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ASTAPAC AUTOMATION SYSTEMS CO L'T'D
50/32 MOO 8 Phaholyothin Road, Anusawari, Bangkhen, Bangkok 10220 Thailand

Tel : (662) 973 7047-48 Fax: (662) 973 7049
Email : asiapac@cscoms.com
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SPECIALIZED IN ULTRASONIC CLEANING SYSTEMS AND ALSO SOLE
AGENT, DISTRIBUTOR, STOCKIST & DEALER FROM THE BRANDS YOU
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More Than A Thousand Of Products From Which To Choose!

_ Pipe Fittings and Pipe, Pumping, Process Heating,
Tubing and Fittings, Vibrating Control and Air Conditioning, and
Hose and Fittings And Filtering Instrumentation Ventilating

Lighting And Power Machinery Measuring,
Electrical Transmission Maintenance Leveling, and Inspection
Fabricating Machining Parts Treating, Hand Tools

Cutting and Sawing Abrasives, and Finishing

Asiapac has firm up and representation rights with many suppliers from USA, Europe, Japan and
Singapore. With our solid relationship, business acumen and vast network of
suppliers plus we have many manufacturers’ in our database, Asiapac can find any products for you if
you know the manufacturer’s name, brand name or product name.

If you want pricing on a specific item, please contact us and we will provide

with a quotation to meet your needs. We give you the BEST service
and LOWEST price that will help you compete with your competitors
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- Uszindlne geldd
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5. nsuwsnszaneludsuandas
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WIRREN IRIINNINIZYIN280NEE
WlmAnansssng1f  wazunas
dAgifnisuninszanelunge
windax Rensimnisiilagnisees
PCBs lWUMAIgRATMNTIN
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5.1.1 lduvumuanluszuula
v 10w dielectric lunsiauas
I#13s PcBs dazoglundn
AN FWIUABNTNRLAANISUANAN
wazfinisidndlignis  du
nstlenauluuSiondilufauwinis
3599

5.1.2 Tduvussuulalaifinig
AIUAN 13u L luszuudiemany
Saw nIaln hydraulic system 1%
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auaLan yldeinsanisiiusiu
swluridn
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wIndan F9 lanaeisawiunisly
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U5581N1A LARIWLAAINN1SATR
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7 - a o a
Uuasrusznaulugungdisn wie
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LARIINN1552LMe289 PCBs NiaiTin
= &
plasticizer #9815 PCBs Wanazi
USunumaaTwen wazszinelansa
A11815 PCBs ##iAd%7 wanann
& dda ja °
%815 PCBs NHUSNIMAADTHAN
sasatinuffsendfenluiln
dioxin Iﬁdw
- AISWNINSzaElBA®
S a & o '
WAZU LARIRAINASITEIRILNAS
7% PCBs 1HwasAlsznau laun
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DDT (Judn Fen1suwsnszanele
1 J 1 =3
FINHITHNANTETNURADITSUURLIA
e warNeafAn2998INISHAN
ﬁl 4 -1 J 1
fge wasanfinsuwlavagly
N wazdmivinle
nantRniegsa vldans
PCBs finszangagluossngnfay
laifinssanes urdagluaniae
AMNIZEN 21981815 AANTS
wWaegugUldiluansdug afiana
& o & o | o
wReNINZWle  1d% 1IN
gaungfiuunatsiiesn azvinldans
PCBs &1x13ntAnUfAsaunud
nyraasuls laeanwizifionyle-
psandaunwd Faziinufisense

WassalUlsansswan dioxin AfANN
\Wufiwganda

6. N13M5339AUSNI PCBs 11
douamaan
2L AWEI1 USNN8 PCBs 71
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fadlwisuindanlulssinalne
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gefuSununlunaliifinaunsie
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nonihasanngefinisldlananiin
WAZNNSALENYDI PCBs 1Wa53NY5
Foflllu1n wANINASITUaZNTS
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idaluilagiulignassazfinald
finsazanludouindannninls

N19M9IIATICARIN US
EPA fiTnualwld GC %38 GC/MS
Junsasfiolunmsinsed uald
wAA ECD (electron capture detector)
Wae HECD (Hall electrolytic conductivity
detector) Twn153AsnzH PCBs 2

Jwmadiafigeann dudan

ARTI9TRUSH® PCBs 11
Souamgan 18ur a1ne i wazdin
Tudszinalnadolaifinnsimuagu
TufifiazdreBedrnnsginaas
UszinAds

- Twane TRl laitAn 1-
50 ng/m°

- Tumin WA ATN A 1ug/g

- T Tilalalvin 0.05-
0.5 ug/m°®

F189%N15398UIN10U PCBs
Tuduwindanzasusznalne §
Wasaniftosanldfnaesule
SUUSNNTIASIER

103189 BN1981979289
AIT Bousd 1972-1976 Wui
MSIANU PCBs 1wATNaWA®IN
walvidmszen S sous lalansnse
TnlAani 0.152 ug/g WazaINIH
PRERRR Tayaputch WU31
PCBs lwmznanfinainusiiiiga
wszgmawalallu  0.0003-

Ingwnadasua:inalulag e

0.0029 ug/g WazaNN1981979
PcBs Tuusish 4 sne Ao usin
WIzen uNivndn walsiuneUzng
uazudILENaDs WuiiUSInad
wagnn lla1ansansadalanae
\ASacdle dnsuishindmszenme
&9 WUnd  PCBs 0.58 ug/l 39fl
USH1URBENITATNIATIIRIDY
ditjss USsnm PCBs finzanaluvin
sfiUSanntasninfignazanagiv
Rznauin Lilasenazneniin
d1813agagu PCBs 13ls
wanandtlafinisns9n
USam PeBs lwitaidadniinaae
InavinnsmsiadauIninIsazas
289 PCBs lulasiunsals Fowudn
UauazUamiinluwusiidnszen
ROWETH PCBs 5.3-106.2 ug/kg
WAz 58.7-69.0 ug/kg AINAIAU
FounluszuuesaIniseziians
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PcBs Unilawda Inedinlng
ssidngsenelagnisivermsis
& & o od
PCBs UniUaw lasiawiziiadnin
§i PcBs Unagazinisazanagln
Fod B owe o o
adarwlaanluUSunmann wias
AuluwlSunaunvaeus fduurasns
nsazaNaggy deazlafinsaaiess
& o %
#ANIINT  BIATNH LN
[~ o 1 1
WuasrUsznauwdn u we 12 was
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e @ISO T whARIFSANES
PCBs 15
dmiulunsdizasyprarinem
lwsgaunninisld PCBs 1du
lsesuningunsallwith nalssaw
Aldvindwnasdnw hydraulic fluid
nSoAuNlde1dLNaIsIWIN DDT
=] =) [ U 1 J was
w30d 1 Jusw yaramaiiazlasu
PCBs Imensfiwaie 1 ug/vwmsing?
1 kg/Tw wazazfinisazanogly
& 4 & o | v o o
ihatfaduladuiduwineInudnd
X o
#ANIINHEINUINENS PCBs §18130
1 & a4 & v Ve 4 =
sxanagluiodorulaiuliadeds
1 mgskg (Uszanm 1,000 YN



1A3U) uazans PCBs avdzdN
aglusremelawinyinldfinnssane
Fagn senudomsranuluhua
H13ANUTsNI 20-100 ugrkg
wazluifonaasyamaivoin
Uszanas 190 ug/100 ml #9f
Usmnuganinlmanzasyanarily
A8 0.3-1.2 ug/100 ml dmsuln
\ioiBorosypmamaly uazyAAa
9uasIn lndn 1 mg/kg uae
700 mg/kg RINEAU

7. AMaduN¥aas PCBs
qnaaﬁ"iﬁ%’ums PCBs a2
flonn1smuan fansiouaziauman
Aansonwiuasnenundn taewa
TUazfinisUaewudadaag
Aivdagrainladn lneianie
Usnnluniin dpe wazasviawun
Foonaazifimidndl nioduibng 9
Aviefii38n9n chloracne Z9azifim
Fuaen99 7 LaZABIAWIL

wanaNHSefiennsRszUY
nAuntelandrelsavaanan
13953 dmSULBNNISNA e PCBs
efiminsasuasiadlusnene
Aauni Tnemludhsnenelssu Poes
Uszanas 70 ugrmingi 1 ke 1%
1987 120 T 9ZSHLARIEINTS
A9

611A5UaNS PCBs agdma
Whaaluusnnmsas s 319018
sasoazanliley deazdelfifin
Janinieduszuulseanuas
anad, 1SAAU, AInARY, UIama
13859, wmtinan, Uanmndauas
nésuitals drlalasunnssneriv
1387 FzdeRAbALARLSANZLS LA

dnsuludonindannuin

dndmiswanwnlasuans PCBs Az
HaWAIIEFIAINIUgNUNLABIAIN
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wWaanldazune vinlvumndnenan
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flazifian1aings dwmsunywuin
fianadedlunindulsauziSege
an toeaniesnsSolusu dodn
HagINNIINeanglinylauEIs
PCBs 4.3-11.6 mg/wninga

1kg/ % WWIa1 21 LHaw

IEIEILQW'WNZL%GﬁETULLﬁZﬂiSLWWS b
271119

A duiiwaassns PCBs arunsnaqulanomsned 3

ﬁ'li"l\‘lﬁ 3. Lkﬂﬁﬂﬂ?'\ul%uﬁﬂ?laﬂa’]i PCBs ‘luﬁﬂ‘ﬂa\‘l Aroclors

Aroclors CI, content (%) Toxicity

1242 42 LD, (pig) 345 mg/kg : Carcinogen
1254 54 LD_, (rat) 358 mg/kg : Carcinogen
1260 60 LD_, (rat) 1,315 mg/kg : Carcinogen
1262 62 LD, (rat) 11,300 mg/kg : Carcinogen
1268 68 LD_ (rat) 10,900 mg/kg : Carcinogen

