Mei 2 MedvesasnAvgiiinaa Taouend Tudsaniuen donnzalusiedl a.. 2000-2008

a3 Tiswan uendlusiaam (BNIN581983
Glycoglycerolipids 2000 Microbacterium Wicke et al. (2000)
Kanakamides A 2000 Nocardiopsis Hardt et al. (2000)
Lomeamides A,B 2000 Streptomyces Capon et al. (2000)
Nitrile hydrolyzing enzymes | 2001-2002 Rhodococcus Heald et al.(2001); Brandao
et al. (2002)
IB- 2003 Actinomadura Malet-Cascon et al. (2003)
00208;Chandrananimycins
A-C
Nocathiacins I-11T 2003 Nocardia Leet et al. (2003)
MEKN-349A 2003 Nocardiopsis Shin et al. (2003)
Salinosporamide A 2003 Salinispora Feling et al. (2003)
Diazepinomicin 2004 Micromonospora Charan et al. (2004)
Aureoverticillactam 2004 Streptomyces Mitchell et al. (2004)
Abyssomicins 2004 Verrucosispora Riedlinger et al. (2004)
Lajollamycin 2005 Streptomyces Manam et al. (2005)
Lucentamycin A-D 2007 Nocardiopsis Cho et al. (2007)
Streptochlorin;Marmycin 2007 Streptomyces Martin et al. (2007)
AB
Salinipyrone, Pacificanone 2008 Salinispora Oh et al. (2008)
Proximicin A-C 2008 Verrucosispora Fiedler et al. (2008)
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uaNIINUITEIIUANINTadauen
2 Tusannnauaznounzia wazthaoiaundd
lﬁsmﬂaiuﬁﬂﬁﬂ‘ﬁlﬂu specific symbiotic association
TuiiFiaieglunzia Wonimzia wieftwmzia
¥ Sahmspora pacifica T lLBﬂﬂIHijﬂaﬂﬂmﬁﬂﬂg
1Jﬂmu1ﬂ~mmaﬂ bioactive secondary metabolite
-:ua’!'ﬂuﬂwa‘n cyanosporasides A La¥ B la¥
-vano-cyclopenta (a) indene glycosides 18 (Oh et al.,
2006)

(109910 Salinispora tropica 1iueAd Tnsiudn
Fa1150a5 1 salinosporamide A 17 Vi Any oy

SUFNITUNINUA (complete genome) UDIFGWUT

Salinispora tropica CN-440 ldduFaludoumuion
7. 2007 (Udwary et al., 2007) WU Tuy
. - o ar c?d.’d & o
w2 uend lullsanmeiugilivua 5.2 mbp Fuan
= &
219 Tunveg Streptomyces coelicolor aa11
ﬂTuuuﬁ‘nmuwuquﬁnﬂmmi}Tuu‘n'dnusm
S lunvine 8.6 mbp usnNHUSEMINATIEH
aavua v Tunyssuead Tulsdnainngia
v dl Aw 1 u’.: 9
oiugoundasrninatuaeunsane laund Tus
%23 Salinispora arenicola (CNS205 Mag ATCC
SAA917- http://www.genomesonline.org/gold.cgi?
A
snt=Bacterial+Ongoing+Genomes) IWNOANHININTG
21BYDIBU (gene lost) Harm3 lauvestuIn]
= A L) L]
cene acquisition) Furheziudoyazielumssyy
M NUUANANYDIOARA IUNIANVUUN (terrestrial
n) HAZEERUE IUNIA (marine strain) DOAIINNY
2 y M) 8
SEanunay wenvnilnnmanSouious Tuy
. d - ' |
181 S. tropica Tﬂﬂﬁﬂmnqwmﬂunmuqums
feenizvimndsgney yavgll wuhdswauduih

