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A physical properties study of porous ceramics
for the development of the fragrance ceramic
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Abstract

The physical properties of porous ceramics developing from alumina added in porcelain
commercial bodies were studied. The physical properties as water absorption, shrinkage, absorption
length, and water evaporation rate were evaluated. It was found that the developing body after firing
at 1200 °C and 1230 'C had water absorption and the shrinkage in the range of 3.25-3.35% and 12.00-12.84 %
consecutively. Their water absorption lengths were about 90 and 80 milimeters consecutively. The evaporation
rate agreed with the water absorption property and was found to vary with the firing temperatures and
thickness of the samples. At the thickness of 1-2 millimeters, the evaporation rate was in the range of
0.11-0.46 ug/me/seC. A development of the fragrance ceramic products from the 2 % alumina added
experimental body fried at 1200 ‘C was found its ability to absorb the liquid at a certain level and to

release the fragrance.

ARy wdn, wdndewgu, wdnfifinduve
Keywords : Ceramics, Porous ceramics, Ceramic fragrances
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*Corresponding author E-mail address : lada@dss.go.th

Bulletin of Applied Science Vol.2 No.2 August 2013. | 9



1. UNI (Introduction)
gefaathueslszinalneduniinniluuas
At zinAdaalinandunnnetasiugsiaills
%’uma‘ﬁmuﬂﬁﬁ@mmwLLazgﬂmemﬁmmﬁmm
<X a (% Cs a dl YV o | dl
DaNARN T I LN Leual iy mﬁﬂgﬂmau
WNUNTUNANTZME  WaknUNTurey  WluRuy
RAUNALUIAATNA LWL NAR S UL AT TINN D AUTTA
anusnilantansndulnaanfaautTANL AL
ipsniniilangu
a & = a aa { X
LrsNHnilanguAfLTITI NI (void)
491 s ] 1 1 Q‘v | Q)
meluitlavdann  resnavantiaadugnguuuinia
M?agwgul,muﬂm vniflugnsunuuilaayniaues
YAINAIVFDURANLUUIALENNINAZAILITOUNGN
v 4‘1/ a Vv 1 [~
il ugnguluiiameinla  umvinidugweuuuy
Inauniamanilazldanuisaunsniudaldla
Vv a 4&/ dld 1
nsldfeuerainilangundgnguunazlssion
AzUANANNTY LU asinndgnguuutitinanaiie
o Ve Ql G| v ] a dld
nldlunuiifuauiuanudeu  @umeiiniig
Wﬁ;uLLuuLﬂmﬁﬂuﬁmﬂﬁ'ﬂumummmi flumu 7
a 4‘ a (3 = UQQI ) v a
wyuuuadledawadnuinez dauinnyinlniie
a = . v
u3auAtlaans (Capillary) anansngauaavadls (1.2)
4J VQNV Vv o Y [ a (% o
vautintlagnihunlluneiaunanium
NUANENAIANTUTNIT AR LT URANTTY
(v a dld QI 4‘
WRIUNTTILNNLNAUNAY LasaanuuuuLATag
dszavilfirsinidlangulunisifivdmey aul
dl‘l/ dy a = (=3 (%
NADINTFANNLUBLTFILNABANUAILNTO I UNIFLALIAN
araaes uazdantassimenludnsialiaue
1mmmamwmmamvmmmuawsuuammaa‘uamum
mimmmm NIRRT 28 mmmu,a AMTIN19
SLIVEILN TmmﬂstﬂaauqmmuwLmu,azmmmm

YRINARNTUN %\‘lﬂ’ﬁmﬁﬁ‘ﬂlﬁtﬂz@ﬂﬁ%mZﬁm‘i’mﬁ?

aol | aal dl L= o v
srmsiniluisnaaaunanulasinaasnisldnu (3)

|
's

dl a 4;/ Vv @ a % e
Wwan1engadsziduliiasmuluniswmuiNand s

a NIN QI Vv | a o a a
eI UNA UL lAUN  YUNAURINAAS UMY

dszdnannlunisgaiimey

'
a a

ansitlairsdnngundlsz@ngnnlunisgavse

9
(%

szweniiven fuau

2. 78N19798 (Experimental)
‘quﬁuﬁi‘iﬂum?wmamiﬁl,ﬁ {HaAudEa
stnesTau wan.AeuIRiAal) TavAlsznauindl
ﬁ%’wammmﬁﬁqmmaﬁ 1 aqmmaqlﬁaﬁuﬁﬁ
snpifaeg it 048 Tupsou LLﬁ:'iff]ﬁﬂEﬁﬁ%ﬂﬁLLd
22giuNNTA A12 ( Showa Denki Ltd.) BUNIAvEN
a:qﬁmﬁmmmﬁﬁagmﬁ 7.69 lumsau

IAnnanAsEUdIuNANTE NI e Ry
a"ﬁL%gﬂwa%mauﬁua:Qﬁmﬁﬁmmdau 100:2 100:4
LAY 100:6 (10AIDENILAAIFTIANTIT 2) UndIu
nanumsamiuinasllnantsuananluniiane
fiBnanihdesss 70 warlmAsudainatesas 0.1
VBITAO AUV G'ﬁvugﬂﬁmﬂ'wimﬂmma'aslw,mu
Jutlaraimnes