50

Ll@Nd1581989

Adams, H.W. 1987. Destruction of carbonaceous material and inert solid material formed by reaction of carbon-

** other : Low acute toxicity

Programme, World Health Organization, Geneva, Switzerland.

aceous material with sulfur. European Patent 238,735, Sept. 30; cited in Chem. Abstr. CA 105(2): 11520¢g.
Asian Institution of Technology. 1979. Heavy metal, DDT and PCBs in the upper gulf of Thailand. (Phase | Final
Report for the National Environment Board of Thailand), Bangkok, Thailand.
Hutzinger, 0., Safe, S., and Zitro, V. 1980. The Chemistry of PCBs. CRC Press, Inc., Boca Raton, Florida.
WHO. 1976. Polychlorinated biphenyls and terphenyls, Environment Health Criteria 2, United Nations Environmental
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2 Ussnniduanmnsgiudwan

requirement ) regulation 738 law
o &
W38 code WIMIFIKUITLANTH VS
Uszinedavaanaiungraneas
A diwmdsruluninsgin
& o 1 @ - o
Usziantazldmin “shall” wia
“must” 1158 “must be” laef
WawlaneladrveiAy  1Tnfen
dUfuRazUas e azapeU U
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GMP MUnanwmzngwae
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o e [}

UsAutiu dalraifueasusanad
faaasgluniamswgisuas
EAFIANTIN LNTIZIINTIVIINTT
flssruazdacfuinelmsonls
Terumanin TsesuzasUszine
209LAIRNATINNIDN Lol GMP 2ad
UsznAfiadnniogaamnssauda
agnadn UK. ngepadnansme
Fouusi (guideline) gl
13314 GMP utsaanidungs
agals

\iasanefinzas GMP ulee
anilun 3 #fimAa GMP 81%15, GMP
81 waz GMP LASasaansiufiflas
20NA1NANIZ GMP 81W19 Uae
GMP 8505

GMP 815 fildag Mern
2 NguA

1. GMP 2191152890 5sLnA
angawsn Fadungnansaglu

l&‘n\.
- 3

> |
R

flavour you're missing!
Taste the difference in
these everyday recipes.
Code of Regulation (CFR) 1w
NMAETINR8 Federal Food, Drug
and Cosmetic Act 1% Article 21 Part
110 ﬁ%a’j’l “Current Good Manu-
facturing Practice in Manufacturing,
Processing, Packing or Holding
Human food”

2. GMP am15z89ngwnglsy
Tnefidai3enases 289 GMP 81M13
n1sn1aglsuiazfidodn  codex
Alimentarius %38 Food law (Codex
= law, Alimentarius = food) ¥3ad
§ndandlein Recommended Inter-
national Code of Practice : General
Principles of Food Hygiene §161331%
GMP w3ai3endafuin Codex
3refulneuszindanidn 163
Uszin fiusznavdwdn Codex
Alimentarius Commission (CAC)
Tnedulas9n159985e1919 FAO
ez WHO dH1m331%  Codex
azfognodn 44 amsgn lned
NIRIFIWaUUIINAD  General
Principles of Hygiene ﬁaﬁmﬁ%’h
GMP sudn 4 atu ez dunnnsgiv
laniz2e9inAn  laguanmis
USELNN209RWAT Ld 8191INELA
9MNINGARNRY amsdaTun
gnaald amnsnsedes 98y

NIRITI% Codex it

agAn1sAlan (WTo) THnseax

Jngimaansia-inalufad @

suuazldifuninsgiudiede e
AARWNTHUANINNINITAT

emMP 81 uutaanilu 4
ngnlng Insutsnungsussinad
samnudavimsasaiuld Ae

1. nguglsd 1 #dasms-
Economic

Good

3'1%'5'1 European
Community-Guide to
Manufacturing Practice for Medical
Products lmefiiagadn EECGMP
Ussnalungaidt  Ae  Lwaew
AuNISN HSGLAE Leasud n3n
lasuaus 8m18 andigniuesn
Lagasuaus Wasng s anaa-
910N9NS BadLAILEY WRALAWS
UaZEILA

2. nguglsy 2 fdoans-
EWWJ"] Pharmaceutical Inspection
Convention %38 “PIc” laefi GMP
aﬁuﬁﬁaﬁuﬁm%umﬂmiﬂszqn
Convention for the Mutual
Recognition of Inspection in Respect
of the Manufacturing of
Phamaceutical Products Lﬁaﬂ 1992
Uszinafisanld PICc Ao sasnse
LABHNISN AHUans 84013 wesiag
fnmualad WWsmna lsnuile
A% EIALFDSUALE WAL FNIY
-910479N9

3. NN ASEAN fHFaxnas-
g3 ASEAN GMP Uszinafi

1 s A’ a =]
saldaduiide uglw Sulafide
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waLde AaUTud fealus uazlne

4. ngwansganinn Aie
NIR33I%I1 “Current Good Manu-
facturing Practice in Manufacturing,
Processing, Packing or Holding of
Drug” lungnnieaglu Code
of Federation Regulation (CFR) 11
VNIANNRENETIIAe Federal Food,
Drug and Cosmetic Act T Article 21

Part 210-211 UszinAfildngriane

Fa o a
WAB §VIFBLNTIAN

o
B3890 1.

dmiu GMP Faangwglsy
vesoongs 1efinsusuuidulng
lngsiunuwinindn emp adu
wHo Tnefitia GMP atusii “Good
Manufacturing for Pharmaceutical
Products” Zesosusznalungs
ASEAN TanmioUszinalneflals
atiUBBsWHO fighe dauansgeisin
genaldaiuansanigy uAnIwn1S
gonsunisufuilwitanlzasaty
wHo nsdfifwnisanasinle
FEAINUIENA

nas GMP MU Requirement #3a ngwuane

GMP 2asUszineeng  A¥aiSan
drezlsuazvasdsznalaiu
=1 &5y
n¥a1e %58ty Guideline

GMP  nnaduladnesd
anwmzidn Requirement UED
Guideline A19MLTWNIATFIHA?

o & & ' & = o
afiunidn salufiaziiusiadazas
GMP 289UsslnAA197 lasuen
ANNNGHTILTU Requirement Wazdi
\Uw Guideline (Tnatawiz GMP &)
FORNN 1 UAZA1S9N 2

Uszina %o GMP AU9AY

U.S.A Current Good Manufacturing Shall
Practice in Manufacturing,
Processing, Packing or Holding of
Drugs

United Arab Republic (Egypt) Sanitary and Technical Require- Shall + must
ments for Pharmaceutical Factories

Switzerland OICM Directives Concerning the Shall
Manufacture of Ready-to-use
Drugs

New Zealand Code of Good Practice for Manu- Shall
facture and Distribution of
Medicines

Netherland Good Manufacturing Practice Guideline Must be

Japan Provision of the Pharmaceutical Affairs ' Shall
Law Concerning GMP

Italy Standards of Good Manufacturing Shall
and Quality Control of Drugs

India Good Manufacturing Practices Shall

Hongkong Good Manufacturing Practices Shall
Pharmacy and Poisons Regulations
1987 ‘

ansmansna-nafufas  @P



| —_— Za GMP ANUSAY

Guyana Food and Drugs Regulation 1977 Shall
Greece Good Manufacturing Practices for Shall
Pharmaceutical Facilities and Labo-
ratories
Denmark Order on Manufacture and Sales of Shall

Medical Products

Canada Good Manufacturing Practices for Shall
Drug Manufacturers and Importers

ROC ROC Good Manufacturing Practices Shall

Chille Regulations for a National System Shall
for the Control of Pharmaceutical
and Nutritional Products for Medical
and Cosmetic Use

Usenalng RANLAAITIBNNSA LWNISHERE Zhk
m1519% 2. nagx GMP 7LUU Guideline
Uszine %2 GMP ATUIAY
Australia Code of Good Manufacturing Pratice Should

for Therapeutic Good

France Quality and Good Pharmaceutical Must+should

Manufacturing Practices

U.K Guide to Good Pharmaceutical Should

Manufacturing Practices

Turkey Regulation Concerning Pharmaceu- Should
ticals and Medical Preparation

Manufacturing Premises

Korea Good Pharmaceutical Manufacturing Should

Practices in Korea (KGMP)

Israel Quality Assurance of Drugs by Good Shall + should

Practices in Manufacture and Quality

Control

Jnemaasia:inAlulagd @



Useind #a GMP ATUIAU
Hungary Regulation of Product Hygiene in the
Manufacture of Pharmaceuticals Shall+should
South Africa 13if%8 GMP syt check list
Tnevadarimunzes UK anam Check list
vinu check list
Malaysia Guidelines on GMP for Pharmaceu-
ticals in Malaysia Should

GaMP a1wstluziinisAunsa
ARAAULIN

GMP 819115289an33aLN3N
Wuafiatoru insiziduwngrane
Code of Federal Regulation 7%
Codex uuazifuzfia Guideline
wsrziafivanagudaindu
“Recommended Code of Practice”
AdsAunonanazld@ian “should”
“Recommended” “is expected to”

W&z “Can be applied” AABALEN

GMP ®13ziu1lTuNY GMP
21415 %38 Codex bAIN3a Lol

IneAnuAnudl GMP 813z
fansznunfidauiaziden
LAZIANNNINNTY GMP 81%15 A9
wufmasazarntsashnnlfife
AMAUNISHARBINNS LA LT A%
WesusuFeusdn “e1” Tu amp
gnJuidn “ams” niadnde
NERATAlSowhunERag A
aunsnldlaiae