¥
¥y = ®

MU 17 Ngu nagaiga lAImsAneIngzy

SRmteafumsadiaens

Sernsiumsasainlungiaves  Verrucosispora

wearlu'lag uazdu

28 = e ' P |
maris mwmmﬂawmﬂuﬂﬂmﬂnmsﬁ'mm:"
rlizneundugiininnd 20 nquislndiRueiuly
“me=ptomyces coelicolor (Stach, ng—ﬂﬂﬁﬂﬁ’mﬂ‘])

na1nTasagdaziiuldwend Tudedn
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msAnynninaunsinguouy  Tugwmniy
Audnonlfiueiidfy udmininsanandiine
enulunsmsinmsinodestuuead Tusvan
yialuuainnzialuudass  iHufidanuiidd
wond Tuisdnwsialmisnifusiiuniisonse
miﬂuwuﬂg msﬁ'ﬁlmmﬂﬁﬂ'lummsmm
M3IzIABaaE I s yiaveond Tududn
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Abstract

Currently, Web services composition has received much interest to support business-to-business
or enterprise application integration. Many business standards have been emerged to compose a set of existing
services, such as, BPEL4AWS, WSCI, WSFL, etc. This research presents the Integrated Information System for
Heterogeneous Data Sources Using Web Services Composition Model. The research has been applied to a case
study of the Personnel Information Integration to support cross-organizational workflows between differe
systems that dispersed in the area of university domain. To enable the dynamic interoperability between different
systems, Web services have been employed to allow the different application programs to work corporately via
the Internet system. In order to facilitate the composition of these existing services, the research employs
BPEL4WS as a standard language to support business process-oriented service composition and enable service
interoperability. Such the integrated system offers the client users to discover and integrate personnel

information dispersed over heterogeneous systems automatically and provides a seamless access to

a variety of complex services.
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Thin-Layer Drying of Mangosteen Rind Using
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Abstract
The Mangosteen is an important fruit (Queen of fruit) in many countries, especially in the southern
of Thailand. The dried Mangosteen rind contains some chemical substances that can act as pharmacological
activities such as anti-bacterial, anti-inflammatory and anti-fungal. The purpose of this project was study
the drying Kinetics of Mangosteen rind using combined thermal energy YRU-TLD#1(R&E) dryer. using hot
air and solar energy. An initial moisture content about 170% d.b., temperature in rang of 50-80°C and 1.0 m/s
air velocity was used, The results of this study showed that the temperature had significant effects on the drying

kinetics. When the temperature increased the drying rate increased. The calculation data from the Page model
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is reasonable for describing drying kinetics of mangosteen rind. The combined heating energy drying shows good

potential to reduce the energy input.
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Keywords : Thin-layer drying, Mangosteen, Combined thermal energy
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Abstract

This research aimed to study the effects of type and quantity of sweetener (honey, sucrose and banana
syrup) on change of pH and lactic acid content during the fermentation of yogurt-like product from jasmine
brown rice milk. Jasmine brown rice milk was prepared by dissolving jasmine brown rice flour in water at the
ratio of 1:2 at 50°C. The solution was fermented with 2 types of starter culture Lactobacillus bulgaricus +
Streptococcus thermophillus: code ABY-2, and Lactobacillus acidophilus: code LA-5. It was found that at eighth
hour of fermentation, the Jasmine - brown rice milk with banana syrup contained higher lactic acid content (0.97-
0.99%) than other samples and had pH of 3.76-3.73 For the sensory test, the fermented Jasmine brown rice milk
with banana syrup was sweetened with 28 “Brix syrup at the ratio of 30:70, 40:60, 50:50, 60:40 and 70:30.
It was found that the ratio of 50:50 was the most acceptable for color, odor, texture, and overall acceptance.
The study on physical, chemical and microbiological properties of yogurt-like from Jasmine brown rice mike
product revealed that the protein content was uniformly blended, no separation. The product has pinky white with
viscosity value of 141.1 cps. The product contains 1.39 % of lactic acid, pH of 3.84, 11.87 % of total soluble
solid, 2.17 % of protein, 0.21 % of fat, 9.8x10%cfu/ml of total bacterial count,6.3x10%cfu/ml of lactic bacteria, less
than 10 cfu/ml of yeast and fungi, and MPN of coliform < 3 ml
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Abstract

