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0.1 | 0.2 05 | 1.0 |20
5 180 | 175 72 14 25
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45 85 | 85 48 94 | 1.0
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American Society for Testing and Materials. Standard Practice for Describing Retroreflection. E808-01.

In Annual book of ASTM standard. West Conshohocken : ASTM, 2010.

American Society for Testing and Materials. Standard Practice for Measuring Photometric Characteristics

of Retroreflectors. E809-08. In Annual book of ASTM standard. West Conshohocken : ASTM,2010.

American Society for Testing and Materials. Standard Test Method for Coefficient of Retroreflection of

Retroreflective Sheeting Utilizing the Coplanar Geometry. E810-03. In Annual book of ASTM

standard. West Conshohocken : ASTM, 2010.
Delta. Reflection and Retroreflection Technical Note. RS 101. [Online]. [cite dated 11 July 2011] Available

from internet: http://www.madebydelta.com/imported/images/documents/Roadsensors/ RS101.pdf.
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"% Abstract

Sample preparation for heavy metal
determination should be selected appropriately
for a kind of heavy metals which are determined.
In this study, were compaired three methods
of sample preparations such as dry ashing,

wet digestion, and microwave digestion for lead,

ARYF WINY A
AR Welwnarines
Nl suIfTIIY*

cadmium and mercury analysis in cosmetic
samples ie. face cream, lotion and lipstick.
Lead and cadmium standards, 1 mg/l, and
mercury standard, 5 g/l were added into
the samples. The results showed that the
three methods were satisfied for the sample
preparations in order to determine the amount
of lead and cadmium in the cosmetics. The %
recoveries were within the acceptance limit
(£20%). However, the microwave digestion
method was the only suitable method for
the sample preparation to determine the amount

of mercury in the cosmetic samples.
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1. Dry ashing
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andudunsalundndidy 8 fadans wiifnn
aunsaluazinmMstiay sBurddanulusunsusian a

Tupaedi 2

f5797 2 TUsunsu Microwave digestion

Step Power (Watt) Ramp (min) Hold (min)
1 400 5.0 5.0
2 800 10.0 25.0
3 0 - 15.0
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« 13090 UTNATUNA 100 TadERT HunsTAEATRAURY 5 udmen 13azanslnun By
wosussmwaaIddy 1 ueda Fiasveamionrwe aunsidld sazany TuaMT ANntumEn 138z
Tansondanfiulalnsraslasanududusosas 10 aunseiials 1sazanel i~ wdsuusinesdeiUnendesy

« 1 sazanefiwspdliaine 3 A59edu luve sumUSinamst wazuanfiausiuaIos
papufinuaurasutu Walnsinlafines (Atomic absorption spectrophotometer) Wazne aUMNUINN
Usanduaiawma aumUSunalsen (Mercury analyzer)

\@ wamsndaob

HaM IR aUMURNa 1Rz waadlen wazusen Tuadunmh Tadu wazdyd fn Tasnsidn 1snesu
Tanzminfinswanudaduaslundniasing 3 oln uazyimame sume3peazaesnsAUNAD (% Recovery)
WeaiSpuifisumnumang wweasisinsoufoisiasidavodanziideenime oy b aeNafeaTed 3-5

FNINT 3 AN3PLATURIMTALAALYENIINA 1992 uARLTTEY waTLSEN ANMIwEUNFaEnalaedS Dry ashing

Asun Mt Tadu Avddin

o &0 & v =) o v - o 3 =) o
apay TogazupaMIAundy SovarvansaAundy TorazvamsAunTy

pzin  waedley  Usem ez ueedlen  Usom mefa weskdlew UJsan

1 86.8 109.7 0.2 118.8 94.5 1.6 102.4 105.8 0.0
2 81.9 109.8 0.0 87.9 89.9 0.0 101.8 103.8 0.0
3 112.2 109.7 0.0 90.0 1113 2.6 90.5 932 0.0
4 93.0 109.7 0.1 922 110.8 1.7 101.9 103.8 0.0
5 939 1103 0.3 91.4 1104 1.5 102.1 103.3 0.0
6 939 110.7 0.0 93.0 110.3 0.0 101.0 104.3 0.0
7 86.9 1121 0.0 93.9 1113 0.0 100.7 94.0 0.0
8 875 110.8 0.0 94.1 1104 2.6 920 105.7 0.0
9 86.9 108.6 0.0 935 94.0 25 913 94.6 0.0
10 o 108.9 0.0 94.3 109.9 1.1 103.4 94.4 0.0

wNEwe : inaeinseeNuzesieuaraIAuAduwiniy 80 - 120

NI 4 1 AANFeAzYRNMIAUNALYRNSINAIRZ waRLTluY wazUsan anmswSeuseglagds Wet digestion