AINLANATIYBITANTAUALLAL
F152AIAYTERINN GMP 81 WAL

GMP 21415

FaNRUALAZAISZHIALYDI GMP
= o J’
gfmall

- 915

- TTUUFNAUIALASOUNELAS
nsAIuANlsA

- NSAIUANNTZUIBANTHER

- MIATUANANNN

- YARINIUATHROWNEFINYARS +
n13inauTH

- in3asfiouazgunse]

- 18R, InHU

- STUULENETS

- NMIAIVANLNAIUALHET

- NIATIVHDUALDY

- Mai3EneNAn

- MIMIRFIUTTUY

- NMIAIUANLNAIUALHRT

- NMIATIVFDUAKLDY

- MA3ENEIAK

- NITNIUFBUTTUY

- NIAUANATITIRIININE

Y mUALAZESEAIAYEY GMP
oo

215N

- 9IANTEWALASRIE1WIBAIN
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q2AIn
- NIATUANNIZUIBAITHAR
- \p3asdnsgunsal
- FEAWNEAIUYARR + MIHNUTH
- STUU§aAua
- MSAIUANLNAIUALHEIT
- msmuaulsALazRInzILEe

FaAIHUARAZAISSAIAY YD

Codex ﬁﬁ'\‘i‘ﬁl

- 9IASHOUR

- NSAIUANAUFIBWINEY YAAR

- in3avilauazgunsnl

- H98wIBANNEEAIN L% 1N,
27IN7F, WEIETY, N1SHIAIN
§281m

- ANSAIUANNIEUIBNIINER

- msmuaaé’%mwﬁaz
Uwdanenrns

- iy

- ASYANHNEZEIALAZNNT
§21fiua

- NNSYWES

- dayaaInns

=2
- NNSENBUSH

WINUNDT GMP 21 12 lulse911
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Farai I uAm o s
wifawnauAlIsnAlaLdnlany
AINEINATE nsahAadnla
AUAINANI828Y airlock LHEABY

airlock #38138N771 “32UUNK
81n1@” LUwN1588NLUUIZUY
o x:i' o EV 1 :‘
a1nFasaInUssaeAas i Tun
d287m (clean area %38 closed
area) AseanuuUazaanuuuldd
Uszpanern thalasiullionia
I nA1ewantratg luuzsunnu
anenteluwinsnsatlasnwllw
a1n1AnneluiaeuaIn1ANTEwan
An7svdanmanwlagnss UL
. I o o
airlock LwszuuNaanwuutineda
aiuguazoasinias  tagaInIA
Al uA 099 AaISN¥IAITNA
EVN~1 d' a ar
Tiduuiniane WWaisuiumny
AUAINTANEUEN WHNVINILAIINI
gaungfineludasazdasidunin
gunIneuanLaNe
nisaanwuuldiduszuu
5 v & dd o
airlock azlFAuNwNNLIY closed
a s & 4
area 138 clean area ZIWWYBEYI
& @ & dda a 9
Hazsidununnanisudalasldans
N3N active ingredient NLAYYID
finsuanensminenUsirannide
\u endn eveann (Fossyln
GMP aUU WHO Part three 78
& a4 &
18.12) NN % closed area T
ALHPIBANWUUSTUUBINTALEN
A19M1N (Separate Air Handling
System)

Closed area HAITNANTIYLYU
LA8IAU closed system ‘H%Eﬂ&i
Closed area 92HAITHANY
A19310  closed system, closed
system WHERITTUUNSHARTII %
ﬂslﬁ“nné‘fumamaanizmumwﬁm:
siaslaifinslagunsalesasiio anams
RAaBRIRE IwAREnUzUniy

ASTUIMNSHERD W LWNaTaenwAng
& o
UniUawau (cross contamination)
2819Ld% N1TUEALIFINTNAZAD
Tagunsaluazaaunidnnisianis
ANSULIAIBY  ITWILB1A1T WS
n3apsaenalulduzunnunis
NERAINALE wAGILARTAIN
o [~ U L7 (3 v =1
Indudaelddin fazdasfianans
SOP fAunIstain wWalwuuladn
1 a ! ¥ a
azldifinnisuwdawdn nisuda
nnefalun1egaannssnifine
o 1 J U a
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RIBER-FRANG

DESIGNED FOR RESEARCH

The Compact 21 is a flexible and versatile system with
features carefully designed to meet the highest specifications
for the research of compound semiconductor materials.

Based on RIBER's field-proven "Epineat System" technology,
Compact 21 is a 1"/2" integrated system, providing, within a
very small footprint, all the necessary MBE facilities and
state-of-the-art characterization capabilities. The flexibility in
choice of equipment configuration enables the growth of a
variety of high-quality compound semiconductor materials
such as III-V, 1I-VI, GaN, and Si alloys, with either all solid
sources, all gas sources, or a mixture of the two. Futhermore,
because of its ergonomic and modular design, operation and
routine maintenance are both extremely easy.

LDM 32

THE LASER DEPOSITION MACHINE

For more information, contact your Representative or RIBER marketing at:

2 ND FL.PHANSAK BLDG.138/1 PETCHBURI ROAD. v a v €
BANGKOK 10400 THAILAND UNRNAT BRDIIAIU

TEL. 2159674-5 FAX: (66 2) 2159675 ATTN SIE LAEMSHARN ASTEERAWATT

% SIE SUPPLY AND SERVICE CO.,LTD.
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HORIZONTAL SPLIT-CASE END-SUCTION CENTRIFUGAL PUMP VERTTCAL MALTISTAGE PUMP
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Multistage pump

Screw impeller pump

Submersible propeller pump
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Submersible pump

Aspirating aerator
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KSBT CHEMICAL AND ENGINEERING CO., LTD.
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36/20 Moo 5, Ladplakao Rd., Anusavaree,

Bangkaen, Bangkok
Tel. (662) 971-6373, 971-7873 Fax. (662) 971-6524
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Tobacco Footwear

Sihicone Max Bond

Woodworking
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e Max Bond. Silicone, Acrylic ua: PU
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a:naunv Hot Melt

WORLDWIDE MANUFACTURER OF ADHESIVES,
SEALANTS COATINGS INCLUDING :
* AUTOMOTIVE # ER  TH/
- « CONSTRUCTION

Packaginga )

.|« converTinG
p— ? « FOOTWEAR - RAPIDEX
z « NONWOVENHYGIENIC
N ; « PACKAGING
® o SEALANT - FULLER'S S
£ « WOOD WORKING
« LINEAR

6" Floor, Jitt-Uthai Building
2563 Ramkhamhaeng Road, Huamark, Bangkapi, Bangkok 10240, Thailand.
~ Tel. (662) 375-7442, 375-7443, 375-7445, 732-0994 Fax : (662) 375-7443
o www.hbfuller.com, E-mail : hbfth@siammail.com
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Scanning X-ray Analytical Microscope
HORIBA

o The X-ray Analytical Microscope, XGT-2700W is a
microscope cum elemental analyzer

° It combines magnification, structural mapping, BT o 7
qualitative and quantitative analyses in a single l
compact instrument L |
° It can be used to provide simultaneous analysis of Ll icon G il g Cou Bl |
a sample’s elemental composition and internal oo o
structure e wa
° It uses the fluorescence (secondary X-rays) |
emitted by atoms when an element is irradiated
by X-rays (primary X-rays) to detect and quantify WI 0 rfﬁ o
the element TP = D T Tithe
I
5 “ O Mn A Gu 7n
° The structure of a sample can be ascertained by looking
at the transmittance of incident X-rays
° Multi-elemental analysis from 11Na to 92U
° Non-destructive point analysis of a 10mm or 100mm spot
° Non-destructive area analysis 512mm x 512mm
to 100mm x 100mm
° Depth analysis from mm to mm

FT-IR/Raman Spectrometer

The Excalibur optical bench includes a piezoelectric dynamically
aligned interferometer, with provision for dual internal sources,
dual internal detectors, four external beams, emission and Raman -
ports, mid-, near- and far-infrared ranges, and a host of =
accessories =

Bio-Rad’s existing major accessories - UMA 250 and 500
microscopes, GC, TGA, Raman, external sample compartment,
fiber optics, etc. can all be interfaced, as well as sample
compartment and automated accessories from all the major
manufacturers. Excalibur can provide spectral resolution better
than 0.1 cm-1 and scan rates better than 40 spectra/second.
Excalibur meets the most demanding needs

Company Product information

e JY ICP/Spark/GDS Spectrometer e KNAUER All HPLC systems e INFICON GC/MS Portable
e MARKES Concentrator/Thermal Desorption ¢ QUESTRON Open/Close Microwave Digestion

e UNICO UV/VIS Spectrophotometer

Siamese Instrument

1529,1531 ChalansanitwongZ75 Chalansanitwong Rd. Bangplad Bangkok 10700
Tel. 02-8803510 Automatic Fax.02-8803519 Email: Siamese5@ksc.th.com, Siamese@box1.a-net.net.th
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P.E. FOAM SHEET

— -
' = = P.E. FOAM BACK-UP ROD
das JISNS P.E. FOAM BOARD
* o P.E. FOAM PIPE COVER
CROSSLINKED P.E.FOAM
SUTEE AVYIRUT SUN SHADE
PICNIC MAT
MUSICCAL INSTRUMENTS
COMPUTER MUSIC
N VACUUM FORMING
2, (01) 456-8278 P.E. STRENGTH FILM

SP & C PACKAGING CO., LTD.