TunnsinsELf ot maaey wiinAdaLT
wiselnesvaasuinadEnUAUiNa1Y 8 Tadiuns
17 100 Uagdlumg ‘lﬁ"}éﬂﬁumwma@unw@m%uﬁﬂ
NIVAGM i:ﬂ:fg}mﬁﬂ LazumpgaLmReLlaeda
vapnaNduuaduliuguinas 12.70 daduns
€17 80 faAIUAT TANUMUN 1 DaAINAT uAs
2 Teawns Wdmiunmamaaeuiasnisszmeti
Lmﬂl,m'wmaauﬁqquﬁ 1200 W&z 1230 29A"
wadea Tuen iy (Lenton Thermal Designs Ltd.)
guln 30 un

3%%maa‘ummm?ﬁuﬁﬂﬁﬂmﬂmﬁmﬁwﬁﬂ
filFsuualiFouianimiinae et
nagavlnensduiedduingan 5 dalue uas
wireAuly  AEnegaunivamvaanyinlaenisin
aunaildsuntladlindunn aniauiuauna
FBENINDLULNT ﬁmmaﬂm:ﬂzqmﬁ?ﬂﬁﬂmﬂmﬁm
?:ﬂ:mwmﬁﬁﬁ'Ltﬁqmmaauqmiﬁﬁunm IpEnng

waruanpaaululdinduanauainisnisuamnsg

] O | Bulletin of Applied Science Vol.2 No.2 August 2013.



1 fiaddns lunananaaeausai daunadusiu
Aufinanenielu 12,50 Tadiums 817 100 Ladiuns
WAAIFININAT) LAZIaNAGaLENIINIINNTTTMEN I
yinlagnsTmtnviinansinfianasiuinan WhaR
inBuns 1 fadans luwimeaeuuuunas Ta
piinafaaiAuti LLazﬁqﬁ‘luﬁmﬂmﬁqmmﬁﬁm
UINANITNAABUUIARLIAENEATAIUNAL
Lﬁawmam"ﬁugﬂtﬂumamﬁmsﬁmmﬁﬂﬁﬁﬁuﬁﬁa
AOS99 Ve MaLUT TN 20 ANENLTLALLAS
ﬁugﬂimﬁ%mmdaﬁu ENHARSUTR 1200 a4
aaFea naaaunslfulaenaaetsrazinaniin
Qﬂgmutﬁu‘ﬁuﬁﬁa
Uszifuanuianalavesdldnandnsium
Haduimenlaelfunuaauony vinlaanisiis
vveunauLaanagad 1:2 duu 151w 30 Tadans
lundnsuaiasninan awﬁuﬁuﬁawmm 5x5x3 LUA3
U 2 WAZ 4 FUALS yuazwﬁ\iﬁi’mmﬁq PURIZEN
Fudhy nagensnzidlauasilaAsasuainiea

Table 1. Chemical compositions of the commercial porcelain body

Constituents Content, in wt %
SO, 60.50
AIZO3 27.60
FeZO3 0.52
MgO 0.11
CaO 0.09
Na,O 1.14
KO 3.65
TiO, 0.03
Table 2. Sample names and their compositions
Sample name Commercial Alumina (A12)
porcelain body
P 100 0
PA2 100 2
PA4 100 4
PAG 100 6

E &N

Figure 1. Water absorption length test.
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Firing shrinkage, %
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Figure 2 Firing shrinkages (SH) and water absorptions (WA) of P, PA2, PA4, and PA6 fired at 1200 C and 1230 C
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Figure 3 Water absorption lengths with times of P, PA2, PA4, and PAG6 fired at 1200 C
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Figure 4 Water absorption lengths with varying times of P, PA2, PA4, and PAG fired at 1230 C
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Figure 5 Water evaporation rates of PA2, PA4, and PA6 fired at 1200 C and 1230 'C with 1 mm or 2 mm thick
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Figure 6 Appearance of the water absorption of the product
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A synthesis of cordierite from aluminium slag
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Abstract

This research focused on the synthesis of cordierite from aluminum slag fo produce kiln furniture.
The compositions based on an industrial Al-rich sludge, kaolin, ball clay, talc, and quartz af sintering
temperatures of 1250, 1280, and 1300 'C. The properties of synthesized cordierite, namely phase
compositions by means of X-ray diffraction (XRD), physical properties, strength (Modulus of Rupture), and
thermal expansion coefficient were evaluated. The XRD analysis confirmed that the major phase of
sample synthesized at 1300 ‘C was cordierite. The sample had firing shrinkage between 8.1-9.9%, water
absorption in the range of 13.8-16.8%, density (Bulk density) between 1.80-1.88 g/c:ma, strength between
20.7-22.7 MPa, and thermal expansion coefficient in the range of 3.199—3.694 x 10°/°C. In addition, the
composition with the highest cordierite phase and strength were selected to form a V-shape, 5 cm high

kiln fumniture prototype using a slip casting method.lease the fragrance.
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Table 1 Chemical composition of raw materials used in the experiment

Composition Aluminium slag

Talc Ball clay Kaolin Quartz
(%) (calcined)
AlLO, 77.14 0.6 31.3 37.3 0.18
Sio, 8.75 62.7 49.8 47.2 99.22
Fe,O, 6.67 0.1 1.2 1.0 0.1
MgO 1.81 32.3 0.1 0.06 0.1
CaO 1.41 1.9 0.4 0.1 0.1
Na,O 0.72 0.5 0.5 0.4 0.03
K,O 1.18 0.1 1.6 1.7 0.07
TiO, 0.61 - 0.7 - 0.05
MnO, 0.23 0.002 0.03 0.06 -
L.O.l. - 1.6 13.7 13.0 0.3

212 drunauiiiaiu

pasiielsdignsinil 2MgO.2A1 O 580,
anlalaezunsuaanslunwi 1 tdredeontos
fanunsovinlfiRanefinelsflde Mgo 9-17 <.
AI2O3 30-38 % UAz SIO_47-55 % (8) N1INAany

pFatlaudsdudiunauniuunuianisnaugy
aumasulneiaen 5 90 (A-E) AN 2 ielila
e iAE s ANTAIUNALAINITNT 2 UAZgnTINGALT