AzuNITh Tadu Aerfin
diuit Sovazvaanisiundu Sovazwninisfiundu Savazuan1siundu
pet  wanidlo Usen  meth  wamdlen  Usen  wema wamdlew Usan
1 106.5 108.8 0.0 106.9 110.6 15.8 110.2 103.9 0.0
2 105.2 109.2 1.2 1121 110.9 6.4 108.7 105.3 0.0
3 110.0 108.4 1.6 110.6 110.8 114 112.3 111.8 0.0
4 109.1 109.1 0.0 1139 111.6 15.8 113.9 100.0 0.0
5 1133 111.6 0.0 1128 111.2 158 111.9 1114 0.0
6 1135 1113 12 1111 110.6 6.4 1129 100.0 0.0
7 111.8 1117 1.1 111.9 111.6 6.4 111.8 1120 0.0
8 114.6 1118 1.6 1108 1115 114 114 1109 0.0
9 113.0 110.6 1.6 1123 109.8 113 113.6 107.2 0.0
10 1134 111.0 12 111.2 110.1 114 1103 109.3 0.0

MANBIAG : aeINNIYBNSUYRNIREAZNNSAUAGUWINAD 80 - 120
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ANTNT 5 1 ANANSPEATTENANTAURAUYRNUSINMAZYY WAl wazUIaN AnmIwIeNsiesnslagds

Microwave digestion

pSuNIMTh Tatu Avafin
it SouazvasnisAundu Sopazvainisfundu Sopazuein1sAundu

auia wanlen Usen s uanLey Uson  meia wanle Jsan
1 98.2 108.2 100.7 105.8 109.4 85.8 97.6 104.8 943
2 99.9 106.8 101.3 105.7 104.9 82.3 97.9 105.2 95.9
3 94.9 103.4 103.3 105.9 106.6 86.6 97.4 108.9 100.4
4 96.5 104.4 102.8 104.5 103.8 85.9 100.0 107.0 93.6
5 96.6 105.2 104.2 106.7 104.1 85.8 99.3 109.0 94.7
6 96.7 104.7 105.3 105.3 105.3 82.2 95.1 1121 96.4
7 100.7 106.5 104.9 104.7 102 825 96.1 107.2 96.0
8 96.5 1105 104.7 104.7 103.5 823 98.9 107.0 97.2
9 97.4 105.7 109.6 103.8 101.7 85.9 99.1 106.0 97.6
10 97.2 107.0 1025 104.4 107.7 825 96.6 105.4 97.8

wNwwe) : naeinseeniuzesiauarmIAuASUWNTY 80 - 120

B sUwamsnhaaon

anwan1sinm quldnswsuuiingne miune suvmySinalaneninluiedes e Taud pdummh
Tatu wazdy fin 67833 Dry ashing Wet digestion waz Microwave digestion 1313018 lumswiSausng e
dona sudFinamzmuasuendioaldlaglifioms amevedans Ransanandosazassmafunaveglunasi
YausUTfosas £20 UMTATENFIBENN WIne aumnyU3unasenis Microwave digestion WWABIHR
g ﬂmaﬁﬁﬁaﬂazmmmsﬁuﬂ5uagﬂuLﬂﬁwﬁﬁ\manij’wﬁumuﬁu wazifloeands Dry ashing WAz
Wet digestion ¥aaumg@ slumsgey ane 198unsd fwihlhifans awmevessenluiegislidy

FaumsEeniswsuNsingne wmsune sumySinalansrinluedes ensiemsiansante auznng

nanedulovasdlanzainding sy levainerafians ameasdanzninidesnismysunads

1oN 1SONLOL @D

Analysis of Food Products. [Online]. [cite dated 26 July 2011]. Available from internet:
http://www.scribd.com/doc/51573729/Analysis-of-Food-Products-116.

Anton Paar. Instruction manual multiwave 3000. Austria. 2006.

ASEAN Cosmetic Harmonization. Determination of heavy metals (arsenic, cadmium, lead and
mercury) in cosmetic products. ASEAN Cosmetic Method Thailand (ACM THA 05. -
Heavy Metals) rev.2. 2011.

CEM Corporation. Microwave digestion applications manual. U.S.A., 1994.
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15U5naulanside (amalgam) 2aenaLkazUIaN

? Abstract

According to the argument of spurious gold
jewelry that some silvered color spots occurred on
jewelry’s surface, Chemistry Program’s laboratory was
requested to analyse 3 samples of gold necklaces.
So the purity of gold and elements in those spots
were determined. As the results, percentages of
gold in all samples were 95.1, 94.0 and 92.3,
respectively. While gold, silver and mercury were
detected in silvered color spot. Those spots might

be amalgam alloy between gold and mercury.
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N3NIUTBUAIN LG LDag
1snr-1_ auuaHuaawTumnHmamn

My supnuld Idvadisne aud fueaie
lurianan #n msuiedesiuveainnisnlagld
wAflA High Performance Liquid Chromatography
(HPLC) aaiSu1»s§ 1 European Standard EN
14350-2: 2004 TusheeneuIanan AnvSevInul
Aild mFvussquuniothnald wmiuLinnian
AN aulild Nsazansdunuennis  (food
simulants) fethnaukaznInesdinanududu
Sovaz 3 (mdnseU3inns) nMame puAN WS
Bl "y (linearity) v[ﬁmwxlmmgwuﬁﬁw Wy~ ns

