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Naﬁﬂw;]ﬂgzlﬂﬂm LAAANEHIMNLINIFTIAANAR
'Luufm‘z"iaﬁuﬁmmua:qmmquL’il?a
Protective effect of green tea against paracetamol
induced hepatotoxicity, testes and quality of seminal
fluid impairment
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Abstract
Male mice were forced fed with paracetamol 500 mg/Kg BW/ day for 7 consecutive days.
Enzyme SGPT (serum glutamic pyruvic transaminase) significantly increased up to 199.50 £ 16.18 IU/ L and
differed from control group at P< 0.05. Corresponding results were showed severe liver damage by
increasing necrosis areas and vacuolation areas. Testicular impairment also was found by decreasing of
spermatocyte layer and spermatid layer in seminiferous tubules, concord evidences showed low quality of

seminal analysis. However, when mice drunk green tea 2.5% as drinking water 4 days before paracetamol
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1 induced toxicity.
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8 (Zilva and Pannel, 1984) @13naze)
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| and during paracetamol treatment, liver damage and testicular impairment were significantly

These results were concluded that green tea 2.5% may protect the liver and testis against
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wu'lwi SGPT = 133.00 5429 1Az 106.83 =+
48.18 TU/ @A3 MWEAL  LazuANARIINNGN
135vo s uraINeavIIA 500 Naaniu / A laniu
vhmiindadadieulan SGPT =199.50 + 16.18 1U/
fn3) edaiifodifey @ < 005) Ui 1

E control
BGcT25%

b O wirnamnea

O wsnaminea+GT1.5%

B v uamnues+GT2.5%

Control sulva )

' p}{ﬁﬂﬁﬂﬂi}ﬁ;awmﬁﬂmwma«ﬁméaﬁu
1850 mueavIg 500 Taandu
MINAY
<f1 23 wazwudevaz 100 vaziiny

HANUTUITIVBIMTTIAY

Wi moaswinhnFendudy
msmmedioiosuanaslaoiiszduni
13 uazBmsnudovay 100 daunguit 14y
pavia 500 Saandw/ATanduihmin
vty 1.5% wuiimshaodied

B1+11 1.5%

U1+ 2.5%

szauou i SGPT lud@Suveanyhan 185 ue s usaweanazyidien (G.T.) dnusidieiy
sewinnedmilszdueu lmiszninndudsiunaadan P < 0.05

a i o i d
AUNTEAVAMTUITIN 2-3 AzNUTooaz 100 44
Qs o g d 7 1
Hszaumsmaoveatiomeny uuanaennvyngy
Ci r (] = o iﬂl.ﬂ =1
nlasuomswrayeasi o dnuuzinalndlu
; & ot @ o ” .
WioWeAuNUUTNUTSAAAUAIY (necrosis area)
= o o
wazuInUadAU¥01117 (vacuolation area) 1ad
i o 1 o = 9 @
wynaui lasuemnsaaueatmiundendui
2.5% NUT IS DAVe A AR UIAZ YT IMEa AR
- 1 Ll 1 1 1 ﬂ. o
HveeIndanawa hivandenngui 185usmns
Hoo =t =
AINDARIIREY (TN | tazgli 2)



226

KKU Science Journal Volume 35 Number 4

Research

3 o IA’ é. ar o bl ﬂ, @ - =
mnef 1 ssduauguisslumahawilodedy  SwauuSnuinuwedduae  uazuinouradduil

1 1 W o 1 el Yar =
ﬂfﬂﬂm%amgnmﬁnqam"lmumwﬁuwwammzmwﬂ’a

ng's.mﬂnm wﬁummfgum 3 Necrosis area Vacuolation area
N=6 Zonaziiny) (X + SD) (X + SD)
NYUAIVAY 0-1 (16.67) 0.33 + 0.81' 0.00 + 0.00'
YUV 2.5 % 0 (100) 0.00 + 0.00° 0.00 + 0.00°
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i o . o H é H =1 a li'ddﬁ o :
maan 3 Snouadlivimue  Swoumiiuimasuimlnd  SwouadlsuniFianagsuaumilsudii