Lilun1sneaesianlumnisen 3
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Cristobolit
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Protoenstatite Mg Si0z
b Forsterite 2MgO Si0z
Periclose Mg0
Spinel MgO - AlzOy
Corundum Alz03
Muliite 3AL05-25i0;

Cordierite

2Mg0 241,05 55i0,
Sapphirine

4MGO  5A1,05 - 25i0,

Mo

~925° A0y

Figure 1 Phase diagram of MgO - AI203 - Si02 system
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MgO 17 16 15 14 13 12 ¥ 10 9 ALO,

Figure 2 Triaxial table used to determine the formula

Table 2 Oxide compositions for cordierite body formulas
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Table 3 Raw material compositions used in the experiment.

Aluminium slag Quartz
Sample Talc Kaolin Ball clay
(calcined)

AS_1.2_A 35.4 10.7 21.2 22.9 9.8
AS_ 1.2 B 34.3 13.2 26.2 23.9 24
AS_ 1.2 C 23.6 13.8 27.5 23.2 12.0
AS_1.2_.D 29.5 11.6 23.0 24.0 11.9
AS_ 12 E 324 11.6 23.0 23.9 9.1

2.1.4 nanngauiionadine lss
ﬁﬁ%vummaauﬁl,mqquﬁ 1250, 1280 U@
1300 asAgaldad lidnssinaaauauianng g
il
2121 nadsuauTANIINILAIN
1Aun n19uas mi@im%u‘iw LAZANAINUNUILUL

memaaummmmgﬁu ASIM C 373-88 (Reapproved

2006) Tﬁ?ﬂ“?uwmﬁ@ugﬂgm?almuﬁuﬁwmﬂ 30x60x10
1adlAT (N9 x 817 x 1U7) LmLLa"aﬁqmmqﬁ
1250, 1280 LAz 1300 BIALTALTE

2122 nageuAANULise Tneldiasad
fitie Hung Ta U HT8116 "L“'ﬁﬂ“?ummaaugﬂ?ﬁllm?ﬁlwﬁu
HNUU1A 30x60x10 HAALUAT (N4 X 817 X WUN)

LUAIIGUNG 1250, 1280 UAZ 1300 BYALTALTEE

Table 4 Physical properties and strength of samples firing at temperature 1250, 1280 and 1300 C

Sample Firing temp, °c AS1.2A AS1.2B AS1.2C AS1.2D AS1.2E
Shrinkage, % 1250 9.59 10.45 7.98 9.68 9.50
1280 9.46 9.78 7.93 9.44 9.41
1300 9.49 9.86 8.09 8.86 9.30
Water absorption, % 1250 16.28 14.36 17.69 15.96 17.13
1280 16.12 14.07 16.73 15.26 16.53
1300 16.83 13.81 15.79 15.21 16.24
Bulk density, g/r:m3 1250 1.85 1.92 1.80 1.86 1.82
1280 1.83 1.88 1.80 1.85 1.82
1300 1.80 1.88 1.82 1.84 1.81
Modulus of rupture, MPa 1250 22.55 23.53 22.37 21.70 22.51
1280 21.69 24.66 22.48 24.33 22.91
1300 20.99 22.70 2217 21.74 20.73
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Table 5 Thermal expansion coefficient of samples firing at
temperature 1300 C

Firing | Coefficient of thermal expansion
Sample temp,
°G (30-1000 °C), x 10%/°C)
AS_1.2_A 3.694
AS_1.2.B 3.199
AS_1.2_C 1300 3.155
AS_1.2.D 3.617
AS_1.2_E 3.354
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Figure 7 V-shape prototypes from AS_1.2_B at firing temperature
of 1300 C
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Pretreatment of corn husk and coconut husk using ionic liquid
to enhance glucose recovery
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Abstract

The study demonstrates the ionic liquid pretreatment for lignocellulosic materials like corn husk
and coconut husk in order to optimize the yield of glucose recovery. Two ionic liquids: 1-butyl-3-methyl-
imidazolium chloride (BmimCl) and 1-ethyl-3-methylimidazolium acetate (EmimOAc) were studied. The
pretreated materials were enzymatically hydrolyzed using Celluclast 1.5L and Novozymes 188. It was found
that the optimum pretreatment condition for corn husk and coconut husk were accomplished using
EmimOAc at the temperature of 130 C and duration of 2 hours, resulted in the maximum glucose recovery at
68.2 and 62.8%, respectively. In addition, using ionic liquid pretreatment could decrease the lignin content
in comn husk and coconut husk structures for 9.2 and 14.6%, respectively.

o
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3. Wallaz19190Ul (Results and Discussion)
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Table 1 Composition of untreated corn husk and

coconut husk (dry basis)