This study aimed to investigate the growth rate, specific growth rate, feed conversion ratio and total
hemocyte count after feeding live Thai fairy shrimp (Branchinella thailandensis, Sanoamuang, Saengphan and
Murugan 2002) for giant freshwater prawn (Macrobrachium rosenbergii de Man) in 6 different treatments : prawn
diet pellet served as a control (TI) , prawn diet pellet added with 20 (Tz), 30 (T3)~ 40 (T4) and 50 (Tﬁ) live Thai
fairy shrimps per day, respectively and prawn diet pellet supplemented with 50 frozen Thai fairy shrimps per day
(Tﬁ) for 8 weeks. The results showed that the giant freshwater prawn fed with 30 live Thai fairy shrimps per day
had providing the highest survival rate. On the other hand, feeding with 50 live Thai fairy shrimps per day
provided the highest of growth rate, specific growth rate and total count haemocyte significantly (p<0.05). The
histology of hepatopancreas of the giant freshwater prawn fed with 40 live Thai fairy shrimps per day showed
higher absorption cells (R-cells) and lipid droplets than the control. Hepatopancreatic epithelium was
distinguished and darkly stained. The inclusion was found in hepatopancreatic lumen of the giant freshwater
prawn fed with 50 live Thai fairy shrimps per day. In conclusion, Thai fairy shrimps supplement as live feed had
effect on growth rate, specific growth rate, feed conversion ratio, total hemocyte count and hepatopancreatic
tissue of the giant freshwater prawn. This result serves as the basic knowledge to improve prawn diets in the future.
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Extract on Tetracycline Induced Hepatotoxicity in Mice
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Abstract

Aqueous extract of Hibiscus sabdariffa Linn. (Malvaceae) calyx was evaluated for the protective effect
against hepatotoxicity induced by tetracycline 20 mg/100 gBW for 14 days in mice, The extract at oral doses of
20, 50 and 100 mg/100 gBW were pretreated for 4 days and co-treated with tetracycline for 14 days exhibited
the significant protective effect by lowering serum alanine aminotransferase (ALT) (p < 0.05). This biochemical
)bservation was supported by the concordance results of histopathological changes of liver sections, They showed
that inflammation of liver including lymphocytic infiltration, microvesicular steatosis and necrosis areas were
‘ttenuated with dose dependent manner. It is concluded that Hibiscus sabdariffa Linn. calyx extract may be useful

s a protective agent against tetracycline induced hepatotoxicity in mice.

Applied Taxonomic Research Center, Biology Department, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand.
Corresponding Author, E-mail: amplua@kku.ac.tha
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Introduction ALT is mostly found in hepatocytes and serum ALT

The liver is the major site of metabolism for
virtually all drugs. Antibiotics are the most common
drugs and most frequently reported as causes of
hepatotoxicity (Simmons, 2002). Therefore,
prevention or reduction of drug toxicity is crucial. The
previous studies were reported that many high
antioxidant fruits and herbs were used to prevent
hepatotoxicity, by inhibiting lipid peroxidation or
decrease oxidative radicals production (Liu et al., 2006).
Hibiscus sabdariffa calyx extracts are used to make
cold and hot drink in many countries and were
characterized by a very low degree of toxicity.
Median lethal dose (LDSO) of these extracts in rats was
found to be above 5,000 mg/kgBW (Al et al., 2005)
Hirunpanich et al. (2006) claimed that 5 mg/ml of H.
sabdariffa extract showed more antioxidant potency
than 100 llm of vitamin E in vitro. There are many
evidences supported that H. sabdariffa extract had
hepatoprotective effect against zathioprime-induced acute
liver damage in rats (Amin and Hamza, 2005), against
carbon tatrachloride (CC14) induced liver fibrosis in
rats (Liu et al., 2006) and against paracetamol-induced
liver damage in mice (Olaleye and Rocha, 2008).

This investigation was to evaluate the protective
effect of H. sabdariffa calyx aqueous extract against
tetracycline-induced hepatotoxicity in mice. Hepatotoxicity
was induced by oral adminitration with tetracycline
dose of 20 mg/100 gBW for 14 days (Luangpirom and
Taweebot, 2009). The protective effect of the extract
was assessed by serum alanine aminotransferase (ALT)

determination and liver histopathological studies.

levels is a biochemical marker for early acute hepatic

damage (Kaufman and Greene,1993).

Material and methods

Preparation of extract

The dried calyxs of H. sabdariffa Linn. were
purchased from grocery in Khon Kaen Province. They
were extracted with boiling water for 1 hour and
evaporated in oven at 50 °C to concentrate at dosed of
20, 50 and 100 mg/ml for experiments.