W “WWuS (correlation coefficient, R?) winfy 0.9999
PN AURAZNIADERN  waznuTndAaly
NN9M3_NY (limit of detection, LOD) winAy 1.09
waz 041 lulpsnsusiodns wasdedndnlunsin
3u1ad (limit of quantitation, LOQ) ¥y 4.00
way 200 Tlpsnsusiedns “wisuihnduwaznsn
pLBAn MWAIRL AINA BUANNYNABY (accuracy)
MANTUNAIAANNUY  (trueness) WAZANNLAEN
(precision) lun3ne pufeAiinTFn 138z
nessud Ausaediszsuanuiduduresdadiia
Tumsiausunu  TdseuazAndudy  (%recovery)
aglugaeionay 99.7-106.3 waz 91.5-108.5 waw
WUIINIIUEN (repeatability) 1 aRerneY
INATHIU “WiNSYRINIIMUT (relative standard
deviation of repeatability, %RSD) winAuSaLas 1.85

WAy 4.88 "WSUUNNAUWAIATARLEAN muEnFU

aaal

ANNANIINAADNENDINIEANIMA audiuAsT
WiNNE NsenNIne aud Ausaweluvianan @n
miueIsAuvananmsnlasldinafin HPLC

Y Abstract

The verification of bisphenol A (BPA)
analysis in drinking equipments was achieved
by high performance liquid chromatography
(HPLC) according to European Standard EN
14350-2: 2004. Distilled water and 3% (w/v)
acetic acid were used as food simulants for this
verification. The linearity shown as correlation
coefficients (RZ) of calibration curve was 0.9999
for distilled water and 3% (w/v) acetic acid.
The limit of detection (LOD) was 1.09 and
0.41 wg/L and the limit of quantitation (LOQ)
was 4.00 and 2.00 wg/L for distilled water
and acetic acid, respectively. The accuracy was
considered by trueness and precision. These
values were performed by spiking the known
concentration of BPA in sample blank. The
percentages of recovery were 99.7-105.3 and
91.5-108.5 and %RSD, were 1.85% and 4.88%
for distilled water and acetic acid, respectively.
These results have shown that this HPLC
method is suitable for BPA analysis in drinking

equipments.
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i Wueawd (Bisphenol A) w3n BPA %
NNLATI 2,2-bis(4-hydroxyphenyl)propane 38
p,p'-isopropylidenebisphenol kazi®e IUPAC
4,4'-(propane-2,2-diyl)diphenol fianwauziiuinan
yEens"smaudiahmaseu _asluanafio C,H,0,
fihminluiana 22829 n3usialua Savasumanii
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il 1 pslase S1eweed Flupae

,

i fusalegn “wATIZHTUAINATTING
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WAlWa [93uisBu (sulfonated polystyrene resin)
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I AT nsuAnenm asusans Rela
143531m35 1y European Standard EN 14350-2:
2004 Tumna sud Ausawluwanwan #in sy
wianshuvausinmInlaslfinaila High Performance
Liquid Chromatography (HPLC) "wiuusnsiia
WASINUSIN 15 AR ImANREA3RIR TR TR
FUANDDLI u * (fluorescence detector) #9433
inpsgwillfihndu (distiled water) uazl¥nsm
28N (acetic acid) ANdTuSosas 3 Mwin
foUsums) 1w 1sazansdunue i (food
simulants) “ASDuMwazTRalTINETD sy
Fedpafinmamu suenuld ldveaisne aul fusae
Asuldvdaame au leeAnsnsia auANN “uWusS
9L U (linearity) AMAMAAN WSy NS w “uius
(correlation coefficient, R%) FaARANTATIANY
(limit of detection, LOD) dpandnluansiny3una
(limit of quantitation, LOQ) WaTANNYNADY
(accuracy) FemnugnApsiansanaInANULLY
(trueness) waTANUWIEN (precision) InefiANwiY
UszifiuanAnuades (bias) Mu aslugtes
SpuavAINdURY  (%recovery) WazAINNLTILN
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AdeUNNATTIUYRINIMIUEY (telative standard

P R V)

deviation of repeatability, %RSDI) B EULIU
anudulumadarimuaiiszyisne sufirhnus

Toelawiing (Codex)

Y 55msnaaon

1. w303 HPLC

N

o

ADANL: WAL fa PUIm 250 x 4.6

fadluns U3 C18-coated
spherical silicagel PUIABYNA
5 lulaswns (load of 9 % carbon
and end-capped) (Hypersil ODS
5 Talasins)

LY 4

pnnlABaNL:

pmenaeud:

25 DNADALTY
WNUea ;10 (70 : 30)
Fmmsva (flow rate): 1.0 NaaanIsau
P3unsfida: 40 lulasang
1p309m5333m:  Fluorescence detector;
excitation wavelength
Ex = 275 nm
emission  wavelength
Em = 313 nm

nanfl 1seAsui: Ysvana 6.8 wnil
2. 19.A

2.1 1sazangunnsyud Wusae ANy
U3 n53ouay 99.6

2.2 thndu

2.3 Wwnusa (t1n9n HPLC)
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AaUTFUIRT)
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3.1 Anw1gaeAn N dNduLeY 138%aY
a3l Auoaanududusende 0 i 50
Tulasnsi/ans Taemsnsia sy “WiusiBe "y
NI R?
3.2 AnwwinAn LOD waz LOQ lngAmsnzi
10 7 wazuamn udseuusnasgu (SD)
Weame LOD uay LOQ
Tagfwiaan  LOD = 3SD
LOQ = 10SD
3.3 Anwfiefiududn LO0Q lagdwanew
10 41 wazAwAANLYNAeY TngANugnaDs
fRsanan  AndLiukazANTisslae el
Uszifiuanmanuaudoeiiy aslugluesdosas
AnduRukazANTipaUssfivainansniudil
W A9p28 %RSD,
%recovery = [(C1-C2) x 100] / C3
Toy C1 fa Anudadupee 15k spiked
matrix blank
C2 fin ANNIDTNTUVDY matrix blank
C3 f ANUTNTUYaY analyte MiFs
% RSD, = (SD x 100) / Mean
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2. AMIAAIAIAN LOD way LOQ ngdasnzi 10 91 wazfuiaimean SD wudndn LOD windu

1.09 way 041 lulpsndusiedng way LOQ Windu 4.00 way 2.00 WlAsn3usedng MSUUINAULAY

AsReBinANNNTUSasas 3 (UNnTnEUSHNIAT) MNAGD FeaTed 1

A19199 1 & A9NIINAN LOD wae LOQ vaemsne aumnd Ausalalaeifiu ﬁsazmﬂmmgﬁuﬁ FlupaLe

fiszduanudiudy 10.0 Tulasnsudodng

.2 anudutuiiald Qalasndudodns) Sorazanauny
e vhndu N3ABZTAN ndu N3ABLTAN
1 9.36 9.63 93.6 96.3
2 9.14 9.72 91.4 97.2
3 9.15 9.90 91.5 99.0
4 9.27 9.62 92.7 96.2
5 9.72 9.76 97.2 97.6
6 9.98 9.59 99.8 95.9
7 8.91 9.70 89.1 97.0
8 9.52 9.54 95.2 95.4
9 8.93 9.69 89.3 96.9
10 9.78 9.39 97.8 93.9
Mean 9.38 9.65
SD 036 0.14
LOD 1.09 0.41
LOQ 4.00 2.00
%RSD, 3.89 1.41

3. ammafinsiieBudud LOQ lagdnzd 10 91 wasiwiamenugnaes lagnnugnaeg

fansanananuwinkazafisslasfinnuuiulssifiuannmanud oy asluglaesdpazrnaufiu

wazAMITBIsduaNNIIUETiL asdae %RSD, wudanugndeslumang eufpgneiiinngfis

sazanzanmsgud Hupawfiszduanududuses LOQ A 400 waz 200 lulasniusiedns wosunay

LazNINRLERnANNENTUSDYa: 3 (WndnfadSNIng) Auaey azl@”%asazmﬂé’uﬁuagﬂu-ﬁaﬁaaaz

99.7-105.3 #ay 91.5-108.5 WATWUIN %RSDr wihiudosaz 1.85 uay 4.88 °ﬁw%’uﬁﬁﬂé‘ful,l,azmmaz?ﬁﬁﬂ

ANNTNTUSRYAY 3 (WNRENFARLUSHNAT) MNEIFU A9ANIIeTl 2
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AN 2 1 ANRNSTENSRYATANNALANLAZANITNIUTIVR9ANING aUNND AusaLalagwin 15avany

wnsg Ul Fusaediseianududy 4.00 waz 2.00 Tulasniusedng

anadutuiiald Qulasniusodns) Sozazanauny
afait ANMTNVU 4.00 | AITNTH2.00 | ATNTU 4.00 | Andudu 2.00
Talasnfuseans | Tulnsniudedns | lulasnfuredns | lulasnSunedns
1 4.19 2.17 104.7 108.5
2 3.99 1.83 99.7 91.5
3 4.08 1.85 101.9 92.4
4 4.18 1.91 104.5 95.4
5 4.02 1.90 100.5 94.8
6 4.13 1.98 103.4 98.8
7 421 1.97 105.3 98.5
8 4.16 1.94 103.9 97.0
9 4.17 2.00 1042 99.8
10 4.07 1.95 101.6 97.6
Mean 4.12 1.95
SD 0.08 0.10
%RSD, 1.85 4.88

Y suwala:msapisniwa

NI auANNlE uadisne aud Aupawmuidinss 1y European Standard EN 14350-2:

2004 TpgAnwmniiwasingq fsdfe Ay wiusiBe “uanmeman B2 LOD, LOQ WazANNgnfns
Fepnugnaessfiarsanananusiusasanuiiss  Insfienuududszifiuaindanuandedin acdugtues

SovazAnAUAuuazAIiBszifivanmImu e aesaeen %RSD, wudieeneq aglunnsifuessuls

¥ ¥
& Al

flas3Bne oufifuualaglaing femsedl 3 M9iABu1mIgu European Standard EN 14350-2: 2004