qUswAnUnAveanyhdn 1dsunmsisaweanazaidion

H
i b

nguNALY Swoaitdn | ailfufiedeud | ailliuiiite | edlddiglhe
N=6 (X+SD,x10°87/31.9) (X+SD, %) (X+SD, %) Aan@ (X+SD,%)
NENAILAY 34.45 + 431° 62.67 * 4.63° 68.58 + 2.05° 22.00 * 4.09*
(100) (100) (100) (100)
YUV 2.5 % 31.66 £ 5.17° 61.16 + 4.99° 62.16 + 5.34" 26.16 + 3.88"
(91.90) (97.59) (90.64) (118.91)
HINTUFAIUDA 2141 347 48.16 £ 7.08° 48.00 £ 6.75° 34.58 + 4.80%
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nthesis Strategy of Molecular Templates for IspH
Enzyme Inhibitors
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uUnAnes
anmdulumsdunseiansiuduon s IspH 719 Methyl-(E)-4-hydroxy-2-methylbut-2-enoate
132 Methyl-(E)-4-bromo-2-methylbut-2-enoate @131301#36% 14910 methyl-2-bromopropanoate 1A8f
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Abstract
Syntheses of molecular templates for synthesizing IspH enzyme inhibitors including Methyl-(E)-
4-hydroxy-2-methylbut-2-enoate and Methyl-(E)-4-bromo-2-methylbut-2-enoate can be successfully
conducted. Starting from methyl-2-bromopropanoate, both compounds were obtained in 29% and 18%

overall yields, respectively. Although functional group transformations of these compounds showed unsatis-

factory results, these procedures have been proved to be convenient and provided good yields.

AN W N o n’: L4 ¢ asy Y =4
fmdmdn: msduduenlal lTeTwlSuess aueu-wnTamm erdnsnanise

Key words: Enzyme Inhibitors, Isoprenoid, Non-mevalonate Pathway, Antimalarial Drugs
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Anopheles sﬂuwmx (Razakandrainibe, et al. 2005)
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methylbut-2-enoate (16) A1NI0N V& lumostunou
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Correlation between Total Solid Content, Particle Size

and Rheological Properties of Natural Rubber Latex
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Abstract

In this study, the factors affecting viscosity of natural rubber latex were investigated. Samples were

prepared from Hevea brasiliensis natural rubber latex which was concentrated with 55-65 %TSC by centrifu-

gation and preserved with 1.0% ammonia solution. The effect of total solid content, particle size and particle

size distribution on viscosity was examined. It was found that the viscosity of the natural rubber latex slowly

increased as %TSC was increased. The viscosity was measured at various shear rates, all samples showed

shear thinning behavior.

By using De Laval Centrifugal Separator, the particle sizes of concentrated latex were in the range

of 350-760 nm. It was found that the particle size tended to decrease following to the collected fraction

sequence from the centrifugation. The rubber particle size in skim latex (130-160 nm) was smaller than the

particle size of concentrated latex. The effect of particle size on viscosity did not show significant difference.

The rubber particle is highly deformable. Thus the size separation under centrifugal force may not be

accurately discreet. All samples had a broad particle size distribution.

o o ar o = = o &
MR : 118195550A Aanunila  USinavewdaisvua

Key words . Natural rubber latex, Viscosity, Total solid content

Unin

sawisuiluinasugiidanuddyde
wsugnaveslszimalnanazdianuiluegues
Uszannsnin 6 Aruau wiedesas 10 veslszans
Falszma  USmamananevesneludl 2549
Siauedu 3.137 Sy lazdioons19lsum
2.772 2wdu (@aiuidvens nsudmmsinuas,
2550) Lmumqﬁsmmmuﬁuumwﬂaﬂimsmqmmw
vonhenait e v I damansznudonszuy

¥ 1 ¥
minanlutuneua1an 1 ldinhensssuenaly 1y

audaly
TEAUGATIHNTIUNITHAAN AR A UATO19F TR

¥ ¥ o
nu - Mluvdueeumsnilszihiesan

faifu auedsesa e lauazimsAniferiy
ﬂaﬁ'ﬂﬁﬁwadﬂﬁnﬂ'ﬁﬁﬁﬁmaﬂfwwﬁiiwﬁsﬁa
muu:m14"114msmuauﬂmmwmmﬁamqﬁsmmﬁ
}ﬂummﬁmmua Tﬂﬂclux‘l"lu‘.lﬂtlltllﬂﬁﬂﬂ"lﬂﬂilﬂ
A1 fifnadenumiia (viscosity) Vo
s3I U USnaveaiaiinen (otal solid
content, %TSC) YUIADYNIAYN (particle size)