Animals

Adult male mice (aged 8 weeks old) weighing
35-40 g were obtained from the National Laboratory
Animal Center of Mahidol University, Salaya,
Nakornprathom Province, Thailand. They were housed
under a 12:12 of light-day cycle and at 25 = 1°C,
were fed with standard pellet diet and were provided
with water ad libitum all time. The experiments were
performed after the experimental protocols had been
approved by the Institutional Animal Ethics Committee,
Khon Kaen Universiry, Thailand ( Reference No.
0514.1.12.2132)

Experiment

Male mice were distributed into 6 groups
six animals each. Group I received distilled water 1
ml/100 gBW for 14 days as negative control, Group '
received H. sabdariffa calyx extract (HSE) 100
100 gBW for extract toxicity test, Group III receive
tetracycline 20 mg/100 gBW as positive control, _
IV, V and VI were pretreated with HSE at doses @
20, 50 and 100 mg/100 gBW, respectively for 4 day
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and then were co-treated with tetracycline for 14 days
as treated groups.

Biochemical test

At the end of each experiment, blood samples
were collected by cardiac puncture under ether
anasthesia, allowed to stand in a test tube for 30
minutes to clot and then collected the serum after
centrifugation at 3,000 rpm for 10 minutes. The
serum samples were submitted for ALT analysis.

Liver histopathological studies

After the blood sampling, livers were
removed and hepatic tissues were cut, then fixed in
Bouin's solution, followed by paraffin method
process, sectioned 5 Ilm in thickness and sections
were stained with Haematoxylin and Eosin (H&E).
The histopathological changes of liver architecture were
observed under light microscope and the percentage of
animal having hepatic lesions were compared among
groups.

Statstical analysis

Data of serum ALT levels were expressed as
the mean * SD, and were assessed by using one way
analysis of varience (one way ANOVA). Duncan's
multiple test was used to determine the difference
among groups. Difference were considered to be

statistically significant if p< 0.05.

Results

Biochemical test

There was no significant difference of ALT
cvel of the administered HSE group (25.00 + 2.19
L/L) in comparision with the control (29.17 + 5.19
L/L). While the serum ALT of tetracycline treated
-roup was significantly increased (77.17 £24.72 IU/L)
o< 0.05) which was 2.65 fold of the control.

Interestingly, the treated groups which were pretreated
with HSE at doses of 20, 50 and 100 mg/100 gBW,
respectively before co-treated with tetracycline revealed
the significant decrease of serum ALT when compared
to the tetracycline treated group alone (p< 0.05), but
showed no significantly different results in comparison

with the control (p > 0.05) (Table 1).

Table 1. Effect of H. sabdariffa calyx extract (HSE)

on serum ALT of mice treated with tetracycline.

Group ALT level
N=6 (mean £+ SD, TU/L)
I Control 29.17 45,19
11 HSE 100 mg 25.00+2.19°
I T 20 mg 77.17+24.72°
IV T 20 mg+ HSE 20 mg 23.33+5.39
V T 20 mg + HSE 50 mg 20.83 + 10.36"
VI T 20 mg + HSE 100 mg 26.17 = 12.42°

N= numbers of experimental animals
same alhabet = non-significantly different (p > 0.05)
different alhabet = significantly different (p< 0.05)

Liver histopathological studies

Histopathological examinations of livers
in the tetracycline treated groups were found high
occurrence of liver damage including lymphocytic
infiltration, microvesicular steatosis and necrosis area.
Interestingly, in groups IV, V and group VI which
were pretreated with HSE at doses of 20, 50 and 100
mg, respectively before co-treated with tetracycline
were found the reduction incidence of liver lesions.
However, the hepatic histological structure of HSE
treated group alone appeared normal when compared

to the control (Table 2 and figure 1)



110 KKU Science Journal Volume 38 Number 1

Research

Table 2. Percentage of animals having hepatic lesions after pretreatment with H. sabdariffa Linn. extract (HSE)

and co-treatment with tetracycline (T).