Tgrnun mandaudnevesd Ausaw ol 0.03 lulasnsusaiiadans wia 30.0 lulasnsudodng

A131971 3 B ANANNTEENSUARNA aufifuualaalawing

Specific level (ML) 30 lalnsnSusiedns
LoD (KluTasnsunoans) = ML*1/5 6.0
LoQ (LuTlnsnsuneans) = ML*2/5 12.0
RSD, (%) =Horwitz equation 0.66%2C7""%) 17.9
Recovery (%) 60—-115
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| TThal medicinal plant extracts

yulwsturu 5 oiin Tdud agled uznge
Piudy thun we dan Aa 13 2 33 TegdBuanih
yulws auwvhliuiefigamgdl 50 psrwaidy was
vauns uad Apsesiviazay 2 3lia fs ynuea

waziupa neldisnsusfionmnglives 357 oald

yulws o uazidon uwdr Aalawanssudaeri wuh
15 fnnauzagasnethld 15 Amsnafl o Aeteuaz
35.60 sipthwiinuie AN puLaE MEAMYRN
15 AalumstudenswsyresdauuafiSaralsn
4 i Ae\fouuniii3e Escherichia coli ATCC
25922, Klebsiella pneumoniae ATCC 27736,
Staphylococcus epidermidis ATCC 12228 uay
Staphylococcus aureus ATCC 6538 35 Agar
well diffusion  AMNNNINARBINLIN 13 NAUINWY
30 Tulpansu fifivsz~vidam 9 elumsgiudsnnaiasay
spadpunafiFudanan Idud 15 Arannuzngauas
azlasisimuea 19 MaRInugnIARaZIUNAIY
wnuea MmNy IaefiAedss “unugugnans
ypswinasuduuafiGeie 4 oln 17.38, 16.92,
28.62 WAz 27.28 faAwAT cuaw LisuAUemu
\ouupTiisy Chloramphenicol U3inas 10 Talasnsu
Tenieasl “urugudnaswesinududs  26.81,

15.95, 22.98 Lay 14.56 HaALUAT AINAIG

ﬁ Abstract

Five species of Thai medicinal plants:

Cymbopogon citratus, Citrus hystrix, Curcuma longa,

030! Y3As*
177 gy
g9 gueTIn

Centella asiatica and Morinda citrifolia were
extracted crude compounds. The first method,
the herbal samples were dried at 50C and crushed.
The mashed samples were mixed with ethanol
and methanol to macerate at room temperature.
The second method, the herbal samples were cut
into small pieces and boiled in water. The results
showed that the aqueous extract of Citrus hystrix
was the highest amount of extracts as 35.60%
by dry wieght. All of extracts were tested for
anti-bacterial activities by agar well diffusion
method. Four representative pathogenic bacteria;
Escherichia coli ATCC 25922, Klebsiella pneumonia
ATCC 27736, Staphylococcus epidermidis ATCC
12228 and Staphylococcus aureus ATCC 6538
were used as test organisms. The highest efficacy
to inhibit those bacteria. The were 30 ug of methanol
extract of Citrus hystrix and Cymbopogon citratus,
30 ug of ethanol extract of Citrus hystrix and
Centella asiatica with the dimension of inhibition
zone were 17.38, 16.92, 28.62 and 27.28 mm.
respectively. By comparison with antibacterial
drug, the dimension of inhibited zone of 10 ug
of chloramphenicol were 26.81, 15.95, 22.98

and 14.56 mm. respectively.
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1. V® Escherichia coli (E.coli) wlu 940
lngirosmsifalingaanszine ansaaselin
swnaiarualsl efitudiauds nefimsnszaneide
Aufiafiduitioundeunas wuazunasiy  (pusudn
AN, 2554) uenAMIiEe E.coli BHATULIS
Enterohemorrhagic E.coli 0104 £41A83NN932U10
TuglsUgrafounguniauiielquisy 2554 10
#q wingegludszmeosufuaziiu naldd
§Lo8in 8 37 (mmmmﬂiﬂ, 2554)

2. L%EJ Staphylococcus aureus (S.aureus)
Wuderielsaft day iy inguessiinideiifomils
wwauazioile  uazlsmomalufiy  usnanild
Wudeanslem lugihefifisemesouus unsndou
nlifheiiaadefionnsguusstiu Wy yhliAa

o

Tsavaauanfvinlfidnsnis sin selouas 50
(TAnashazeNTY, 2554)

&, L?“fya Staphylococcus epidermidis (S.epider-
midis) wuldmumamdenalyuazidoyuteurs
ayn v U uwazwasall 1z uwdaty legund
Tldrelsn  wilu nnsfigfduiusouueralfiialsn ™
finsdne viunuey

4. Lfya Klebsiella pneumoniae (K.neumoniae)
Ju wglidnlsadendn vuazlaalumadiull 1
(WasnuwazAmMy, 2551) 89 nansanuidsldiiely
“awandeu Toun uwnawth fu iz waenuldludadien
299791830 sTUUMAUe NI rivaneslia 1w
UM Nyl uasuyed (aaauazame, 2554)
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E.coli (Inouye et al, 1983 waz "winwudaya yulns,