4/2 MOO 3, SUANLUANG ROAD, T. SUANLUANG,
KRATUMBAEN, SAMUTSAKORN 74130, THAILAND.
TEL. 810-1541-2 FAX: (662)810-1543

SP & C PREGO LTD., PART.

315 S0/ KRUNGTHONBURI 6, KRUNGTHONBURI RD.
BANGLUMPULANG, KLONGSARN, BANGKOK 10600 THAILAND.

TEL. 439-0299, 439-2883, 860-8249 FAX : (662)439-2883

USSnnIN Wardandusy




Serithai Rd., Klongkum,

B B shipley Ronar

87/40 Soi Chinawongwatana,

Boongkum, Bangkok Thailand 10240

FOCUSED ON THE BSOLUTION

Certificate No Q13736

SHIP LEY

World wide supplier of plating processes

* Decronal 100 PY ... Hamiton colour plating.
* Decronal 380 ... 23K gold plating.
* Endura Gleam 2NHS ... A new 2N colour plating.
* Endura Glo 2N-18 ... 18K micron plating.
* Endura Glo 520 ... Pink gold colour plating.
* Palladure. 150 ... Palladium plating.
* Ronaflash 1N, 2N ... Flash gold plating.
* Ronovel C, N ... 23K micron plating.
* Ronamask Y-10 ... Profession plating two tone.
* Electroless nickel process.
* A B S plastic plating process.
* Ronalloy 2n, Ronalloy white microh brone plaling
( Rack or Barrel )
Modern Chemical & Electroplates Technique Co., Ltd.
Design, Technique, Service.
¢ (02) 7318591-2 Fax : (02) 3746136

Tel : 731-8591-2
Fax : 374-6136
Mobile : (01) 824-8951
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GRP. HIGHTECH LTD..PART.
920 M. 15 THEPARAK RD., T.BANGSAOTHONG

TEL: (662) 706-0312-5 FAX:(662) 313-1816 MOBILE: 01-613-0800
grp@bkk.loxinfo.co.th
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THAI GENT CO., LTD.

99/37-38 H.ANAUIATEINHINGTD OUMINALIAAGIASIEY WIIEMIALE LIAIATNS NNy, 10900
TEL. 580-5100, 580-0953, 954-3656 FAX : 580-5100
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fastening screw (1)
for piston inside handle

knob (3)
for quick volume adjustment

[ st |

patented piston (4)
with PTFE protected
viton O-ring

_

dispensing

glass cylinder (5)

with protective coating of
transparent polymer

i 0 W S

b S

grip handle (2) with sprocket
guide and graduations

LLLLL LT LLL

.

VLD M7 W T T I T T T

N 2 25 =
R
\®:
777

1

operation mode
selector (9)
exclusive by LABMAX

z
£ z z

For example: above the label of
the bottle which should be visible
when working with a Dispenser.
The use of adaplers for diffcrent
bottle threads does not limit this
function!

lost as you are pumping in a clo-
sed circuit.

Il you do not wish air exchange
between reagent and room air the
LABMAX is equipped with a bus-
hing which allows the simple
atfachment of different filters as
well as calcium chloride tubes or a
check valve.

Precise reproductibility of the volu-
me in the clinical field, science and
research - the word is LABMAX
After all -if the LABMAX has lo be
disassembled e.g. for cleaning it
does not need to be re-adjusted
alter assembling. The zero-point is
part of the construction and auto-
matically calibrated.

N
TN screw cap (10)
N for easy cleani 2 g .
U N \ y SEanne . The “360 degree-turn” “Air-purging” without Easy and fastest
h N N of the piston and cylinder is already problems or loss of possible volume
j \ N integrated reagents selection
E 7:§ \ N vertical valve (8) No matter how tight you secure Turn the operation mode selector Adjusting the volume of the LAB-
M\\ \\ to achieve minimum the LABMAX - with or without the to the right at a 90 degree angle. MAX is done by a quick-adjust
N adapter - you can direct the A marker and the discharge tube knob. The desired volume is set
\\ dead volume and discharge tube with 1 simple turn, will indicate the right position. by a sprocket. Just push the knob
N H H wherever you wish to direct it. Remove (purge) the air by several - move to the desired volume -
) \ \\ effective C'eanmg pumping actions. No reagent is release - thats all!
)

—

NN K

N raaee u\\\|

discharge tube (11)
rotates by turning the
operation mode selector

filter bushing (6)
various filters may
be attached

dispenser connector (7)
360 degree rotation

BurrERgn?

L | vawssarss?

!] 4
L “ l.l y T 4 - 13 “"luo‘nl
The LABMAX pHIHE e g W o

may be completely
disassembled, an
advantage when clea-
ning the Dispenser.
Please follow the
instruction manual.

Due to easy disassem-
bly all parts of the
LABMAX may be repla-
ced without any pro-
blem.
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AR RuuAzAWRLTAY (130 14)
2 AuAsesdnsuazgunsal 678,600
3 Andaesdns 67,860
4 gnpnslaean dndnauuazguneod 140,400
5 Aiffinedransm ' 67,860
6 szuuiniminde 70,200
7 Buq 51,496

muﬁumuumﬁ 1,081,416

_ = J i Ciatashl e L= e 1 <l — 52 NG - ¥
1 Quaauash 1,081,416
2 Ruvuvyuisu 29,535
Ruaamuau 1,110,951

(s b

21A17 (5%) 8,892

wirnsdnsuazgLnsnd (10%) 40,716
sruvtiniiatin@e (10%) 4,212
FiotY 53,820

5,000

Y | 5,000
27A1% 7,020
wispednsuazaungol 67,860
sruuainide 7,020
Rumayuiien 29,535

59 116,435
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1 555,476 73,030 55,548 17,483 537,993
2 537,993 73,030 53,799 19,231 518,761
3 518,761 73,030 51,876 21,154 497,607
4 497,607 73,030 49,761 23,270 474,337
5 474,337 73,030 47,434 25,597 448,741
6 448,741 73,030 44,874 28,156 420,584
7 420,584 73,030 42,058 30,972 389,612
8 389,612 73,030 38,961 34,069 355,543
9 355,543 73,030 35,554 37,476 318,067
10 318,067 73,030 31,807 41,224 276,843
11 276,843 73,030 27,684 45,346 231,497
12 231,497 73,030 23,150 49,881 181,616
13 181,616 73,030 18,162 54,869 126,747
14 126,747 73,030 12,675 60,356 66,391
15 66,391 73,030 6,639 66,391 0

snmmaosna-nalulad €2



gee

¥000€

ov16€

05169

8861

88¢8 1

L¥9S

8E0Y

8816€

gee

0./62

G/1/8€

G589

8861

GLi8lL

686G

8¢€0Y

8188€

c0cs

GEG6C

G0v8€

01649

8861

ZveLl

¥2SS

8€0t

Ly¥8E

196¥

EEEVC

68v1€

¢28SS

8861

A YA4"

69EY

Lece

€¢G1LE

99€61

Eveve

60EVY

8861

cs9lL

112¢

474

696¥¢

cl

9¢

¢l

clL

cl

o€

142

0€

3%:&5%._:?:3?:@ .m
subrRgrkuning v
MBLIMFUAATY '€
LYELUTALSY Y/
s " "
3aw§r§mﬂs e
rtee
BIEH BN (P)
BYURYMELEILBLYNE ()
MYHELUBLLAZEL WM (C))
by (e)
BUDILYMY '8

LyeLuUrnul v
3 n ¥

MBLIMIUIEBMEA 'L

Snamaosna-naiulad  @E)



gl
arssngllne
WU
AaNugN1iNgainm
punulzsans
ANNELTING
- Buikau
- iu«mﬁagumﬁ
YA
Fiaasan
Fneniie
FANPIUYUNNTHRR
yaruanaaels
Fneunisuan

FIUYUNIINERA(LN/ART)

34209
47843
309
13338
235949
63676
37000
26676
299625
53820
55548
408992
52815
29700
11.99

45612

63790
412
17784
314598
63676
37000
26676
378274
53820
53799
485894
70420
39600
10.49

57015

79738
515
26676
397694
63676
37000
26676
461370
53820
51876
567066
88025
49500
9.68

31122
402140
63676
37000
26676
465816
53820
49761
569397
88025
49500
9.72

WNOAm
79738
515
35568
406586
63676
37000
26676
470262
53820
47434
571516
88025
49500
9.77

57015

79738
515
35568
406586
63676
37000
26676
470262
53820
44874
568956
88025
49500
9.72

57015

79738
515
35568
406586
63676
37000
26676
470262
53820
42058
566140
88025
49500
9.66

57015

79738
515
35568
406586
63676
37000
26676
470262
53820
38961
563043
88025
49500

9.60

ynA(WuLIM)

57015
79738
515
35568
406586
63676
37000
26676
470262
53820
35554
559636
88025
49500
9.53

57015

79738
516
35568
406586
63676
37000
26676
470262
53820
31807
555889
88025
49500
9.45