w - dqy & A
HAZOATUNDU (shear rate) N1F  HIAINNWHLA
] b
vouNeNIANNAAYonszuIUmsulszies
A YUADUMITHAANAAADINEI LAz auliAvDd
= o o :!I ale - ar (é
HagNMNeNN 1A wavauiAvosHans w14
K. Cornish ita% J.L. Brichta (Comish and Brichta,
2002) 3w<1m:n maﬂimmmauwﬂuuwNﬁssuﬂnﬂ
umﬂwmmwuﬂﬂjmuwnmmlu WAz LT. Varkey
lagAme (Varkey et al., 1995) ﬂ‘ijﬂu'lfﬂd'ﬁiﬁi.f‘]ﬂﬂ
Bl A aQ
UAPINOANTINULY shear thinning WBOATURDU

RTIETA

msail gunsainaziEmInaaes
1. asndl

L1 honsssued (Hevea brasiliensis)
¥uf RRIM 600 9INgUGI90019MUDIN0

1.2 msazaouen Tutls 25% uay 30%
99NUTHN BDH Laboratory Supplies 1188 MERCK
(Germany)




. a & o A
iy NIINeEEas v, U1 35 atun 4 241

 qUnsaiild

2.1 w3osiluuoniia De Laval Centrifu-
gal Separator (34 LR16KR) 91N1UTHN AB Separator
‘Stockholm (SWEDEN)

22 m%ﬁammwﬁwﬁa Brookfield
‘viscometer 111 concentric cylinder NNUTHN
‘Brookfield Engineering Laboratories (USA)

23 ISpaiAuIABYMAFIA BI-200SM
‘Goniometer and BI-9000AT Digital Autocorrelator
aﬁﬂﬂ?ﬁ'ﬂ Brookhaven Instruments Corporation (USA)

3, 3mInaany

31 Budiodinieean  @umsaza
wow Ty 1% Lﬁ'a%’ﬂmammfwu

32, mﬂimm'uaaswamwummmamq
Woan STuaouad

Fumethudimiminfinieuvesanind
mmummaquumuumﬂumm 10.0 + 0.5 niw
muavuumumuﬂmmuau nagidsanuuim
AR wolhhmausnsznommnds ewdy
indunierhuSanaieuminindulszaina 1 gn
AR UAIAT Nﬁnﬁmfwwﬂmnuuﬁufiﬂm 210
s euludey  Taoldanudaedlu
ssnunas Iamdounigungii 70+ 2°c il
na 16 $1ue wieaunsziamuenla  1haw
utheannngou ﬁﬂﬁsﬁu‘!uimsﬁ”;aﬂmm%’ru 74
sthifimbmin Weudedn 30 Wi uagien
S0 nniminfTuiinaosn i andamndrai lifu
0.5 Naaniu

% .5 & 3

33 Hwhenaamiomiouiuineatu
fisnawowdaianua (TSC) sz 55-65 %
Taomsihahosaadioniesimonyiia De
Laval Centrifugal Separator HAZIIAI0G1MON
¥Aaz 5 1A WAazizm 100 Jaaans i

Smnanmmdlvmsazaouen Tuie 0.7 %

34 hetnnonsiinion ldudaziin

Al daiauaay 150 124:1997
A -

Taondunouan

mibonasemdnlszsng 5.0 £ 05
niu wazthaRmiminfiniou @nihndunion
u’iqn?lﬁumﬁnﬁnﬁ’uﬂnmm 1 QRUIRRIFUALIAT
wﬁunummﬂumuuﬁa uammmmuuﬁmmmu
%19 e lhhoausnszne iy i
s ey uazsihamiuneulude 32

35 imetwmhoeiiaion 1Rudazvan
Y iiavenhoiissasuien 3.0575,
6.115, 12.23, 24.46, 61.15 Hay 1223 sec’ vaizh
vinsianmilaniugueamgiin 25°C

36 mesnnoiimioydudazvan
‘11Jmwmwmumﬂma"lmfwnﬁmmﬁmn
NTIRIUBAA (light scattering) 1ABINIDINAID01
dhendasmsazawueyTuile 07 % widmsi
aouthela uazavinaoymansfiguugi 25°C
AWEINAY 532 nm