Groups Animals having histopathological changes (%)
(N=6)
Lymphocytic Microvesicular Necrosis
infiltration steatosis area

Control 16.67 (1/6) 0 0
HSE 100 mg 16.67 (1/6) 0 0
T20mg 83.33 (5/6) 83.33 (5/6) 83.33 (5/6)
HSE20mg+T 50.00 (3/6) 66.67 (4/6) 50.00 (3/6)
HSE 50mg+T 33.33 (2/6) 50.00 (3/6) 33.33 (2/6)
HSE 100 mg+ T 33.33 (2/6) 33.33 (2/6) 16.67 (1/6)

N= number of experimental animals

Discussion

The levels of serum ALT of tetracycline
treated group was increased 2.65 fold of control.
It was a biological marker to indicate liver injury
(Kaufman and Greene, 1993), and confirmed by
histological changes in liver tissue. Most of animals
in tetracycline treated group by 83.33 % displayed
abnormal hepatic tissue including lymphocytic
infiltration, microvesicular steatosis and necrosis area.
There was disarray of hepatic lobules and pyknosis of
nuclei or karyolysis was found in some hepatocytes.
Microvesicular steatosis, in which small droplets are
present within the hepatocytes causing by abnormal
cellular lipid peroxidation which can be induce by
many drugs include tetracycline (Navarro and Senior,
2006). Lymphocytic infiltration is also an incidence of
acute liver inflamation (Liu et al, 2006).

In contrast, our biochemical and histological
results showed that pretreatment with HSE effectively

protected mice against tetracycline induced hepatic

toxicity. The pretreatment with HSE at doses of 20,
50 and 100 mg/100 gBW of mice and then co-treat-
ment with tetracycline were capable to prevent the
elevation of serum ALT and histopathological changes.
The previous studies were reported that H. sabdariffa
Linn. aqueous extract (HSE) contained numerous natural
phenolic compounds such as anthocyanin and
protocatechuric acid (Tsai et al, 2002). Through their
free radicals scavenging capacity and antioxidant
activity had been shown protective effect against
oxidative stress (Liu et al, 2002) Similar protective
effect of HSE against drugs or chemical toxicity
had been documented in vitro by using tert- butyl
hydroperoxide (t-BHT)-induced hepatictoxicity in rats
(Wang et al, 2000) and by using carbon tetrachloride
(CC14) induced liver fibrosis in rats (Liu et al, 2006).
In vivo studies, HSE also revealed protective effect
against CCl, induced liver damage in rats (Dahiru et
al, 2003) and also had protective effect against

azathioprine-induced toxicity in rats (Amin and Hanza,
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2005). Futhermore, our work was found that HSE
treated alone with 100 mg /100 gBW did not show
any signs of hepatic toxicity when compared to the
control. Ali et al (2005) reported that H. sabdariffa
Linn. calyx aqueous extract had a very low foxicity
and its median lethal dose (LD Sn) in rats was above
5,000 mg / kgBW.

Conclusion is that tetracycline treatment at
dose of 20 mg/ 100 gBW for 14 days caused liver
damage in mice. The pretreatment with H. sabdariffa
Linn. calyx aqueous extract at least 4 days before
co-treatment with tetracycline may be useful as
a hepatoprotective agent against tetracycline-induced

hepatotoxicity in mice.
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Figure 1.

Histological structure of liver section (H&E): A, control group showing normal hepatic architecture,
where the hepatocytes (H) are arranged around the central vein (C) and alternate with blood sinusoid
(S) called hepatic lobule. Each hepatocyte has large nucleus at central and prominent nuclei: B.
group treated with HSE 100 mg showing normal hepatic architecture: C. group treated with
tetracycline (T) 20 mg showing hepatic lesion including microvesicular steatosis (M) and necrosis
area (NA); D, group treated with HSE 20 mg+ T showing abnormal hepatic tissue including
microvesicular steatoéis ; E. group treated with HSE 50 mg+T showing some hepatic inflammation
including lymphocytic infiltration (L) around the central vein (C); F, group treated with HSE 50

mg.+T showing normal hepatocytes and normal hepatic lobules.
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Abstract