Inmmaosia-naiviad @€Y



6LTLYE = (AdN)suBnnbbLsi
% LL'¥L = (YY) BLUNUNNBULMLEWER
9ElGee  68ElZZ  ¢8BLLT  S88YLZ  B690CLZ  B0S60Z 829kl 6GBELZ  9Z68EL  £T96S 1G60L L L- SubunMBNzEU O
688555~ 969655~  EYOE9S-  OPL99S-  9G689G-  9LGL/G-  L6E69S-  990/99-  ¥E8S8Y- 26680V O reeelg8HeELUnAIY 2
0 0 0 0 0 0 0 0 0 0 1G60LLL- reeerliansmd ‘|
6885GG-  9£96GG-  €VOE9S-  OFL99G-  99689G-  9LGLJG-  /6E69S-  990/9G-  ¥68S8Y- 26680V~ LG6OLLL- RBLLYBMMBNZEU g
Gz0l8L  GZOL8.  GZOl8L  GZ0L8L  GZOL8L  GZOLBL  GZOL8L  S2OLBL  0Z8YZ9 G989y O RBULELUULLYIRLE *|
Gz0l8.  GeoL8.L  GZol8L  GZoL8L  GZoL8L  GZOLBL  GZOL8L  G2OL8L  0Z8YZ9 G989y O Mewsmypnze v

(uuremm)Lsfe

N e £

nooovk Le)

6EEYL €06EY | 88917l G/96€1 G¥8.EL 1819€EL 8GG/€EL €.06€L ¢0€06 GG/8¢ MrCc\ﬁv\%Sm_\.wﬂ@_‘rm G
86.8.- 98v.L.- ¥629.- 0Les.- veevl- 8cEE.L- 0/0¥.- 988v .- ¥298Y- 8980¢- @ommvzccﬂﬁm‘garhwﬂr: R4
9elL§ec 68€lLcC 28611l §g88vic 690C1C 60560C 829lLe 6G6€LC 9c68¢el €965 erc\—v:@tMSwh._.rm '€
688555~ 9€96GS- €¥0€95- 01995~ 966896~ 916126~ L6€69G- 990/9G- 768581~ 66801~ Zo.wsmxhrci.s% k4
G20ol8.L Geol8l Gcol8L Geol8L G2ol8L Geol8. 52018/ §2018. 028129 G1989Y BLLELUULLYIRLE *|

(uurew)Lwsfe

\

vwnmccwsararcﬁv

snmmaosua-naiulad @B



v

1. 1elad

2. diuuuladiy
gAY
U3y
angrrngllng
danuguingaine

3. dununsii
ANNNsUTMNg
Andansan

' X
AnaNLe

4. qnANNU(Break-even points) (%)

1. inlsqnd

o h\
2. dmsmanide
3. AndpnanAn
4. sy

5. gapPpavaalanell

235949

174459

309

47843

13338

173044

63676

53820

56648

74

-1110961

468615

624820 781025

314598 397694
232612 290765
412 515
63790 79738
17784 26676
171296 169372
63676 63676
53820 53820
53799 51876
55 44

38765 90302
55648 63799
53820 53820
148122 197921
-962829 -764907

TTUTLIAAUNY

402140
290765
515
79738
31122
167257
63676
53820
49761

44

139073
51876
53820

244769

-620138

518 1

406686

290765

516

79738

36668

164930

63676

53820

47434

44

1375658
49761
53820

241139

-278999

781025

| wmammw
406586
290765
515
79738
36668
162370
63676
53820

44874

43

136181

47434

63820

237435

-41664

wm+omm
406586
290765
515
79738
35668
159664
63676
53820

42058

43

137845
44874
53820

236539

194975

' o
yan(Wuum)

YAA(WULW)

139675
42058
53820

236663

430629

141688
38961
53820

234469

664998

143903

35564

53820

233277

898275

31807

53820

231965

1130240

146339

anamaosnaznafufad @)



(AdN)Zubrbb[Lgsfe

m €1°291'786

% 922 = (YDA BLUTUNMGYSMLEYE
9elvZe  68€0CE 2869l GBBELE  B90LLE  B0SBOE  8Z90LE 6G6ClE  9Zl8le  €206LL  1GBOLLL- SubusnpIBNZEU "0
688565~ 989655~  €VOE9S-  OVL99S- 996895~  9LGL/S-  /6E69G-  990/9G-  v68S8Y- 26680V~ O reesNELUNiANY 2
0 0 0 0 0 0 0 0 0 0 15601 LL- ReEHANIIY 'L
688GGG- 99655~  EYOE9S-  OKL99S- 996895~  9LGL/G-  /6E69G-  990/9G-  ¥68S8Y-  26680F-  LGEOLLL- RBLLUBHMENZEU ‘g
620088 G20088 620088 §20088 G20088 §20088 §20088 G20088 020v0. G108¢§ 0 BLLELUULLYRLE 'L

G20088  G20088 G20oss
B B

(uLrm)Lgsfe

G20088

% i

520088 G20088 G2008 020v0L

G1082S 0 Meupmbivnzeu v

d.n%w

B

?EW\SEA 0091 W@n@cz@dmrsrcrhv

0 = (AN)ZubrITbLILYSR
% 00°0} = (YYD BLUTLANMBIIBNLEYE
89LLLL lev/9L  plOPOL  L1609L  LOLBSL  LPSSSL  099/GL 166651 2G.96 evele 15601 L1~ LTTOI IS T V)
688555~ 989655~  £VOE9S-  OPL99S- 996895 9LGLLG-  /6E69G-  990/9S-  ¥B8S8Y-  26680Y- O rtteg8HELUNIANY 2
0 0 0 0 0 0 0 0 0 0 1G60LLL- MOEPANSIYT 'L
6885GG-  9€96GG-  EVOE9S-  OVL99S-  9G689G-  9LGL/G-  /6€69S-  990/9G-  ¥E8SBY- 26680V~ LG60LLL- RLbYBHMNZEU ‘g
/§0/2.  1S0l2L  1S0/2.  lS0lg.  1S0.2L  1S0l¢L  1S0.[2L 150/, 9Y9l8S  YEZ9EY O RBULELUULLY BLE 'L
/50/2.  /S0/zL  [SOLZL  1S0LZL - lS0/eL 180/2.  9Y9l8G  YET9EY MeUsHMBIeU v

(wenew)Ligsfe (ewyMmLrt 1621 YRERBUSENRLELYLE)

zinAlul@a @

mdasna

angm



aATuNuINIg anudEn 1alnall deznalng nn
Tl 9/40 vig] 7 FALANAWENN 71 UANAIANET LIRAIANEIY APAMI 10230
Tne. 5399003, 9324993-4 uWns 5387603 E-Mail : wesco@loxinfo.co.th
wdulanazvndINug
Talulunsimesnasinn ( MKP 0-52-34 )
Tatuuanlaiilasamaamin (MAP 12-61-0)
Tuumadesliunsn a-insm ( KNO, G-Grade 13.5-0-46.2 )
LER A 3 oiiail 13 nalfiai Ussnalne 4
Thfunusnheusiesdiden lusznalne

194 13 lavin 1aRAaa anin UszinAdssiies

g5 lugFmAn (LOW BIURET UREA 46-0-0)

TUuna@andamnainnuniglu (K,SO, 0-0-50) teliisaumnuuaziiutimiin

2 N ¥ UNUIANAIS
Bt AL F1 THEmmaml - 0 )

0
&= == —

S0 0l wuEe

= oF =\

X ou9 WwH DR

549/1 AAAUIUAN 1 RIALA Qﬁ;l‘:fﬂi NNA. 10900

T‘VI‘J. 279-8352, 579-1933, 579-7885




s10a1ms@FHATIIIRAI S UionAsHo
]llfllS—IllSll mqmmna?mﬁ%%’uﬁm&umﬂu

AINTUSIRIUNT T ILRIURIN L ROUNTUTINTS  aaaan

PONHRG  RINIIANFUNURIINNIALUAILAZRITUasnun19a
z 9/ 14 e ) < 1 o/
L’ﬁaﬁvlmnm@ﬁm@mmsmemaam@avlﬂﬁ

wmmdlag

180-184 8IATSFARNTITMWT OUUTIYIA NFUNWY 10100 Ins. 6224858, 2250200



WITH THE COMPLIMENT

OF

uSt u@ilaan3u da Tisdnd Si1na
AFHEBRRASRERE S
S
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SPT. ENGINEERING & CONSTRUCTION CO., LTD.
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PAIBOON SRISUPUTTARAVANIT
Managing Director

Mobile 01-9049979
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S.P.T. ENGINEERING & CONSTRUCTION CO., LTD.
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STEEL, METAL & ALUMINUIM
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VIRACHAI KITSAWAS

Managing Director

Mass Production
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BIO-AGRICULTURAL CO., LTD.
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“Microcystis” Dulzenln-
wuafiSensaansnedininuny
1387 (cyanobacteria, blue-green
algae )uananTRuifinsasyiula
Iuanwazidunguigad (colony)
a08f108198d5sUNAINEI
(planktonic) wuianalwunaeiniia
51mevnsUTHNaUgs (eutrophication)
dnaaldiAndgninisasayfvle
9619976137 (water-bloom) luda9
N30

d15RwN Microcystis WAR

duia arshulungulalnsdadin
(microcystins)flAseas1eMaLATITw
wunawmlUlng Usznaudds nam
azfil 7 A1 (cyclic-heptapeptide)
Talasgafnnaliinainsiduiely
nangdnwuzsoayudiuslnaing
Unidlonansiuafiad uazsidusung
n15a18a819n11922192898m 39U
FniUnfiawenlgndrefu  saam
URemI8nsiag (Carmichael 1996)

FAEAITNEIAY28IUNN
sana1d ludl 1997 aeANIWNE

Tan (wHO) Faladmvindariivun
(guideline) TARUSH1d15RBAN
amdne Ae lulAsdain-uaaais
(microcystin-LR) 38 Lfiguinn
Uwdanlwisalalaifin 1.0lalas
NS / a5 (WHO 1997) samvialel
JavntiRaunziinfonnadniie
2DIHINITGABFANTN LWININIS
A5IRAAIN Uazn139anTsAUTenn
AINa1TI(WHO 1990)

a1samdnun  (81%sne/
wuafitse) Tuaddulyelu
Toen (Cyanophyta)
Tudagiunisdmdiunn
smenefuiniuwnaiden (blue-green
algae) 38 laenluuuniiise(cyano-
bacteria) & 2 szuu Tdud sEUUAY
WanIngneAtaas (traditional
botanical taxonomy) Fosrusanlilun
Cyanophyceae a8 Geitler RIusd
A.A.1032 (Geitler 1932)%g¥iN"3
JATuunlAEN1ISILNAANWMUENTY
Fugwingnaindasgrsfitivan