37 ihdetamiheiieiondudazieds
‘lﬂﬁnfmﬁﬂumqa Taorhiednhune oy
il uazazmolumsazas ngdu mmiu
ihdegieion 18l minninTiana dremaiia
gel permeation chromatography (GPC) Taul¥oas
ms'lwadl 0.5 Aadansani Safiquingil 35°C

wam3dveuazmsonlsiena
1. wavoulSinameandaiavinaenmila
Nu5ei 1gdn A duiussening
Wamewdaianua (%TSC) funnmiiaves
Wensssund  vinasnd 1 i@ hded
houdeuiunoy 2548 i 1 finson 185
Wam'iqﬁ!mnﬂqaqﬂﬁa 64.2 % uamﬁiﬂﬁﬁ'sﬂéw
"hjmﬂ'mﬂwﬁﬂﬁé’ﬂmﬁam{mq auﬂumua
ﬂsnmmm:mmﬂmmuw Amiave e

nmmﬂw HAZMANUNI ’Ft‘tlils‘lﬂ?ilﬂ‘lﬁ‘lz!'iﬂﬂ‘lﬁﬂﬁ




242 KKU Science Journal Volume 35 Number 4 Research

1uﬁ'ﬂym..,m§mﬁmﬁ'uﬁﬁ1é'ﬂﬂ.ﬁauﬁiwq nan 14 -

mﬂiwhﬂn 1 iJ..,wmnmﬂsmmmmummﬂuﬂm e f
anunilavanhonsiisder  wazilerSuin i ' A EA
vouotmuaiuiunnuniiavenhmadeziia g o

fee) dnnniu  SeroandoaiunanuIioves g

K. Comish iazamiz Wufo ilorhonsssumnai é

- g 4 G £ & 3 TR R R e san
USnvewTannTuaNUTNIHYD NNEUNLAY 1 : s M
usaﬂs::ﬁﬁzﬂ'iwmgmﬂuuﬁmﬂ?:urfma"lﬁ'mm ¥ % % % 9 M4 Q8«6
wilavoanodiinnniudie (Cornish and Brichta, Wnaveadaiamsa (%)

2002) HATHAIIUITOVDI M. Schneider LAZAMY gﬂfn 1 uz'rmﬂnuf“fuwuﬁsmmaﬂimmiumum
I¥anulhoneduns e inionnn buyl acry- Wanua fumanuniiavesdaediniens
late, methyl methacryhc acid Uag acrylic ac1d of SEPO5_1

2
ﬂimmmsmmﬂuﬂmuw aamiatestihen
¥
ﬁasﬂﬂzmzmuw (Schneider et al., 2002) Tumsiaanuniiavadiigs MsasuRou
a:{ 1 1 =) g 1 al = o
Mdinanemanumiiauesioaruiy 31 1dvims
MIEN 1 eI NNFURUTIENIE %TSC Aum ﬁnmmmﬁuﬁuﬁ'ﬁvﬂduﬁﬁmuﬁaudwq ﬁ'umm
o
ANWHTAYDIAI881911819 SEPOS_1 @ H‘l«lﬂilfJQNW‘lQ‘ﬁﬁ'&Hﬂﬂ iﬂﬂm‘iﬂﬂ‘ﬂf]w“’mu‘]‘l‘n

A du A FI'Iﬂﬁi“lmimﬁwu ﬂﬂwuﬁﬁmammwwumaﬂm
ANUHEANDATUDDUAL (cP)

ey | %TSC
aos7 |61 liase [saiel e |ises I‘ﬁu ﬂaﬂ“l'iﬂﬁﬁﬂ\\ﬂluﬂj?]ﬂﬂ 2 mﬂﬂummmﬂﬂu

SEPOS_I/I(b) | 642 |356 |201 [ 235 | 195| - | - UnNTIY 2547 ”lfﬂ’ﬂ I (RTSC = 62.0%) Uak
SEPO5_1/2 63.7 [363 |250 | 201 | 165 - | - mamqmmqmwmman 2547 ﬂg’ﬂﬂ 3 (%TSC =
sl bl et (R R e B 623%) iieviiedillmammilaiisasudou
SEP05_1/4 62.7 |256 [169 | 140 | 117 94 | - ' oA A e s - H -