Component (%) Corn husk Coconut

husk

cellulose 32.0 24.0
Hemicellulose - 35.7 12.0
Total lignin 32.3 64.0
acid soluble lignin 3.67 2.40

acid insoluble lignin 28.6 61.6

ash 2.54 8.48
glucan 35.5 26.6
xylan 4.00 1.82

Note : * hemicellulose (%) = 100-cellulose (%) — lignin (%)
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Table 2 Experimental data for ionic liquid pretreatment of corn husk and coconut husk

sample Content (%) Lignin® glucose
glucan xylan (%) recoveryb(%)
Untreated corn husk (ch) 35.5 4.00 32.3 24.4
BmimCl-treated ch at 90°C 2h 33.6 4.45 21.4 30.8
EmimOAc-treated ch at 90°C 2h 30.5 3.91 22.8 48.9
BmimCl-treated ch at 110°C 2h 32.0 5.18 21.8 39.6
EmimOAc-treated ch at 110°C 2h 38.5 4.16 18.9 64.5
BmimCl-treated ch at 130°C 2h 39.0 4.83 24.4 58.2
EmimOAc-treated ch at 130°C 2h 415 472 23.1 68.2
Untreated coconut husk (cch) 26.6 1.82 64.0 5.4
BmimCl-treated cch at 90°C 2h 23.5 1.85 56.0 2.4
EmimOAc-treated cch at 90°C 2h 25.1 1.73 53.9 4.0
BmimCl-treated cch at 110°C 2h 25.7 2.24 51.5 13.7
EmimOAc-treated cch at 110°C 2h 21.1 1.38 51.7 10.9
BmimCl-treated cch at 130°C 2h 24.7 1.99 54.9 17.1
EmimOAc-treated cch at 130°C 2h 27.2 213 49.4 62.8

Note :

“lignin (%) = acid-insoluble lignin (%) + acid-soluble lignin (%)

b glucose recovery (%) = (maximum glucose released via enzymatic hydrolysis) / (theoretical glucose yield) x 100

ch = comn husk, cch = coconut husk
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Figure 4 Glucose recovery of untreated and ionic liquid-pretreated corn husk
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Figure 5 Glucose recovery of untreated and ionic liquid-pretreated coconut husk
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Adsorption of mercury contaminated synthetic water by fly ash
from coal fired power plant
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Abstract

Fly ash from the coal fired power plant can be applied to many methods of solid waste disposal
such as solidification, used as combined material in constriction industries and etc. The adsorption
equilibrium was reached after 96 hours. The adsorption capacity of the fly ash for Hg (Il) was found to be
3.5 mg g-1 of dry ash. The absorption isotherms with pH from 7.0 to 8.0 and used 10 g of fly ash per 1 | of
initial Hg concentration were the optimize condition. The leaching test of mercury bond fly ash is lower
than legal concentration (less than 2 mg/D. The results indicated that fly ash from coal fired power plant

can be used to stabilize low concentration of mercury in aquatic condition.
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Keywords : Mercury, Fly ash, Adsorption
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Abstract

Stainless steel is iron alloy which is widely used to produce a variety of consumer products.
Analysis of chemical compositions which can be used as complementary information to consider type of
stainless steel can be performed by standard test method for Atomic Emission Vacuum Spectrometric Analysis
of Stainless Steel by Point-to-Plane Excitation Technique. E 1086-08 in Annual book of ASTM standard (1).
To use this standard test method in testing laboratory, it is necessary that the laboratory has to validate
this test method according to the requirement of ISO/IEC 17025 to evaluate if the validated method s fit
for intended use. Method validation for the determination of chromium, nickel, manganese, molybdenum,
silicon, carbon, phosphorous and sulfur in stainless steel using spark emission spectrometry technique can
be done through proofing of certain performance characteristics which are limit of detection (LOD), limit
of quantitation (LOQ), working range, bias, precision and drift (or long-term stability). Then information
obtained from the method validation can be used to assess competence of the laboratory and to
estimate measurement of uncertainty of the method. It was found that LODs and LOQs of tfrace elements
(Si, C, P and S) in stainless steel are less than 12 and 61 ppm. For bias study recoveries of eight elements
were 92-105 %, while relative standard deviations from precision study of these elements were less than 8 %.
The expanded uncertainties of eight elements, at the confidence level of 95 %, by this method were less

than 20 % which is the maximum target uncertainty. Therefore this validated method is fit for infended use.
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Abstract

Pulp and paper industry is one of the leading industries that has a high impact on environment,
especially effluent from the bleaching process using chlorine and its compounds. The byproducts from
this bleaching process are AOXs (Adsorbable organic halogen) which are very toxic, persistency and
bioaccumulation. Over 80 percent of pulp and paper mills in Thailand use chlorine and its compounds as
main chemicals in bleaching process, therefore, the objective of this research was to analyse the amount
of AOX produced from the bleaching process in effluent before entering and after leaving wastewater
freatment system and then compare those results. Effluent samples were collected from all 5 pulp mills in
Thailand every 3 month for 3 years (2009-2011). It was found that, where using chlorine dioxide as the main
bleaching chemical, there was more amount of AOX in the effluent from the pulp mills using eucalyptus
as raw material than in the effluent from the pulp mills using bagasse as raw material. For those pulp mills
using eucalyptus as raw material, there was more amount of AOX in the effluent from pulp mills using
chlorine as the the main bleaching chemical than in the effluent from pulp mills using chlorine dioxide as
the the main bleaching chemical. Season and rainfall had no effect on the amount of AOX in the effluent
samples. It was also found that the amount of AOX in effluent decreased after leaving wastewater
treatment system. The Thai Green Label had used the data from this research to modify its standard for
paper products in 2011.mg g-1 of dry ash. The absorption isotherms with pH from 7.0 to 8.0 and used 10 g of
fly ash per 1 | of initial Hg concentration were the optimize condition. The leaching test of mercury bond
fly ash is lower than legal concentration (less than 2 mg/D. The results indicated that fly ash from coal fired

power plant can be used to stabilize low concentration of mercury in aquatic condition.
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Table 2 Amount of AOX in wasted water after leaving the treatment system.
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4. a';;ﬂ (Conclusion)
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Abstract