5588 lwaaziinisdnsiunnlaeg
I¥szuunouuafidedeiansunlng
Rippka WazmAfz (1979), (Stainer
et al. 1971; Stainer 1977) Aousd
A.A. 1971 ldanwasniodugw
Tne1uazasIINe12a9aIeNwg
U%E!Y\'E" (axenic-clonal culture)
Tnefvnnsaner lUdwiesdmias
sasafiafifin1sdnsuwnlilagszuy
paLdin Foflannndn 2,000 i B0z
HTUUNISTATILBANIING N -
Aansadelnszasananedrintn
WNNLBEIMAIBETENITIWRIRN

snamansua:naluias @€

il

(Anagnostidis and Komarek 1985;
1988; 1990; Komarek and Anagno
stidis 1986: 1989) luaziin133n
Suwnluszuvzasuuafiisadinis
S1UTINBAzIANNN LTl Bergey’s
Manual of Systematic Bacteriology
(Castenholz 1989; Castenholz and
Waterbury 1989; Waterbury 1989;
Waterbury and Rippka 1989) %ad
nfinisUszguuinuniesans
sewineRazdaarnaacs 2 szuu
anuzfirndsagseninenisnidasgy
saniw deluiinazldnisdmdunn
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aqa Microcystis E]’]NiZ'U“U‘ZIENLL‘l_lﬂ‘VlLiEl‘VleMNﬂ’l‘iﬁlﬁla"lfﬂU W
Division (Phylum) : Cyanophyta
Class . Cyanophyceae
Order : Chroococcales —> Family : Chroococcaceae
Pleusrocapsales Genus : Microcystis
Oscillatoriales
Nostocales

Stigonematales

FEUUNUARIILARAWAUIZTUUNITTATILBAN N N AR AN
Tvd upazddauAnsne As STUUNNWGNEANEASIZIIN Order Pleurocapsa

les LA Chroococcales Hﬁ’mﬁ’u

A153ATILLUN Microcystis "luszuursha ) Desikachary 1959

Desikachary (1959) lsidmvinszuun1sdnduunana Microcystis
lnenslddnwasniodugiuing: Ae waadzusinan niaen aglungs
1@adguUs1e naw, 293 T10un niagustsliuvnenansagadiedas:
lnsanafingauaasgn (daughter colony) Rmag ngsaasverinsedianlufid
uwsazigad lfigen wassiulvajadinagimuiuiu adfinnsudesalu
nnfirn1e dnflufswdalon (gas vacuole) mnszuud dNa Microcystis
wioidln 18 #iim l6iuA M. litoralis (Hansg.) Forti (WA ),M. robusta (Clark)
Nygaard, M. virdis (A. Braun) Lemm., M. marginata (Menegh.) Kutz., M.
bengalensis Benerji, M. elongata, M. protocystis Crow, M. lamen
lliformis Holsinger, M. scripta (Richter) Lemm., M. aeruginosa (Kutz.)Kutz.,
M. flos-aquae (Witt) Kirchner, M. pseudofilamentosa Crow, M. ramosa
Bharadwaja, M. stagnalis Lemm., M. holsatica Lemm., M. pulverea (Wood)
Forti, M. orissica West, W., M. elaben (Bre’b.) Kutz.

Komarek 1991

Komarek (1991) YNN15IAIMWA Microcystis ﬁwu‘luﬂi:mmﬁﬂu
paniln 6 anwmsaRadmugn (morphospecies) 16 M. viridis (A. Braun)
Lemm., M. wesenbergii (Komarek) Komarek in Kondrotieva, M. aeruginosa
(Kutz.) Kutz, M. novacekii (Komarek) Compere, M. ichthyoblabe Kutz. Waz
M. flos-aquae (Witt.) Kirchner Tuzaued Watanabe (1996)fANHIAwI
M. flos-aquae Waz M. ichthyoblabe lalgnansausndnwazfiuanssls su
Asleis189win M. viridis uaz M. aeruginosa nanlnlasdasin Tuamsdi M.
wesenbergii (mﬂﬁ’%ifljﬂ%) W82 M. novacekii lNEARE1TRY 8% M. ichth
yoblabe ﬁﬁ"’omaﬁ’uﬁ:ﬁnﬁmmﬂﬁnammiﬁw 2819lsAAINN13ANBI289 Neilan
uazamz Wl 1007 TildMsaneiug M. wesenbergii finmansfiv uaz M.
aeruginosa flandnanshie Fousneliifindr m. aeruginosa, M. ichth
yoblabe Wag M. WesenbegiﬂﬁﬂﬁﬂﬂﬁuéﬁwﬁﬁlLLaﬂﬁNﬁmmiﬁw

Jngmansna:inaflufag @

Komarek and Anagnostidis
1999

Komarek (1999) ¥n1s
IATLTUVIRAIUWA Microcystis aan
w10
Lemm. ex Skuja, M. firma (Kutz.)
Schmid., M. ichthyoblabe (Kutz.), M.
Smithii (Kom. et Anog.), M. flos-
aquae (Witt.) Kirchner, M.

#%m  lAWA M. natans

botrys (Teiling), M. novacekii
(Komarek) Compere, M. viridis (A.
Braun in Rabenhorst) Lemm., M.
aeruginosa (Kutz.) Kutz., M.
wesenbergii (Komarek) Komarek in

Kondrateva.

Bergey’s Manual of Determina
tive Bacteriology (9" ed.)

Holt wazmme (1994)
TILBNANWEMUSABS  Microcystis
IngRarsaunanuiauidalea 12ad
sUnax A15in1zea (aggregate)rso
N3ETINGHIZAS NGNLTAGHDYN
paaldian wsa Ingusislaiuuuen
T phycoerythrin Ltazﬁz‘u’]
(mi'mﬁ 1)

wNIZUUAT9Y FzUsznaU
mae Microcystis vanezha (lme
L\@NW1Z32UULAY Desikachary) WA
189 ugURn1salANN T uiivaas
Tagluuunfisefideliiadynd
Tudminalan Fesrusinsoud A
1878-1991 (NHMRC 1994) WU
38§ Microcystis W 2 #9AMAY
dnaungzasiign Tnedaulng
WiRAIN M. aeruginosa WaEHUIY
gaufilina1n M. flos-aguae Tda%
ﬂaqﬂszmﬂa‘jﬁuuanmnaxwuaqa
ddeldiAadyninisesqidula
ageTmSTluunaingenisine
289 Komarek 1991 AIN&1IT 196
waq Watanabe (1999) las1e91u
foanzas Microcystis fimuinAaly
ndgnludiu Swm 6 wiia



Morphology
Cell diameter (um) -
Aggregate formation
Gas vacuoles :

Gliding motility
Facultative hetero rop

Nitrogen fixation
Fixation under aerobic conditions
Synthesis of nitrogenase in anaerobiosis
Pigment system
Phycoerythrin
PUFA content
High
Production of B-cycocitral
Toxin production
Source
Freshwater
Maximum temperature for growth (C)
Mol % G-C of DNA
‘Bd

ATan 1 ﬂmﬂ’uﬁﬁ‘\lm’d ms 1!11‘Nmill Microcystis (Microcystis cluster, Synechocystis group)

3-4

+ + +
+

+ -

+ + +

=

4 6-8 4-5
- + -
- - - -
+
+
- - + +
35
454

Symbols and abbreviations: - , negative; + , positive; and PUFA polyunsaturated fatty acid

(gﬂﬁ 1) lsiun M. aeruginosa (Kutz.)
Kutz., M. firma (Kutz.) Schmid., M.
ichthyoblabe Kutz., M. novacekii
(Komarek) Compére, M. viridis (A.
Braun) Lemm. W& M. wesenbergii
(Komarek) Komarek in Kondratieva
IwdszinAoadinsLae
Microcystis #fiafinalfiintyni
Town m. aeruginosa, M. flos-aquae
waz M. wesenbergii ﬁﬂW‘u‘i’l M.
wesenbergii falMintdgnriAy
DuRsluunoiuiininie

TudawzasuszinAlng OEPP
(1995)
FayanIINNAINNAIBIBIAING 1Y

1avin1557U53N

209U32A BAZIIBTUNIITWUMICro
cystis 2 2HA Aa M. aeruginosa (WAS-
§253/ NN AEYIUY3 JUaTIY-
51% m1n Rwelan ¥ay3 ssees
a1 zanuin g3un3 uaza1um)
waz M. incerta (giesnil fiwmylan
gay3 s uazdyw) I8es uas
Ane (2544) YNN15d15132%A284
TaonTuuuafisefindnaisfivi

anmmaosaznafiulad €

UszNA WU Microcystis 3 2%e AD
M. aeruginosa, M. ichthyoblabe W& M.
wesenbergii Prommana etal., (1999)
TE9wNISANYNERAES Microcystis
Tuunasin 3 urs wu Microcystis 2
#%im Aa M. aeruginosa (NINunzLeN
Fouusine uaziouwusin) waz M.
wesenbergii  (NIIWNTLEIUAS
Wouuainae) nnsdisazesantn
33pinemansuazinaluladuve
Usznalne (an.)luundeiiawia
Tnguaziannaszinanuing