Soybean meal is a byproduct obtained from the soymilk and tofu production process. The composition of
chemical compound contains moisture (65.67%), fat (1.19%), protein (3.16%), ash (8.07%), fiber (21.12%) and
carbohydrate (0.79%). It was applied instead of pork and lard in the fried-ground pork production. The results
showed that soybean meal could be replaced pork and lard by 40% of the formula. The formula of the accepted
product were pork, soybean meal, lard, tapioca flour, egg, garlic, pepper, cilantro seed, sugar, salt, soy sauce and
breadcrumbs with 28.2%, 24.1%, 7.2%, 3.3%, 10.0%, 3.3%, 1.7%, 0.8%, 2.2%, 1.1%, 2.4% and 15% respec-
tively. The product achieved contains higher amount of protein and lower amount of fat than those of the original
product. The compositions were moisture (52.2%), protein (16%), fat (27.7%), fiber (1.2%), ash (2.4%) and
carbohydrate (1.9%). The sensory evaluation of overall product liking revealed that product was accepted with
high score liking (7.78). Furthermore, 99% of consumers accepted this product and 95% intend to buy it. The

product qualities were remained unchanged compared with that of original product throughout eight weeks of

storage (-2 °C).
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Formicomotes heteromorphus Magowski TagiRGn1sauea
Effectives of Essential Oils of Medicinal Plants Against
Mushroom Mite, Formicomotes heteromorphus
Magowski by Residual Contact Method
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Abstract

Acaricidal activitity of essential oils obtained from 29 selected medicinal plants against mushroom mite,
Formicomotes heteromorphus Magowski was investigated by using residual contact method. The bioassay was
done in a glass tube, 0.4 cm in diameter and 3 cm long and covered with fine nylon mesh on both ends.
The preliminary tests were 1.5% (99 [,Lg/cmz) of various essential oils and 95% ethanol was used as the control
and each glass tube was treated internally with 25 pl essential oils. Observations were made at 12 and 24 hrs
after treatment and the number of dead mites was recorded. The results presented that at the dose of 1.5%
(99 ug/cmz), essential oils of clove (Syzygium aromaticum), seed kernel and seed of black pepper
(Piper nigrum), lemon grass (Cymbopogon citratus), citronella grass (Cymbopogon nardus), turmeric (Curcuma longa),
cinnamon (Cinnamomum bejolghota), lemon (Citrus aurantifolia), sweet basil (Ocimum basilicum) and cassumunas
ginger (Zingiber cassumunar) were highly toxic to F. heteromorphus. Therefore, more than 90 and 100% mite
mortality were observed at 12 and 24 hrs, respectively, Dry film effect of those essential oils at various
concentrations (0, 0.001, 0.005, 0.01, 0.05, 0.1, 0.5, 1.0 and 1.5% equaling to 0, 0.066, 0.33 0.66, 3.3, 6.6, 33,
66 and 99 l/cm’, respectively) was further investigated by the same way, mortalities of mites were observed at
12 hrs. Based upon 12 hrs LD}m values, the essential oil of clove was the most toxic to the mites in which
presented high activity of 2.154 pg/ecm’, followed by essential oils of kernel of black pepper, seed of black
pepper, lemon grass, citronella grass, turmeric, cinnamon, lemon, sweet basil and cassumunas ginger showed of

2.405, 2.428, 2.555, 2.918, 5.665, 6.855, 11.017, 15.942 and 22.244 pg/em’, respectively.
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Simulation of Incompressible Viscous Flows by Finite
Element Methods
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Abstract
In this research, we present the Navier-Stokes equations for simulation of incompressible viscous flows,
and we use finite element method to solve problem. The boundary domain is an open channel consisting of 2
inflow parts of domain and 2 outflow parts of domain. Each domain is assigned different viscosities to compare
fluid appearance. We use FlexPDE program to calculate numerically. The solutions are illustrated by vectors,

vorticities, velocities and fluid pressures.
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Keywords ! Navier-Stokes equation, Finite Element Method, Incompressible Viscous Flow
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Tuudaz Tamuliuandaiufe t= 0.1 wag w= 10