2554) thifumenszmeRauznafigndenuide Bacillus
cereus (WINAUNIUAT AT, 2550) 13 ARAIAMI
mﬁufuﬁ’asmmuaaﬁqw%‘ﬁ’mﬁa Staphylococcus albus,
E.coli a2 Pseudomonas pyocyanea (Chauhan et al,
2003) "3 Apanuiutusiesneuigrsiuuuafisy
Saureus (Negi et al, 1999) 13 fApanpiususay
thigndsude Ecoli Saureus waz Salmonella
Typhi (Srinivasan et al, 2001) 15 ARANILWAZ
sduthundesruealiqndsuge Saureus, E.col
Bacillus subtilis Wa% Pseudomonas aeruginosa
(Hamill et al, 2003) 13 ApaAlLTUARELIEMUA
fiqnsduide Saureus (AgWusuaznanasal, 2543)
3 Aeanduhundaemuesa Savdduide Saureus,
E.coli, Bacillus subtilis Was Pseudomonas aeruginosa
(Ahmad et al, 1998) 13 ARANHALDFILLUNIUDA
\Jlavm augA3 Disc diffusion ﬁﬁ]ﬂ%‘ﬁuﬁﬁﬂ’ﬁlﬂ%@
ypaide Saureus uaziBeupafiFegUuraunsuauiidu
Benolsalumadiupwnanaiesia Wy Ecoli uay
Shigella dysenteriae ﬁ%amaUmeﬂﬂiﬁuﬁ'\ﬁﬁixmm
7-13 wy. (Walduazany, 2548)
yulwsiuruluszmalne Sinnanevanamans
iin nzUgady wazsAngn AT TunsAnm
Wisufisudse " nBam yulwsituthudwou 5 3in
than #a 15ifise " nsamlunnsdudagoqaunid
rislsnniinsne q fludiousylu™swndox a2 Nsnsatiun
Uszgnaldlundndneiifie anm Wy  Yuaddds
waeuthiisudadounafiderolsa ud Fewenan
anflumssnmnlsafiisanidaneliinlsnfomiudn
foldtlosiudolsrrindu g fvudeulusu dh f
Tailidn '$reme dumsiiuyan gulwsituthulng
W wnsahlulduslemdlsmanmanetosmennty

X1, Janduia: 1sind

11 avlas (Cymbopogon citratus (DC.) Staph)
1.2 ugn3a (Citrus hystrix L.)
1.3 mﬁu%’u (Curcuma Ionga Linnaeus)

1.4 19un (Centella asiatica (L.) Urban)




1.5 #8 (Morinda citrifolia)

1.6 27131Aa0 (Nutrient broth)
1.7 213409 (Nutrient agar)
1.8 @NUda (ethanol)

1.9 Wwnuda (methanol)

1.10 Chloramphenicol

1.11 Dimethyl sulfoxide (DMSO)

2. 5 q oUnsniia:iA3enio

2.1 N3¥A¥NIDS Whatman +uUas 4

2.2 2n3UsaN (Erlenmeyer flask)

2.3 1P3D9TTIRETIUY JUnA (rotary evaporator)
24 ﬁijm%a (incubator)

2.5 ﬁﬂaam‘f@ (biological safety cabinet)

2.6 gouladou (hot air oven)

2.7 wisagmunNgamall (incubator shaker)
2.8 \¥p Escherichia coli ATCC 25922

2.9 L%’ﬂ Klebsiella pneumoniae ATCC 27736
2.10 L%a Staphylococcus epidermidis ATCC 12228
2.11 L%a Staphylococcus aureus ATCC 6538

3. msicEaudotn

funzled Tuuznge Wty Tuthun luge
Faanuihly dhund i saneashetidssh antuy
thanAelusuliuis

M4, msicgau 1s Aa

41 ms fngheth
ih yulwsituiute 5 oie Afsuuiud
ududuian 9 dlduiigamall 100 asmisaidy
Wunan 10 it anduhsnnsedlusasiouse
AN2IUIMAENTEANBNIDY Wes 4 iUz
Thudkendasssmessuy gamea Naamailiu
40 p9FNLTALTY
42 M3 NAKUUWE (Maceration)
1h yulwsiiuthusia 5 otia anvfuduBugn 9
wazthleundslugouloiou samngll 50 psnaidy
auuis fianadulifudosas 10 thlvualiaziden

fpwdown anuth yulwsiiuauds U3 500 A3
1 adhumaagomy Wushazaiefio wimnueadouas 95
wazkinueadaa: 99 8 winghusedrinazany

wintu 1 n3Y sip 4 TaddnT wenlddntu Taehld dn

P

ounnivias wWuan 24 fﬂiﬂﬁ AAUULN 138TAY

i Aaldnsediunszamunsas Wos 4 Ay
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7180 2 91 11 1sazansl w3 unTNAuwdhlY
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#5. MSIW:IAEDIUARISE