M. novacekii (Komarek) Compére - M. firma (Kitz.) Schimidle

3N 1 uaRsanyazveINqIITAn Microcystis 6 Wi fiwyludlszmad)

q

(7 : Watanabe M., 1999)
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Microcystis 3 2% A8 M. aeruginosa
&3 o [ - .
1uanawugnan (dominant species)
Twunasimataureniuszang 8n 2
FRAANU  AUA M. wesenbergii
(NMIunzlen LaZIZawLANY) WAz M.
aan v v -
viridis(s5zwdeslaniniSandn
nenvARBAUNNII)(FoualaiFiian)
Zeazinlanadannululsanalnes
v @ o o
AanNAsgafinufinulndseina
R 1 o |
YU wansngifieslanu M. fima

ATNHAINKRAYYAIVUALAS
ﬁ'uqnsimaa Microcystis spp.
fine iAadammswiasiula
aghesam luunaein

nsaniuiaelasens
Eiaﬁlﬁl 6 Toxic Microalgae and Growth
Inhibiting Factors to Them mels
lasenmsanusanfiasenitedseind
Asian Network on Microbial Research
(ANMR) 289%ninenrans 3 Use-
WA A nji'_ju (National Institute for
Environmental Studies, NIES) Ine
donUwideinendansuazinal-
laduvisdszinelneg (m.) uazin
(Institute of Hydrobiology) Ta32%
A%ANEIAITNNATINNAE2DIZHRA
Ltazﬁuqniiuﬂaﬂ Microcystis spp.
finalwiRadgwiluunaein(otsuka
et al. 1998(a); Otsuka et al.1998
(b); Otsuka et al. 1999 uaz
Watanabe et al. 1999) lngvinis
Anuludeiuguigniswin 5
sneWug LeuA M. wesenbergii, M.
aeruginosa, M. novacekii, M. ichthy
oblabe (M. flos-aquae Watanabe
1996) Waz M. viridis S38%9 Micro
oystis anewusiasralnlaginin
(phycoerythrin) ﬁ’amaﬁ'uﬁ:ma"ni
LEnaINURaUIZase 3 Ussina
lnevinisAnwnauisigas gangd
ﬁqu'\:au‘lunﬁm%cyLﬁuTm AN
nwsarntANnIsesatAulale

d07N dark chemoheterotrophy LA photoheterotrophy USH1w % G+C (%
G+C content) asAUszNaUansA Lz asrUsznauzadWlaTan (phycobilin)
89AU52N8UY89 DNA base N153LATIZATIAULUN 2098wl %e29 16S rDNA uae
16S-23SITS (internal transcribed spacer) LagiiAeiSsufieuiiiassng
WHWYHIIAUINTS (alignment and.phylogenetic analyses) SNSRI
DNA-DNA hybridization #7g

HANTITENU BWIALTUHIAUENA0LZAE (X+S.D. gNIUTIWIN 50
Lﬁaﬁ) 289 M. wesenbergii, M. aeruginosa, M. novacekii, M. ichthyo
blabe W&z M. viridis 0&llwa1952%319 4.6-5.9 lumsamn, 4.0-5.5 lnAsaw, 3.6-
4.9 lumsan, 3.3-4.2 lupsan uaz 4.2-5.9 luAsaw sndsu
wuinfianuinian (overlap) savawiALdueAnInaIZadldanzazning
SeWugluaiaiferiuniine widmuifianunianseniiednsafase
mnuansaniuanddiifuhanaduheusnasansed isasaldluns
Indunnafinzasana Microcystis Lot

NSAN¥IANBMENIeEISINE (physiological characteristics) WU
ndsgangfl Microcystis W3R lannaneiusogludradenin Tudm

Relative absorbance
Relative absorbance

T 1 1 T T T T T T T
350 450 550 650 750 850
Wavelength (nm) :

T

T 1
350 450 550 650 750
Wavelength (nm)

3U 2 waasdnyuEn1TQANAULANYEY

= :

a8 (in vivo absorption spectrum) Y89 (a)

T1-4 uag (b) Microcystis aeruginosa
v

TACS7 (gnasifinues M TadTnTu)

snemaosa-nafulad €LY

717 3 namdnuaznsganiunmevesiln
§iaTUsAu (phycobiliprotein absorption
spectrum) (a) T1-4 Mag (b) M. aeruginosa

"
TACS7 (gnastiinuesTn Tnginsu)



FDIATTNNWNIBADAITNIANA AN
unnsinvagineluszauaenug us
Tdfmnudninsnazainisaldle
n13dRsuwngfia saunslafiane
wuglafisansasyiiulalaly
#8071 chemoheterotrophy a2 photo
heterotrophy Naﬂ’liﬁﬂwﬁméﬁi{
LERILALAWINTRAZEY Microcystis
fivnsAnwfAnanainnanezas
Snuasneassinesuazlalsnansa
wanldlunsdnsunnafiale
HAILATIZAUS N G+C 1w
DNA 289 Microcystis 24 maﬁ'ué
nuNAUSHIe G+C AdeRdaiulng
ogludaaszning 39-43% dofin
zhmmuﬁmaumqunnmaﬁuﬁ: plag
AU G+C Folaimnansaldlu
A199AIILBNTRAZBY Microcystis
Isdnidnunn
Tudanzainsinseviad
Usznauzaensalaiu wunsaladn
vioaw 9 #ia leun 14:0, 16:0,16:1
(cis), 18:0, 18:1, 18:2, 18:3 (<),
18:3(7Y) uaz 18:4 luynanewug
lagfinannunnanszasdndineg
\Readnstas wana1ndigwuin 16:0
1OueiRUsznavzainsala s
nanlunnatedug Iaenuludae
44.3-69.1% ad19lsAR18AIN
WANASERINITREI%IBINTA L2873
Talanansaldlunsdvsdeninle
N1STRAINISAANEUUES
roadaauaziWladalusin wuinen
NIRANAUEIZENEAS (in vivo
absorption spectrum) ‘lun ﬂmﬂﬁ’%iﬁ‘:
Wwluluuvuunwiieaiuwlaeuans
in (peak) iRNEIAAUUSENN
440, 500, 570, 630 WAL 675
wilwans Foduanisganiuuas
209 Aaalsflad-1o peak 7t 1, uAlsfi-
waen, (Wladsnsw, TWlalafad-
#1%iu waz Aaalsflas-1o peak 7 2
pwdAy (JUR 2a)damn1sinen
AIN1sganfnuszasiWladalusin

w Microcystis §1%I% 4 d18Wug Aa
4A3 kaz 4A4 (wenanussind
) uaz T1-4 uaz T17-1(u8nan
sszunaanda NIVWHATUATUAL
grafiusiunens: Uszinalnegans
§1AU)LFRIAINITAANAULRITI560
uaz 620 Faduiinzaslnlassniu
wazlnlalagnin mndsu (Ui
Baﬂuﬂmzﬁ Microcystis §18WWG
8% wanuaniziin 620 wilu-
was  wansldiAwidianzlnla-
Toendiwirinsiu
N193LATIZAANAULUA LB
guludaa 16S rDNA Wudmnane
HHSHANNATIBATININNT 99%
AI8879 12% Microcystis sp. T17-1
frnupdreafeiuaneiugang fo
99.7% %3ANINAIT LTWUE M.
aeruginosa TAC 86 (99.5% )1
AULAEINY M. aeruginosa TAC 86
AANAF18ARIAU M. ichthyoblabe
TAC 48 fi9 99.8% WAz M. ichtyo-
blabe EaRAINNARIBARIAY Micro-
cystis sp. T17-1 fiv 99.7% uans
iasshitlaianansodlmfiudonnns
WANATIADIEIAULUEZBIE I HI29
16S rDNA 289 Microcystis V)n&de
WngiAnudesands 5 afiadugu
Inendudn 4 seiuwgiaeli-
Tn85n3u flafansanszesvnenas
WugnIsnluuangRITmuIn1swy
INFANUANAIINIIRHGNTTH
(genetic differentiation) 2897%Al%
88 Microcystis aghsfiviashdny 39
na1gANNI INdNsaldaRuLuE
2098nlnd9289 16S rDNALUINGH
dmsneluana Microcystis laagng
Famw (5U7 4)
N13LATISARIAULUEZ DS
fuludr9szvine 16S-23S ITS 289
Microcystis Iﬂas[zmﬂm’mﬂé"lﬂﬂﬁﬁ
(ML algorithm) wazszez¥ 19289 DNA
(DNA distance) uamaluguil 5 ust
ANNABUU SR RULUET 9 16S-
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23S ANINAINAITNE®

wUs2a9a1AULUETHE9 16S rDNA

ITS

ag9lsAmNEIRULUAZBILAAZENE
#ngludae 16S-23S ITS Gefimna
AREATIAUGINTIN f9 93.3-100%
Inalasanludinzasdasing (gap)
1wane nucleotide
N1SASITNTAITNA NN RS
5211919 Microcystis Iagnisld 2 35
A8 maximum likelihood W&z DNA
distance WUIMUNFIUAKIZDILAAS
naNa18Wkg (topologies) zHAIMN
WANBTA% WALKBARIIMUINIS
(phylogenetic tree) 7 2 domausz-
NausIEaERWG Microcystis fuve
\Tw 3 nga (cluster) Aa Nl 1 Usz-
NBUAIEA1EWNHE28Y M.novacekii
WA M. ichthyoblabe TISWHAWAZ
daulnajzasaneiug M. aeruginosa
BnLIREERE TAC71 Uaz NIES44
ngufl 2 Usznausieanewug M.
viridis ﬁgﬂﬂuﬂ,M. wesenbergii TAC38
Was CL5 uaz M. aeruginosa TAC71
daungail 3 Ussnausesnaning M.
wesenbergii NC1-NS5, NIES104,
TAC52, TAC57, NIES111 uwaz M.
aeruginosa NIES44 Wae Microcystis
sp. T17-1 #eRnTas5N5% luanued
Microcystis Aflnlnssnsuninde
maglundaii1 dovio 3 nqulaifianu
ANNHGAUANUANAIIZBIAN WL
nedugwineusifiofiansmnan
AnNdnivuazldiduivaixnse

o

! 1 od a & o
uenngxlslae ngai 1 fnosnenug

o

nafiluRvuazlaiilufiv ngud 2

D.