Currently, the development in the capacity of laboratories in Thailand evolves very rapidly
resulting in higher risks and adversely health impacts to laboratory workers. However, it is the fact that
Thailand does not have acts, regulations or decrees issued fo directly help the safety management in
laboratories. The study aims to generate recommendations with practical approaches to improve safety
management for laboratories of the Department of Science Service (DSS). In this study, the metal and
trace elements testing laboratory is selected for study. The use of this laboratory as a pilot laboratory is
suitable in term of its functionality and old laboratory design similar to most laboratories in DSS. Moreover,
the pilot laboratory does not have systematic safety management although it has been accredited for
ISO/IEC 17025. The development of laboratory safety management guideline in this study is determined
to provide recommendations to establish good laboratory safety practices that are proper for use in the
chemical testing laboratories in DSS. The safety assessment of the pilot laboratory shows an increasing of
better safety management. The audits show improving of safety management from 29.5% to 46.2% within
4 months and to 60.2% within 12 months. The results of this study provide practical safety management
example and can be used as a guideline for other DSS laboratories to develop effective safety management

as well,
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Rubber gloves for food industry:
Risk from contamination of heavy metals
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Abstract

The risk of heavy metal contamination from using rubber gloves infood industry was evaluated by
determination of five heavy metals, namely lead, cadmium, chromium, arsenic and zinc, using extraction
technique and followed by inductively couple plasma optical emission spectroscopy (ICP-OES). Twenty
one glove samples, including fourteen natural rubber gloves and seven nitrile rubber gloves, were studied.
Gloves specimens were extracted in a 4%acetic acid solution at 40 'C for 10 minutes and the extracted
solutions were measured for lead, cadmium, chromium, arsenic and zinc contents. The results showed
that there were no lead, cadmium, chromium and arsenic in the acetic acid solutions. However, zinc
was detected and the average levels were found to be 4 mg/land 2.7 mg/| for natural rubber gloves and
nitrile rubber gloves, respectively. According to the WHO, despite a slightly high level of zinc in 5 samples
(above WHO's recommendation level of 5.0 mg/D), these zinc levels were considered post no risk for human
health.Therefore, the use of both natural rubber gloves and nitrile rubber gloves in food industry in a normall

condition at not more than 40degreesCelsiushas a little risk of the heavy metal contamination.

Aed : Mmaduileu, guilesw, gasmnsnemns, lanevin
Keywords : Contamination, Rubber gloves, Food industry, Heavy metals
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Figure 1 Zinc contents in acetic acid solutions extracted from

natural rubber gloves and nitrile rubber gloves.
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Figure 2 Zinc contents in textures of natural rubber gloves and

nitrile rubber gloves.
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Figure 3 Zinc contents in acetic acid solutions extracted from
gloves and zinc contents in glove textures of natural rubber

gloves comparing with those of nitrile rubber gloves.
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Figure 4 Zinc contents in acetic acid solutions extracted from
natural rubber gloves and nitrile rubber gloves expressed in
mg/I.
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Abstract

Proficiency testing program: Aerobic plate count in starch for year 2013, there were 140 laboratories
participated and all test results were accepted. Sample used in this program was starch which was tested
for homogeneity before sending and confirmed stability until the last day that participants were allowed
fo test.

Evaluation of laboratories was conducted by using assigned value derived from robust average
of participants calculated by Algorithm A following ISO 13528:2005. The standard deviation for proficiency
assessment, 8— ,was set at 0.5 log cfu/g from expert judgments. Laboratories who have | z | score <2
are satisfactory, and 2 < | z | < 3 are questionable while those who have | z | score > 3 are outlier.

For this program., it was found that laboratories who have score < 2 are 92.9 %, those who have

2<lzI1<3aeb7%and | z | score >3 are 1.4.

AATY : MIUUTUIUIRUNTEFIBAE plate count, Uik, naFBUANNTIUY
Keywords : Aerobic plate count, Starch, Proficiency testing
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3. NAWAaZI9190U (Result and Discussion)
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Table 1: Summary statistics for Aerobic plate count in starch

32 nuLlsvIALIsnUL (evaluation of performance)
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Summary statistics Value
No. of results 140
Robust average (x*) (log cfu/g) 5.327
Standard deviation for proficiency assessment (a,) (log cfu/g) 0-500
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Table 2 Criteria for z-score

z-score Criteria
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Table 3 Evaluation of performance: Aerobic plate count in starch

Z score Igttjc:?:t?)rrigg % laboratories
lz|< 2 130 92.9
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Table 5  Results and z-scores for Aerobic plate count in starch