\Wnz\de Escherichia coli ATCC 25922,
Klebsiella pneumoniae ATCC 27736, Staphylococcus
epidermidis ATCC 12228 was Staphylococcus aureus
ATCC 6538 lupmswan Nutrient broth gjaifl
aunnd 37 eeATaLBY vuAdnewn ANwLSa

IoUMIEN 200 F0UsoWT Wunan 12 Falus

6. msna ouUsNEMW s fia WUIwsWUTU
TumsaUEbMSIDSYUODIBOIUATISE

e sudsy nBamans 13 Aa yulng
ﬁuﬁwuslumiﬂ”uﬁﬂmim‘izyLﬁuimml,mﬂﬁﬁs Tneldf
welinLssens Agar well diffusion (Rauha et al, 2000)
Taindy (Swab) WeuvafiiFena sufiiimsganaun
600 uhuwiums Uszanas 0.08-0.1 (dwusuisas 108
CFU/m)) asuupwn3ieaide Nutrent agar ndsanntiu
RERNIUNAL WehuFugnaNe 8 Tadlns ¢y cock
borer sl 13 AnANudRdy 300 lilesnSusioliadans
flazanefiy DMSO  WasWIUMINIBWnENIZATENTEN
0.2 lumsou Thdunau (W3uar 100 Tulnsans) vu
gamgll 37 ssnpads  Wuna 24 lus asrans
Towmn 3oL “wrugusnatsew3 gy (nhibition
zone) Fevau “URUFUEN AN VBARUNIY

%7. wamsndaaoo

7.1 anBasLarNanas (%yield) Y99 17 1A
M7 Aaeufvnaza1eslinee g anwuzkaz " Ues
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15 fadiladanuuansnaiulundas yulns  uas

Sovazvpsananuansneiulng yulwsiiuthu 5 oia
T6ur ngled wzngm viiudu Thunuacee wamImAaes
Wi 15 Anannuzngadethldiina 15 Aave
(crude extract) 3nfl @ Ap¥oras 3560 detminuis
13 fangafmuemusalsinandn « o Aoferas 15
sothniinwisuas 13 Anannuiiudusismmiusald
NANARM 3 A Aappaz 12.75 aethniinuds fau a9
Tumsedl 1

7.2 daz"vdan 15 e gulnsudhulumsdugs

2
&

m‘m%zymam,%aaﬁuw%é sz msnmlunsdugase
wafiiedelsnaes 13 An yulwsiturhudusgdy
siinves yulwsiuhuuasdviazaeiildluns A
Taganmanaansudn 13 An yulwsiniudiu
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PREFMYNATANYIENUBALALININUBA  bAY Lﬁ@ i3
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TAUARATERMBUN WU 1T AR N15aTUT

qauvadiie 4 ol lunefide Aewaduiomusa

nnsadudiigeqdun3d Sepidermidis uaziile An
TIUNAIELENUDA wmsaﬂ’uﬁﬂﬁaaauw%sj S.epider-
midis waz Saureus usnannd yulwsduq TéuA
azled wzngauazaiudy e Anfsiomusa e
Suataqaurad i 4 oia WonBufeuuse vEmm
"3 fn sulwsinuthughesvhazassne o Tunns
Fudadeadundd wui 13 Anannuzngauazazlag
MuwmMuea 13 AnnuzngaLaziIUNMYENWeA
wnsadudadouuaiise  E.coli K.pneumoniae,
S.epidermidis, S.aureus lapf o laalid"iady
Vushugudnanswesdnngiude e a 17.38, 16.92,
28.62 uaz 27.28 MusAU fak aelupaedl 2

A3l 1w aednwazYes 13 A yulnsiudhusasiovazues 13 Aaneuspiminuis

deuii ayulns fvharane | Hvesansadn | Snwoe Jouaves
Aty ansafamenu

1 azla¥ 1 Ahmauns Wt 19.16
lenuea Audoady wiln 5.38
WNUea Fundio niladu 11.74

Hona

2 uzn3n ih Awdes niladu 35.60
OVULA Fmdoudy niladu 13.81
WNUea Audoady niladu 11.58

3 aiiudu 1h dduthena niladu 17.44
OVULA Fdud niladu 8.92
WNUea Fdudu uinda 12.75

a Jun 1h Aoty wiln 14
OVULA ATt Wit 10
WNUeA Aoy Wt 12.13

5 0] 1h dvna Wt 10
OVUeA BIRTR) Wity 15
WvUea ATt Wi 9.24
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A1379f 2 W MR BugUENIITULLATISNalsARIg3S Agar well diffusion Bpe 13 AR yulwsiuru

o ARSI DYUDARAZIINIUDA

dwuit | asafn | dvhazane AadsdurugudnansvesUsuduss (i)
ﬁ'n'ﬁuﬁ"m E.coli | Kneumoniae | S.epidermidis | S.aureus
1 nzlad 1 - 13.09 - -
LNIULa 14.82 13.94 26.58 19.83
wmuea | 15.99 16.92 - 25.31
2 uzngn ih - 13.13 17.38 :
wvuea | 13.82 15.13 28.62 22.40
wmuea | 17.38 14.89 - 27.19
3 wiludu ih - - 283 20.02
VDA 15.7 13.97 27.46 2717
wmuea - - - 25.98
4 {aun 1h - - - -
LNULA - - 22.53 27.28
wmuea - - - 20.00
5 ip] 1h - - - -
OVUeA - - 16.53 -
Wnuea - - 21.60 -
6 Chloram  [70% v uea| 26.81 15.95 22.98 14.56
phenicol
(100 wAn.
foua.)