\Dunguiiduiiv ngadl 3 Bungud
Tsi i
lwdanza9n155tAT1EA
ATAINAZIBARIZE9 DNA T1onim
(total genom DNA homology) 1
nsanulneld M. aeruginosa 2
d1eWug (M. aeruginosa NC7 uaz
TAC86) WATAIUNUIDIAAATUFIU
INe8n 4 anwme Aa M. ichthyo



 Microcystis ichthyoblabe TACS1

100 || Microcystis [ 11 )
0.1 ——_‘Fh Microcystis novacekii TAC65
Microcystis novacekii TAC20

‘Microcystis wesenbergii TACS2

Microcystis aeruginosa TAC170
73 Microcystis aeruginosa TAC86
Microcystis ichthyoblabe TAC48
Microcystis sp. T17-1
100 Microcystis [ | ]

Microcystis sp. T1-4

100 —— Marismopedia glauca B1448-1
o7 - Synechocystis sp. PCC 6803
Glogothece membranacea PCC 6501
Microcoleus sp. PCC 7420
e Trichodesmium tenue
Oscillatoria agardhil CYA 18
Outgroup 2 100  Anacystis nidulans PCC 6301
| Synechococcus sp. PCC 7842
Synechococcus elongatus

514 uaRY maximum likelihood TTMANTIWRUTUON Microcystis TaonfFourfouduly
C $waw 1328 wa (hisawgesdng) Scale bar = 1 wa uny 10 danale’lng M
aeruginosa [1] TAUA Microcystis sp. 4A3 Un% 4B3 110z Microcystis [II] 1&un M. viridis
TAC17 Wag TACT8, M. wesenbergii TAC38, M. aeruginosa TAC71. Out-group 1Al
Chromatium tepidium W0 Escherichia coli, Accession number 11 DDBJ, EMBL U0z
GenBank databases AU Microcystis sp. 4A3, AB012326; 4B3, AB012327; Tl-4,
ABO012329; T17-1, AB012330; M. viridis TAC17, AB012328; TAC78, AB012331; M.
wesenbergii  TAC38, AB012334; TACS52, ABO012335; M. aeruginosa TACTI,
AB012332; TAC86, AB012333; TAC170, AB012340; M. novacekii TAC20, AB012336;
TAC65, AB012337; M. ichthyoblabe TAC48, AB012338; TAC91, AB012339; Mr.
glauca B1448-1, X94705; Synechocystis sp. PCC6803, D90916; G. membranacea
PCC6501, X78680; Microcoleus sp. PCC7420, X70770; T. tenue, AF013029; O,
agardhii CYA18, X84811; A. nidulans PCC6301, X03538; Synechococcus sp. PCC7942,
D88288; S. elongatus, D83715; C. tepidum,-M59150; Uae E. coli, E05133.
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Cluster Il Cluster IlI
'S
r'y
&
'y

Cluster (!l Cluster |l
&
A

0.0 subdsintions/site : Kruc 0.0

(a) Lmuqﬁ maximum likelihood (maximum likelihood tree) uag (b) smuqﬂszu:ﬁnszuiw DNA (DNA distance

€N
[
=n.
w

tree) YDA wﬁ'ui{ Microcystis liueas Outgroups (Synechocystis sp. PCC 6803 Waz Trichodesmium sp. NIBB 1067)
moiuieglunsovdmandmsiadwuuafimidousu gmumanmaasmonugiinga microcystin (s) uAda
l’lliﬁuﬁu’ilﬁ]iﬁﬂ‘ﬁ'waﬂiﬂu M. aeruginosa TAC170 rﬁu, microcystin. Accession numbers 1u DDBJ, EMBL uaz
GenBank databases 1147 Microcystis sp. 4A3, AB015357; 4B3, AB015358; T1-4, AB015359; T17-1, AB015360: M.
viridis TAC17, AB015398; TAC44, AB015399; TAC45, AB015400; TAC78, AB015401; TAC92, AB015402;
TAC93, ABO15403; M.wesenbergii NIES104, AB015387; NIES111, AB015388; TAC38, AB015389; TACS52,
ABO015390; TAC57, AB015391; CL5, AB015392; NCI1, AB015393; NC2, AB015394; NC3, ABO015395; NC4,
ABO015396; NC5, AB015397; M.aeruginosa NIES44, AB15361; TAC71, AB015362; TAC86, AB015363; TAC87,
ABO015364; TAC170, AB015365; CL1, AB015381; CL3, AB015382; CC1, AB015383; T20-1, AB015384: TC6,
ABO015385; TC8, AB015386; M. novacekii TAC20, AB015374; TAC65, AB015375; TAC66, AB015376: BC18,
ABO015377; CC2, AB015378; T20-3, AB015379; TL2, ABO15380; M. ichthyoblabe TAC48, AB015366; TAC91,
ABO015367; TAC125, AB015368; TAC136, AB015369; TAC138, AB015370; NL1, AB015371; TC2, ABO15372:
TCQ..AB015373', Synechocystis sp. PCC6803, D90916; ne Trichodesmium sp. NIBB1067, X72871.
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blabe TC24, M. novacekii BC18, M.
viridis CCO Uae M. wesenbergii TC7
WUTIHAIAIINARIBARIZEY DNA
vonas (%RB) w1nnd1 70% (lu
IusfiAIuARIEARITznI97dA
WAEain Aa M. aeruginosa NC7
Laz TAC86 LNAU 74-75%)
(m‘mv"i 2)
\HaUszifnaanisAnunne
ANRYBY Microcystis ﬁﬂﬂizﬂauﬁiﬂ
5 #AF04F 1% Aa M. aeruginosa, M.
ichthyoblabe, M. novacekii, M. viridis
W8z M. wesenbergii WU 5 4Hn

o

HUITWARBAIW Microcystis d18-

5
v cda

WusnHlnlagsnsuininumsane

9
=3 17

ad a =1
ARINIIAIWEITINGT FIUAR uaz
ANWMULIBINBNTIH TINVIHANIN
AS18ARIZBIAIAULUALHT 6S rDNA,
165-23S ITS WAz DNA YVINABE
gouansliAnIngindmginine,
19 5 ANWME SINNS Microcystis
ﬂﬁﬂﬁ%ﬁ:ﬁﬁ phycoerythrin ATTHINT
s [ o a o v 6oy
swnwmdwiesafianen Inelwidn

Lanansaneds

M. aeruginosa \%8931nil% type

species 289 &fa Microcystis

Asduniwvaslulasdasu
TassasraniatAiinumAls
Wuie

1 ANANAWSszNI19lAT
d51enaaifuanuidniivens
TalAsBafin uanissgUl 6 (Harada
1996) Fvazifuldiranuduiv
Tulmsgafndnisuusanluninnis
Lﬂﬁammaazxmmjw uea-ninaziln
(L-amino acids) SI87ouARZE%
209 ASISeM8LT WA

USaaansisnuanudunis

ATINANNWEIZHIUTHIWY
#7197 (toxin content) fuAINLT®
fiw uansluans1e 3 (Jone1997)
nan1sanwAnNduiveaslaen-
Tuuuafiiseludszinalnelaeg .
wui fanadniuluszaulin
na9-§9

ﬂﬂ?tﬂsﬂuktﬂaﬁaﬂ'l?‘ﬂ?ﬂul‘ﬁu
Fuluunasinsssuuni

Lﬁia\imﬂ Microcystis ;s
ASI T ARULLNAITRaw TIRAN
d18150lwn1sUSUsSEAUAINEN
28901580862 tAlAEA15USUIWIA
gasufiadulAilaanelwigadnsn
ANNTNLEInSausIRwelwgad
dandladenienenfiinanonisie
AUTwEIWT (scum-forming) 1w
uwAazuSamzasunanin Taudanim
QfvssinAzaundsi fiAnnenns
WA2DIAN HADAIWTANINLBINTE-
LEu n3eAdu MemaRUINN
ssiwluunasin(RasInzasUsHn
g1sfiwlugadiuusnimansivd
azatew) dedenasioAnnuiiese
gaanauwd  (WHO 1999) i
nsaewuUainaanaan faagn
souamnsluguil 7

9anfinde, 3183, Bunlal,umand uas daganna, oudh. 2544.msdsaernanainyvaezaslzenluuuaiisefy

Tudszinelne. wona1susznaumussenels 6th Workshop on Eutrophication and ToxicCyanobacteria

in Freshwater Reservoirs 3319337l 8-10 NaATHUS 2544 aninendeideslnal. 19 nii.
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BOLTS & NUTS

Material/Grade :

Alloy Steel Stud Bolts i
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Heavy Hexagon Nuts
» ASTM A194/Gr. 2H/2HM/4/7/8/8M/8T

High Strength Bolts & Nuts for Structural Steel
» ASTM A325 and A490, JIS F10T.

Stainless Steel Bolts & Nuts
» SUS 304, SUS 316
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