A199 NI UNDINNEAT URBUANNHTIAYD 81392
SEP05_1/5 61.8 179 | 136 | 113 | 95 | 77 - , bow A o , 2 2 ¥ g
sepos 16 | 09 |133 | 109 | 100] 84| 68 | - Manad uummaimssamwmamalammmmi'n
SEP0S_1/7 | 603 |138 [101 | 92 | 80| €8 | - DUMINGINIINTZMNTEHINAINATY HAZDYMA
SEPOS_IS | 599|123 | 92 1 79 | 691 S8 | 331 yyel@funsadeuszifaman/asumlasgisaagil
SEP05_1/9 s62 |61 | 51| 46| 40| 34 [ 3 o = A

MITAGTOIINUNAMIVB TN 1A5Y dawam v

. B o o - v
(a) SEPO5_1/1 ¥il1003 WMIHIADUNULIOU 2548 AN | ANUNTIAYDNINE19AAAY (Blackley, 1997) M
(b SEPOS_1/1 Munofia horuidouiiugion 2548 el | 180 nna gt 2 Fawaasnnudniugaznhegan
M 1

1 ¥
IR P @oufuanuniia  uazwuIuilodasuROUYITY
SEP05_1/2 11803 MWW NIADUNUEIEU 2548 AN | ¥ =
WONVLUAAINGANTTUNUY shear thinning 198 PF.
Luckham 1azAMe (Luckham and Ukeje, 1999) 18

¥ 1
mmanaassluheanead laiu ¥ lananisneand

Maun 2

Tudnumei@uany H.E. Hone HazAe (Hone et al.,
'

2000) NUNAOATURBUEY 1aweda laTunang

WQANIINUUY shear thinning

I




Ny

- i o |
MIFNIAINLAIRGS 82 N 35 aJun 4

243

MR 2 HARIANNAURUTIENIIMSAs U oU
3
AUANUNIAUD 15T TUIA

]ANM“I (%TSC=62.044) | AUGO4 3 (%TSC=62.309)
[ - = o ) ]
ATUNDU AIHHUA oATHRDU AUHUA
(sec”) (cP) (sec™) (cP)
12.23 665 0.6115 511.93
24.46 468 1.223 287.96
61.15 314 3.0575 197.09
122.3 240 6.115 157.42
12.23 127.34
24.46 105.27
61.15 84.47
1000
5 \H‘-‘_‘““'H—-..__‘_“
e
10
1 10 100

AT uAOu (sec’)

g2 uaawnuduiuisznindasuioudy

ANUNLA (a) 11879 JANO4_| (%TSC
62.684), (b) 11879 AUG04_3 (%TSC =
62.309)

|

2. HAVBIVHIABHNIARABAINYLA
msthueniehahnssssunidonies
-i:-luuumsﬁﬂ De Laval Centrifugal Separator 1éwa
mimARBadInIs 19T 3 nuhdednhsufisio
Rinnoynineglusig 350760 nm naziiion
afuivnaeyMAnaszina 150 am uaziioh
fethnhenaadeusuno 2548 Wihaiewnon
ot wud vnaeymanavenoetuudaz

dethaiin Iduiidnasamddumsifudetienn
msthien (Blackley, 1997) o Fa06101i1e197RY
e 1 ﬁmmﬂmgmﬂ“lnajﬂiﬁqathufwm‘f'hﬁu
fduit 2 nazdethnhesfifuddud 2 Tvina
oymaluginhdethaihmiifyludduden e
Anumavesvinaeymantsenumiiavenie
sysund  Tanihwedhahodiiliinaonds
Honualndifvei HATVLIABYMIAGNANNUNIN
anwwita I&namsnaanifanised 4 ienfou
fvuiedinnmaiitfnameudiaa lndifes
fu wrh anumilavesdetinhoadinnuiand
fudeonn whgilvnaeymaiiuandieiu - aw
fnaaulFoudionluns gl 3 Wifiorwitosnn
aymanaRamsnlasuinlaszliuneldusiiine
namsihuondiodis Suilivnaeymauves
upazderaiinion1dfinuuandreie idany
ua::w1ﬁaun1ﬂﬂ1ﬂu1,fw1aﬁﬁmf'|ﬁﬁmsnizmu
A