0 = o - = ¥ ar cf
manmismuradeiaylaslditauisn  IAHadal

o ars A o ¥
ﬂ?ﬂﬂﬁ’lﬂiﬂ‘ilmiﬁ FlexPDE 1100 HUAMANNYIHA
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Nodal Coordinates Numerical Result
Node
X Yy u v P curl
1 0.250000 2.000000 0.000000 -0.041347 2.000000 -0.230797
2 0.250000 1.750000 0.000000 0.000000 1.982240 -0.393594
) 0.375000 1.875000 0.008251 -0.071471 1.986540 -0.280976
4 0.312500 1.812500 0.006547 -0.038837 1.983290 -0.337285
5 0.312500 1.937500 0.003303 -0.057902 1.994420 -0.255887
6 0.250000 1.875000 0.003479 -0.031154 1.991130 -0.312196
7 5.750000 -1.000000 0.000000 -0.038837 0.000000 0.202330
8 5.750000 -0.750000 0.000000 0.000000 0.017793 0.378369
9 5.625000 -0.875000 0.011237 -0.066696 0.013481 0.249748
804 0.750000 1.812500 0.037547 -0.152138 1.955700 0.134478
805 0.843750 1.906250 0.022287 -0.143461 1.972070 0.498178

M5EN 2 HAAIHARAUITIHAAVVDIN NS

ANUAUIAZANNIST IR 1 = 10 Tulamui 1

Nodal Coordinates Numerical Resuit
Node
X Y u v P curl
1 0.250000 2.000000 0.000000 -0.000398 2.000000 -0.002155
2 0.250000 1.750000 0.000000 0.000000 1.982110 -0.003803
3 0.375000 1.875000 0.000094 -0.000683 1.986490 -0.002626
4 0.312500 1.812500 0.000072 ~0.000370 1.983190 -0.003215
5 0.312500 1.937500 0.000037 -0.000555 1.994380 -0.002391
6 0.250000 1.875000 0.000038 -0.000298 1.991030 -0.002979
7 5.750000 -1.000000 0.000000 -0.000398 0.000000 0.002155
8 5.750000 -0.750000 0.000000 0.000000 0.01789%4 0.003803
9 5.625000 -0.875000 0.000094 -0.000683 0.013515 0.002626
802 4912200 0.254770 0.003777 -0.000911 0.260874 ~0.003167
803 4.972300 0.158914 0.002809 -0.000710 0.241182 -0.006336
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M 8 laawamanEdnvesnuEa anusuazai N = 0.1 Tulawud 2
Nodal Coordinates Numerical Result
Node
¥ ¥ u v P curl
1 3.707200 -0.239393 0.019335 0.156497 0.036819 -0.295477
2 3.500000 0.000000 0.000000 0.204503 0.000000 0.087974
3 3.414400 -0.478786 0.050405 0.199454 0.081367 0.103957
4 3.457200 -0.239393 0.028157 0.203416 0.040349 0.095965
5 3.560800 -0.359090 0.035959 0.191856 0.058032 -0.095760
6 3.603600 -0.119697 0.013401 0.189824 0.019141 -0.103751
7 3.904700 -0.751649 0.000000 0.000000 0.106015 -0.756921
8 3.659550 -0.615218 0.041837 0.148562 0.094999 -0.332868
9 3.817830 -0.496650 0.019453 0.088719 0.072995 -0.523902
10 3.000000 0.000000 0.000000 0.000000 0.000000 0.939387
726 2.127260 -3.164990 0371775 0.002437 0.479897 1.512040
727 2.126860 -3.129130 0.310452 0.002088 0.480568 1.793570
IR 4 LARINAm AN AUV AnuAIIazAWE U =10 TuTamui 2
Nodal Coordinates Numerical Result
Node
X y u % p curl
1 3.707200 -0.239393 0.000131 0.001541 0.036022 -0.003153
2 3.457200 -0.239393 0.000188 0.002016 0.039554 0.000679
3 3.414400 -0.478786 0.000375 0.001989 0.079771 0.000954
4 3.435800 -0.359090 0.000280 0.002004 0.059627 0.000817
5 3.560800 -0.359090 0.000254 0.001898 0.056848 -0.001100
6 3.582200 -0.239393 0.000169 0.001892 0.037706. -0.001237
7 3.904700 0.751649 0.000000 0.000000 0.103707 -0.007372
8 3.659550 -0.615218 0.000326 0.001473 0.092976 -0.003311
9 3.817830 -0.496650 0.000148 0.000874 0.071394 -0.005191
10 3.000000 0.000000 0.000000 0.000000 0.000000 0.009300
805 -2.809010 -1.526390 0.001125 -0.001482 1.713160 0.003125
806 -2.903500 -1.582630 0.001207 -0.001604 1.715170 0.001039
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