*Results Results
Transformed Transformed
Laboratory as lab z-scores Method Laboratory as lab z-scores Method
Results Results
Code No. reported (log cfufa) Code Code No. reported (log cfulg) Code
(cfulg) g cuig (cfu/g) 9 clg
PC01-1301-001 9.0x10° 3.95 -2.75W 1 PC01-1301-031 1.1x10° 5.04 -0.57 1
PC01-1301-002 210,000 5.32 -0.01 1 PC01-1301-032 1.3x10° 6.11 1.57 2
PC01-1301-003 1.6x10° 5.20 -0.25 1 PC01-1301-033 2.50x10°* 4.40 -1.85 1
PC01-1301-004 1.4x10° 5.15 -0.35 1 PC01-1301-034 150,000 5.18 -0.29 1
PC01-1301-005 1.2x10* 4.08 -2.49W 1 PC01-1301-035 1.39x10° 5.14 -0.37 2
PC01-1301-006 1.19x10° 5.08 -0.49 1 PC01-1301-036 4.3x10° 3.63 -3.39 A 1
PC01-1301-007 2.5x10° 5.40 0.15 1 PC01-1301-037 6,800 3.83 -2.99 W 1
PC01-1301-008 6.9x10° 5.84 1.03 3 PC01-1301-038 57,000 4.76 -1.13 1
PC01-1301-009 208,000 5.32 -0.01 1 PC01-1301-039 5.51x10° 5.74 0.83 1
PC01-1301-010 1.9x10° 5.28 -0.09 1 PC01-1301-040 500,000 5.70 0.75 3
PC01-1301-011 8.6x10° 5.93 1.21 3 PC01-1301-041 4.5x10° 4.65 -1.35 1
PC01-1301-012 670,000 5.83 1.01 3 PC01-1301-042 4.4x10° 4.64 -1.37 1
PC01-1301-013 176,000 5.25 -0.15 1 PC01-1301-043 2.6x10° 5.41 0.17 1
PC01-1301-014 1.4x10° 4.15 -2.35 W 1 PC01-1301-044 8.50x10° 5.93 1.21 1
PC01-1301-015 9.1x10" 4.96 -0.73 1 PC01-1301-045 10x10° 6.00 1.35 1
PC01-1301-016 1.2x10° 5.08 -0.49 1 PC01-1301-046 2.33x10° 5.37 0.09 1
PC01-1301-017 2.6x10° 5.41 0.17 1 PC01-1301-047 2.7x10° 5.43 0.21 3
PC01-1301-018 4.2x10° 5.62 0.59 1 PC01-1301-048 99,000 5.00 -0.65 1
PC01-1301-019 4.2x10° 5.62 0.59 1 PC01-1301-049 200,000 5.30 -0.05 1
PC01-1301-020 1.2x10° 6.08 1.51 3 PC01-1301-050 6.0x10° 4.78 -1.09 1
PC01-1301-021 32,000 4.51 -1.63 1 PC01-1301-051 1.3x10° 5.1 -0.43 1
PC01-1301-022 2.6x10° 5.41 0.17 1 PC01-1301-052 320,000 5.51 0.37 1
PC01-1301-023 1.38x10° 5.14 -0.37 3 PC01-1301-053 1.1x10° 5.04 -0.57 1
PC01-1301-024 4.6x10° 5.66 0.67 1 PC01-1301-054 5.55x10° 5.74 0.83 1
PC01-1301-025 2.1x10° 5.32 -0.01 1 PC01-1301-055 2.4x10° 5.38 0.1 3
PC01-1301-026 1.64x10° 5.21 -0.23 1 PC01-1301-056 2.7x10° 5.43 0.21 1
PC01-1301-027 6.0x10° 5.78 0.91 3 PC01-1301-057 6.1x10° 5.79 0.93 1
PC01-1301-028 1.3x10° 5.11 -0.43 1 PC01-1301-058 19,000 4.28 -2.09 W 1
PC01-1301-029 340,000 5.53 0.41 1 PC01-1301-059 6.4x10° 5.81 0.97 1
PC01-1301-030 1.8x10° 5.26 -0.13 1 PC01-1301-060 8.0x10°* 4.90 -0.85 1
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Table 5 Results and z-scores for Aerobic plate count in starch (continued)

*Results Results
Transformed Transformed
Laboratory as lab z-scores Method Laboratory as lab z-scores Method
Results Results
Code No. reported (log cfulg) Code Code No. reported (log cfufg) Code
(cfulg) 9 e (cfu/g) 9 clug
PC01-1301-061 96,000 4.98 -0.69 1 PC01-1301-091 1.1x10° 5.04 -0.57 1
PC01-1301-062 2.1x10° 5.32 -0.01 1 PC01-1301-092 41,000 4.61 -1.43 1
PC01-1301-063 2.12x10° 5.33 0.01 1 PC01-1301-093 2.4x10° 5.38 0.11 1
PC01-1301-064 1.3x10° 5.1 -0.43 1 PC01-1301-094 1.2x10° 5.08 -0.49 1
PC01-1301-065 110,000 5.04 -0.57 1 PC01-1301-095 1.6x10° 5.20 -0.25 1
PC01-1301-066 1.32x10° 6.12 1.59 1 PC01-1301-096 1.0x10° 6.00 1.35 1
PC01-1301-067 2.45x10° 5.39 0.13 1 PC01-1301-097 72x10° 4.86 -0.93 1
PC01-1301-068 8.2x10° 5.91 1.17 3 PC01-1301-098 860,000 5.93 1.21 3
PC01-1301-069 120x10° 5.08 -0.49 1 PC01-1301-099 5.3x10° 5.72 0.79 3
PC01-1301-070 4.5x10° 5.65 0.65 3 PC01-1301-100 1.6x10° 5.20 -0.25 1
PC01-1301-071 3.4x10° 5.53 0.41 1 PC01-1301-101 7.1x10° 5.85 1.05 1
PC01-1301-072 2.4x10° 5.38 0.1 1 PC01-1301-102 1.2x10° 5.08 -0.49 1
PC01-1301-073 5.27x10° 5.72 0.79 1 PC01-1301-103 5.7x10° 5.76 0.87 2
PC01-1301-074 630,000 5.80 0.95 1 PC01-1301-104 9.30x10" 4.97 -0.71 1
PC01-1301-075 8.6x10° 3.93 -2.79 W 1 PC01-1301-105 1.8x10° 5.26 -0.13 1
PC01-1301-076 570,000 5.76 0.87 1 PC01-1301-106 4.8x10°* 4.68 -1.29 1
PC01-1301-077 1.8x10" 4.26 -2.13 W 1 PC01-1301-107 3.0x10° 5.48 0.31 1
PC01-1301-078 149,000 517 -0.31 1 PC01-1301-108 310,000 5.49 0.33 1
PC01-1301-079 8.83x10° 5.95 1.25 1 PC01-1301-109 1.0x10° 5.00 -0.65 1
PC01-1301-080 1.5x10° 6.18 1.71 1 PC01-1301-110 8.4x10" 4.92 -0.81 1
PC01-1301-081 430,000 5.63 0.61 1 PC01-1301-111 114,000 5.06 -0.53 1
PC01-1301-082 1.6x10° 5.20 -0.25 1 PC01-1301-112 2.2x10° 3.34 -3.97 A 1
PC01-1301-083 1.0x10° 6.00 1.35 1 PC01-1301-113 1.5x10° 5.18 -0.29 1
PC01-1301-084 104,500 5.02 -0.61 1 PC01-1301-114 1.8x10° 5.26 -0.13 1
PC01-1301-085 4.94x10° 5.69 0.73 3 PC01-1301-115 62,000 4.79 -1.07 1
PC01-1301-086 330,000 5.52 0.39 1 PC01-1301-116 3.7x10° 5.57 0.49 1
PC01-1301-087 2.71x10° 5.43 0.21 1 PC01-1301-117 2.60x10° 5.41 0.17 1
PC01-1301-088 3.8x10° 5.58 0.51 1 PC01-1301-118 1.6x10° 5.20 -0.25 1
PC01-1301-089 1.1x10° 6.04 1.43 1 PC01-1301-119 77,720 4.89 -0.87 1
PC01-1301-090 2.2x10° 5.34 0.03 1 PC01-1301-120 240,000 5.38 0.1 1
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Table 5 Results and z-scores for Aerobic plate count in starch (continued)