M3130 3 HAAIVLIABYNIAL VBN NETINNG
4 - 4 o -
Aldnnmsiludroniesiunonyiia
De Laval Centrifugal Separator

fedls | vnaeyma (nm) | PDI
SEP0S5_1/1 446.6 £ 9.6 1.08
SEP05_1/2 4223 + 158 1.02
SEP05_1/3 406.7 £ 12.1 112
SEPO5_1/4 381.0 % 125 1.06
SEP05_1/5 3743 £ 117 1.02
SEPOS_1/skim |  149.4 * 3.68 132

A e =

WRANYIHAYBIVIABYMA ATABA

o EY v
NHAVONNBNTIINGA  laordlotahenahi
= =1 n’: = Y] =
Psmnamewwmmualndifvaiu uativinaeynn
g amanmanunia ldnaminaassfanisig

=

4



244

KKU Science Journal Volume 35 Number 4

Research

maai 4 yaasanuduiuiizniunaeyma
¥ "
A UANUHIIATDNBTTUANL
YSinveadanarua lndifeaniu

fredha | %TSC| winaeyma |aamiia (cP)
(nm) fisanien
1228 sec”
DEC04.2/2 | 57.7 | 397.5 £ 43.0 70
AUGO05_2/5 | 57.7 | 4208 £ 113 48
SEP05_2/1 | 580 | 388.1 £ 109 58
AUGO4_1/5 | 57.3 | 700.7 £ 313 49

T3 283 73

733.6 £ 154 71

5725 £ 13.0 74.2
12 & 173 69.8
609.2 & 24.5 103.7
4499 * 10.6 76.8
446.6 * 9.6 92.1
4223 + 158 78.7

AUG04_1/3 | 60.2
AUGO04_1/4 | 60.1
AUG04_1/6 | 60.3
AUGO4 272 | 595
AUG04_2/5 | 60.8
AUGO05_1/4 | 59.9
SEPO5_1/1 | 60.3
SEP05_1/2 | 59.9

AUGO04_1/4 | 62.1 | 7336 £ 154 116.5
AUGO4_2/5 | 62.3 | 609.2 £ 24.5 150
AUGO05_1/2 | 62.4 | 4485 £ 20.1 135.7
AUGO05_1/4 | 62.5 | 4499 £ 10.6 137.6
AUGO05_1/5 | 62.3 | 438.0 £ 98 131
SEP05_1/4 | 62.7 | 381.0 £ 12.5 140.1
SEPO5_1/5 | 61.8 | 3743 £ 11.7 113
SEP05_2/2 | 62.2 | 3899 % 13.1 138

A = = A 1l ¥ e 1o
WwenlSemAsuaiedrnneanilsuim
& o = @ v A
Yolaavuanlndifoany WU ANUNLAYDL
dedinimainnumnaemnieonn uziving
sumaiuaneeiy mufngauFouiionlunsm
o By A a =
i 3 mitlewiieanneymanaiamsn/asunlas
qusamelduss ifannmsihuendedi waz
n'i Y at L ] LY L =]
mseaihuuendled i lawnsalSumanusalums

! A o e )

Puveuniodld o limsuendlednamuing
¥

ayman Idnnazunaeymasnlunieasssund

UMSNITNVAIY

1000

(cP)

-
ANUHUA

0 UTS=62%
TSC= 60%
* WISC=38%

350 400 450 S0 350 L] 650 T 750 &

VYHINDYMIA (nm)

s 3 uamamwAINTIEHIUABYMALN
FUANUKTA (MOATUNDU 12.23 sec) VDY

a ] ¥
‘H"IEJ’]%ﬂiJﬂ'i%ﬂm‘UﬂQl!?.lQ‘!ﬂﬂﬂiﬁﬂiﬂ&ﬂﬂx‘]ﬁu

agilwaniide
shssssnaTaoh Wi S naveads
Fanumedsznin 3040 % mem»mm“lﬂ'lanflu
'mqﬂu”lumiHaﬂﬂnﬂ.ﬂmmmameaiugﬂmaammq
$u FdnSnuvouieiame hivoendr 615 %
Tuandseiinhossssunaldihaiteiuam
utuuenien §2638mailunen (Centrifugation)
yurh Pnaveudaiamavenhoaiiuiulieg
g 5565 % uasideennolfinymaves
Usnaeaniaianun l.mwmﬂaumﬂ@iﬂmmwﬁﬂ
’nﬂmmmaumm ﬁﬂll’]ﬁ'ﬁﬁi‘lﬂﬂ’}"l nwﬂmau
Amile Luﬂmrmmﬂsmmmm;mmwmnmmu
91’JEJEIN‘I,HEJN%]“‘lJﬂ'Jumuﬂlﬂﬁd%‘i«lﬂﬂ'ﬁ‘lﬂ‘] nazile
ﬂﬂﬂmﬂummu ammilavonhinzimanas
nEIfe 1eAAINGANTSULUY shear thinning
msthuendaet e suna lnefumes e
astludiedazlszana 100 Hadans wun
wmaunmmmﬁ'mfi101f1tmﬁ1.1.mmmawmﬂ°?;