winawe - Ao BinuuSaduds

Mg, suiadpisniwamsnaaon

sz visam 13 An gulwsiusulumssudadouefiGorelsatuiiiadesng 4 Toud 38ms da oia
svhazaneitlilums An siauazusinas 13 dlu gulwsusasedn eousumusesBowefiGese 13 fn Wusy
Toegn@nuide Chloramphenicol Usunas 30 Tulasnsy Wlone eu@a2A3 Paper disc (Howard et. al, 1970) WU
L”ushu@uz‘iﬂm\m’%nmﬁuﬁv’m%a Staphylococcus sp. Was Enterobacter sp. W74 Resistant (12 sy w3atiaanin),
Intermediate (13 &4 17 3131) Ua2 Sensitive (18 . WipannT) iWeiSeuifsAumameass 13 Aa yulwsiuiu
Unas 30 Tallasn¥u na sueAs Agar well diffusion 13 Anfifise B e slumsdodensadaes
douuafiSy E.col, K.pneumoniae, S.epidermidis was S. aureus WA 13 f“fmmﬂmﬂgml,a:mﬂﬂ%ﬁ'mLumuaa
13 fnnauzngauazundeMusa AUy e uiuguinaneea sl 17.38, 16.92, 2862
ey 27.28 HadlinT ANaay ‘fﬂﬂ’nuﬁﬂumummﬁa@ia Chloramphenicol maﬁL%a K.pneumoniae w8 S.aureus
oglugae intermediate waz 8o E.coli uaz Sepidermidis oluzae sensitive annamInaaasnuin 13 An
mnuzﬂgﬂﬁ'gmamuaa (28.62 W) WAz 15 ARANATRLNFIYEINUDE (27.28 U3l ﬁqm%‘ﬂ"uﬁm%a S.epidermidis
(22.98) way S. aureus (14.56 ) l#An31 Chloramphenicol U5nau 10 WlAsnsy 15 damzladsuwmuaa
Usanas 30 lalmsnsu Siquidiudada Kpneumoniae 1§n31 Chloramphenicol U3inas 10 Talasn3y Weuidntios
Imaﬁﬁiwmﬁm”umu@uﬂﬂm\ma\m’%nmﬁuﬁwm 15 fanglp¥uas Chloramphenicol Wiy 16.92 wag 15.95
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TaAAIANNAGY LAl Chloramphenicol 10
Tulasndu  wnsadudadouveiiie Ecoli Téini
3 A yulwsituthuie 5 oie
sehelsfimaannuansnaane "ansath 13 10
fladadu sy dlulszgndls lundniasiite amm
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,Ceramic Glaze Development Using Lﬁﬁlh
from Biomass Fuel Combustion

et s didhananlede fenfignlsiiu
domaduananiaudunieuwsiin 3danaly
Me Aanfiperussnauiaiifie 3amipsas 164 azalinn
Souaz 6.1 wasineanluaiauas 1.0 uraduupenlos
Sowar 37.9 winilBuueenlsriovay 8.6 lwifiu
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o Was panlorspuas 6.6 wazdawasnseanlsea
$ovaz 0.5 fwiindl amnedevay 133 gaihun
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wdin neafl 1200 semwaidy  Tansaziuang
WANANZNT  UWATWNDY  LAABDNANMMIANNG A3
mMaNuNARA U indssLaneuAay

2 Abstract

Longan ash from biomass fuel combustion
was studied to be used as a raw material for
ceramic glaze. The chemical compositions of the
Longan ash were silica 16.4%, alumina 6.1%,
ferric oxide 1%, calcium oxide 37.9%, magnesium
oxide 8.6%, sodium oxide 0.8%, potassium oxide
8.2%, phosphorus oxide 6.6%, sulfur trioxide 0.5%, and
LOI 13.3%. The glazes were developed by varying

the lime stone, feldspar, silica, clay, granite sludge,

A1 WWSFINoWI *

BUNTT NIRNWBWEN **

FARGET Wazy**

escalope shell, and rice hash ash. Glazes fired 1200C
were found to have various appearances as glossy,
crazing, or blistering depending on the compositions.

The glazes were suitable to use as art glazes.
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The Development of
Thai Ceramic
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Abstract

Thai ceramic doll product is one of that less
popular, because it lacks of the development of
manufacturing process and corrected design, product
has low quality, and the style is not beautiful to pleased
the buyer, therefore in order to develop the Thai ceramic
doll product to be well know and pleased the consumer,
the design is the initial manufacturing process that is
very important for product’s pattern development by
analysis the data that directly concern the product.
Then lead the derived data to thinking process and
product design such as pattern drafting, real size
drawing, pattern expanding, and manufactured operating

until obtained the product as designed successfully.
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