*Results Transformed
Laboratory as lab Results z-scores Method
Code No. reported Code
(cfurg) (log cfu/g)
PCO1-1301-121 1.5x10° 5.18 -0.29 1
PC0O1-1301-122 2.2x10° 5.34 0.03 1
PCO01-1301-123 1.39x10° 5.14 -0.37 1
PCO01-1301-124 220,000 5.34 0.03 3
PCO01-1301-125 160,000 5.20 -0.25 1
PCO01-1301-126 2.0x10° 5.30 -0.05 1
PCO01-1301-127 2.1x10° 5.32 -0.01 1
PCO01-1301-128 8.0x10° 3.90 -2.85W 1
PC0O1-1301-129 2.1x10° 5.32 -0.01 1
PCO01-1301-130 8.50x10° 5.93 1.21 3
PCO01-1301-131 8.25x10° 5.92 1.19 1
PC0O1-1301-132 1.50x10° 5.18 -0.29 1
PCO01-1301-133 320,000 5.51 0.37 1
PCO01-1301-134 6.7x10° 5.83 1.01 1
PC0O1-1301-135 1.37x10° 6.14 1.63 1
PC01-1301-136 1.8x10° 5.26 -0.13 1
PCO01-1301-137 2.4x10° 5.38 0.11 2
PCO01-1301-138 8.6x10" 4.93 -0.79 1
PCO01-1301-139 6.5x10° 5.81 0.97 1
PCO01-1301-140 373,101 5.57 0.49 1

D

v o v

*Results as lab reported (cfu/g) NINEDNS ﬁﬁﬁwmﬂﬁummiwLmﬁéauﬁ‘vﬂﬁmwmum

Summary statistics Result
No. of results 140
Robust average (x*)1 (log cfu/g) 5.327

A

Standard deviation for proficiency assessment (0 )2 (log cfu/g) 0.500

NUNEILNAR
;

1. "A" 180N “Action signal” Walzl>3

2. "W ALNEng “Warning signal” e 2<1z1<3
Method Code

Code 1 = Pour plate method

Code 2 = Spread plate

Code 3 = Petrifilm plate
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The effect of matrices and bacterial type on uncertainty of
microbiological testing
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Abstract

A complete test report shall include the results of the test, along with the uncertainty of the test
result. The uncertainty of the test shows the quality of the test results. The estimation of the uncertainty of
the microbiological testing are “Top-down approach” that using the standard deviation of reproducibility.
The standard ISO/TS 19036:2006/Amd.1:2009(E) mentions various factors that affect the uncertainty of
microbiological testing. The data from accredited laboratory according to ISO/IEC 17025 shows that the
matrices of the sample affect the uncertainty of the microbiological testing. The uncertainty of microbiological
testing from homogeneous sample is smaller than the inhomogeneous sample. In addition, the types of

bacteria do not affect on the uncertainty of microbiological testing.
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Keywords : Microbiological uncertainty , Matrices
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2. 18N197998 (Experimental)
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2.1.1 Unan1guatil (cfu/g 38 cfu/ml)
%@mmm%ﬁmm:ﬁﬁv’q 2 au wwdaufluan log
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2.1.4 A1UIUAN standard deviation of
reproducibility (S ) w?aﬂiﬁﬁﬁ@mm:ﬁlﬂmmu
ety viesdfiRns Wisuanim standard deviation
of repeatability (Sr)

2.1.5 1An S w78 s ﬁlﬁ@mﬁu coverage
factor (0 AazduANULEBiTL 95% (o = 0.05) k iifn
Wi 2 el A Al uue e )

2.1.6 TuinuansAuuAIANU luuluay
YRINTNAADL
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(Expanded uncertainty)
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o - (log,o€)? 1.75
fm = g2 (1-0.052-1) S

Tpeianisnansaun Ay 2 nedlpe
1.2C > C \{lunatl high counts
\ im
14 aunish 2 d1vdunisilszunnupn U
2. 2C < C {lunsal low counts 14
a NV I 0
aun9n 1 dmdunisdszunmuan U lunad high
v g v a 44 a |
counts DN MI@LNNTN 1 KFRANNITN 2 TUN1TUNAN