245

af 1 szilvinaeymalugnidlediaiemavig
d g a 4 o s ]
f2uaziinnaeynIARNAINAIAY HI0AIEN
s = d o = w
pesssunAnITINavedaiauaIndifesiv
:: 1 at 40
weeymangaiu lilmarumilangasuneu
¥ H
Aoy wunuhieziivinaeymaeaiaeny
1A s 4 @ Vet ow =
aliSinavowdanarualndifisaiu anumiia

' ¥
aaienanlndifeanu

fafinssuszma
qmﬁ%’m’f"lﬁ’%’uﬂmuwmﬁsﬁ'tfwuﬁamﬂ
uiiionamuasme Tmianuosie §iivlnsve
YOUNTLAVMUIBNUA NI fiiga

19NE1591909

aonfuiieons nsuINmsneas. (2550). A0ALN
Uszmang. 1: 5.

Blackley, D.C. (1997). Polymer Latices: Science and
technology, Second Edition. T.J. Press
International Ltd, Padstow, Cornwall, 60-64.

Cornish, K. and Brichta, J.L. (2002). J. of Polymer
and the Environment. 112: 13-18.

Hone H.E., Howe M. and Whitesides H. (2000).
J. Colloids and Surfaces. 27: 283-306.

Luckham, P.F. and Ukeje, M.A. (1999). J. of Colloid
and Interface Sci. 220: 347-356. Schneider,
M., Claverie, J., Grailiat, C. and McKenna,
T.F. (2002). J. Appl Polym Sci. 84: 1878-
1896.

Varkey, J.T., Rao, S.S. and Thomas, S. (1995). Plas-
tics, Rubber and Composites Processing and

Applications. 23: 249-257.

[



2.8, 3v. 35(4) 246-251 (2550) KKU Sci. J.35(4) 246-251 (2007)

LULIIRAENIsUIANSa UYL 2 d6

o = s
oyasal A5z 501 "

unande  °

Tdatmusiaesmsihanufenlu 2 TavouriuiaglasTimsmuiadduaviiomuum
Wéndnmfounazquugifidumisieg vewuusiaes mnmsd W wamEnunnandhe 40 em
67 40 em Fymadalumndsleefidonlvvouiva fo Qumgii fuuu 100°C dwdhe 75°C duam
50°C wagdhuan 0°C fignnzaga indndanudeuihnihiudndnuousen Tasfvun 1.71645x10°

w.m? sagnyuiaesaunsodnmimsianuioutuiagyiaoug 14

Abstract
A model of heat conduction in a 2-dimensional plate material using numerical method was
proposed in order to calculate heat flux and temperature on different positions of the plate. The results show
that for a 40x40 ecm2 Fe hanging in vertical with temperatures of 100, 75, 50 and 0°C at the top, on the left,
on the right and at the bottom respectively, at steady state the heat flux flowing in and out equal to

1.71645x10° W.m™. In addition, this model can be adapted to study other materials as well.
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Abstract

In this study water samples from Songkram river were collected and analyzed from March 2004
to February 2005. The obtained results were compared with that of Songkram river in 2002. The result
revealed that, the quality of water was depended on the rain content , therefore the content of chloride in
February of each station will be used for the comparison of the degree of contamination. Water samples were
collected from 13 stations in June, August and December 2004 and February 2005 and analyzed, the results
were compared as follow : station 1 which was a controlled station, the content of chloride in February 2005
was 37.90 mg/L (12.63 mg/L in 2002). the chloride content was seriously increased. Station 2 and 3 were
seriously affected by salt production in Ban Dung. The content of chloride in February was 14,555.00 mg/
L, and 4,473.00 mg/L, respectively (9,435.67 mg/L and 4,397.67 mg/L in 2002 respectively). The chloride
content in both stations were increased compared with that of in 2002. Tt can be concluded that the
contamination was more seriously than in 2002. Station 4, which received discharge from station 3 during
rainy season. The chloride level in February was 3,692 mg/L, (no data in 2002). Station 5 which was 12 km.
far from the salt production area of None-Sabang and Ban Nong kwung, but the water quality revealed that
there was no evidence of serious salt contamination from these area. The chloride content in February was
84.88 mg/L (129.40 mg/L in 2002). Thus the chloride content trends to decrease. It can be concluded that
the quality of water in this station was depended on the content of rain. Station 6 was indirectly affected by

salt production in Ban Dung since it received the discharge from station 4. The chloride in February was
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323.90 mg/L (646.13 mg/L in 2002), the contamination trends to decrease. Station 7 was selected to study
for the contribution of Ban Serm salt production area which was 17 km away. The content of chloride in
February was 153.44 mg/L (311.50 mg/L in 2002), the chloride content trends to decrease and revealed that
there was no contribution from the activity. The water quality at station 8 and 9 were about the same level,
the amount of chloride in February were 63.16 mg/L and 99.07 mg/L respectivly (338.07 mg/L and 309.37
mg/L respectivly in 2002) thus the chloride content trends to decrease in both stations revealed that there
was no contribution from the activity. Station 10, 12 and 13 were serious affected by salt production in Ban
Ta-sa-ard. The highest amount of chloride in February were 575.90 mg/L (550.30 mg/L in 2002), 711.00
mg/L (754.60 mg/L in 2002), 385.05 mg/L (540.07 mg/L in 2002 ), respectively, Thus the chloride content
trends to increase slightly at station 10 and decrease at station 12 and 13 compared with that of in 2002,
The water quality at station 12 and 13 were higher than that in 2002 because of the better management of
the underground salt water resource at station 11, while the contamination at station 10 was increased due
to salt production activity that moved from station 13 to 11 since December 2002,

It can be concluded that the contamination at every stations in this river were decreased with
respected to the year 2002 except station 10, because the salt production plants were moved to station 11
since December 2002. Station 2 and 3 were seriously contaminated at higher degree than in 2002. It is

necessary (o study the impact on groundwater quality and on the concrete construction around these areas as well.

¥
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Key words. Natural leaching, salt production, water quality
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Abstract

The species diversity of protozoa was investigated in seven biological wastewater treatment ponds

of Mitr Phuviang Sugar Factory, Nongrua District, Khon Kaen Province. Water samples were collected in
three phases of sugar production, including sugar phase (late of March to early of April 2004), non-sugar
production phase (late of April to early of May 2004) and after drying pond phase (late of November 2004).
Water samples were analyzed for the following chemical and physical parameters:

BOD, total dissolved solid (TDS), suspended solid (SS) and chloride (Cl). Protozoa were identified by light

temperature (T), pH,

microscopy. Ninety-seven species of protozoa belonging to thirteen classes were found; two species of Class

Karyorelictea, twenty-eigth species of Class Spirotrichea, two species of Class Prostomatea, eigth species

of Class Litostomatea, four species of Class Phyllopharyngea, fifteen species of Class Oligohymenophorea,
three species of Class Nassophorea, twenty species of Class Euglenoidea, seven species of Class Phytomonadea,
one species of Class Cryptomonadea, twelve species of Class Lobosea, one species of Class Filoreticulosea
and three species of Class Heliozoea. Protozoa communities were similar at the different sites. There were
very few protozoa in Class Karyorelictea, Prostomatea, Filoreticulosea and Heliozoea whereas there were
many Spirotrichea and Euglenoidea. The different numbers of species of protozoa affected from the
difference of both physical and chemical factors of the water in the ponds. Some factor could limit the
growth of protozoa. The obvious factors that caused the difference were pH, temperature and BOD. Some
species of protozoa were found only in severe wastewater, such as Podophrya collini, P. fixa, Spirostomum
teres and Acinaria incurvata. Some species were found in clean water, such as Amphileptus craparedei,
Lacrymaria olor, Tetrahymena vorax, Entosiphon suicatum, Distigmopsis grossei and Arcella bathystoma.

These species may be used as bioindicators of water quality.

Mdey: Anuranaeued Ins Ind, ndmeiduniidnd, tethidaiude

Key words. Protozoa Diversity, Physicochemical Parameters, Wastewater Treatment Ponds
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