Anuldudueua lanaupnmradulunu 5%

19799 1 ean1sAuIAIANL liuLueuaeIn1sLEIN cerobic plate count TumIaENINAINUNAIR 9

waeiesliAnismaaey B 1afun1siusasanuaiuisaviaslfinnisnaasuniudenimvun ISO/IEC 17025

nIMARELIEA TN nIARELIETIe
Fraeinatin QMU RNUIU HARMI9AN (HABIN9AN (HABINNAT
gl Log,,cfu/ml Ml | Log,.cluml logarithm logarithm)” logarithm)’/2
(cfu/ml) (cfu/ml)
1 48x10' 1.681241 45x10' 1.653213 0.0280 0.000786 0.000393
2 53x10° 2.724276 5.7 x 10° 2.755875 -0.0316 0.000998 0.000499
3 5.6x10° 3.748188 6.2x10° 3.792392 -0.0442 0.001954 0.000977
4 3.9x10° 4.591065 4.3x10° 4.633468 -0.0424 0.001798 0.000899
5 2.8x10° 2.447158 3.2x10° 2.50515 -0.05799 0.003363 0.001682
6 33x10° 3.518514 3.9x10° 3.591065 -0.07255 0.005264 0.002632
7 2.6x10' 1.414973 2.7x10' 1.431364 -0.01639 0.000269 0.000134
8 1.1 x 10* 4.041393 1.3x 10" 4.113943 -0.07255 0.005264 0.002632
9 4.0x10' 1.60206 3.9x10' 1.591065 0.010995 0.000121 0.0000605
10 1.8x10° 2.255273 1.7 x 10 2.230449 0.024824 0.000616 0.000308
11 5.1x10° 3.70757 53 x10° 3.724276 -0.01671 0.000279 0.00014
12 44x10' 1.643453 4.9x10' 1.690196 -0.04674 0.002185 0.001092
13 58x10° 4.763428 53x10° 4.724276 0.039152 0.001533 0.000766
14 6.1x10° 3.78533 6.3x10° 3.799341 -0.01401 0.000196 0.000098
15 23x10° 2.361728 25x10° 2.39794 -0.03621 0.001311 0.000656
S{(asn9An 0.012968
Iogarithm)Z/Z}
S (HasineAn
logarithm)*/2}/15 0000865
Sq 0.0294
Cynm 2024.62
U 0.089
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RINANTWA T WUNTIA s WYL 00294 AN c WML 2024.62 Tpefl YC WAL 156,55 log, cfu/ml el

41un199 1 Tun1gauituAn U Tavnnu 0.089

dsziliudayan U AlAanesd AN AaauqaTaingi 2 Wit mumeIei 2

AN9190 2 UARIANUIDN Naﬁhdm(logori’rhm)zm UAIN9VARAL cerobic plate count TatLENLSINNAN matrices

HeslfiiFnas A fevlfiFnag B Viaatlfiimng B
Andudt Matrices (HAFAN9AN fndud Matrices (HafN9A fdud Matrices (HaAN9A
\ogarithm)2/2 Iogarithm)Z/Z Iogarithm)Z/Z
1 Hranznald 0.0053 1 lénsanuy 0.0053 1 Thaussqan-1 0.00039
2 fnoily) 0.0015 2 Chilli Paste 0.0059 2 ﬁqﬁ'uummm-z 0.00049
3 uiladinana 0.0027 3 waanun 0.0042 3 ﬁ’lﬁlNUii‘Tﬂfm—S 0.00097
4 nandilan 0.0073 4 fﬁ@iu 0.0023 4 ihémau-1 0.00089
5 riun 0.0024 5 | lnsenuy 0.0068 5 | thénau-2 0.00168
6 ads 0.0062 6 uflesiu 0.0057 6 Yiusirhr-1 0.00263
7 wantlu 0.0036 7 Hralnedn 0.0035 7 Yusitih-2 0.00013
8 daiden 0.0053 8 wAsENANAN 0.0052 8 | dhwuelifbifinzneu 0.00263
9 fasen 0.0047 9 Tadamu 0.0029 9 v lue-1 0.000061
10 nanumy 0.0068 10 | #ndald 0.0057 10 | dhdelue-2 0.00031
11 ansay 0.0063 11 - 11 vhdelue-3 0.00014
12 Corn flake 0.0023 12 - 12 vreuting
nsiinein 0.00109
13 fAlaududa 0.0036 13 - 13 | i
nsiintin 0.00076

14 NS 0.0024 14 - 14 vnasziin-1 0.000098
15 '*i’]ﬂ@’] 0.0022 15 - 15 fwmsz-z 0.00065

> (NAFINIAN 0.0626 > (HAFINIAN 0.0475 > (HAFINIAN 0.012968

Iogarithm)2/2 Iogarithm)2/2 Iogarithm)2/2

{5 (Nar19An 0.0045 {5 (Nar19An 0.00475 {T(Nam19An 0.000865

Iogarithm)Z/Z}/M Iogarithm)Z/Z}MO Iogarithm)Z/Z}/15

Sq 0.0671 Sq 0.0689 Se 0.0294
U 0.17 U 0.15 U 0.09

nieng) - vesUtiang A lulavinnisnaaaumseetezinniuasinde

Lﬂmmnﬁmﬂﬁiﬁmmmaaum\iﬁga’%ﬁmmﬁ
nsnedeuqaunsdvateatin AgliAnwszion
wasaunsdlnautveaniuluaFaunsuau ¢ col
LATULIATISHUNSULAN (Staphylococcus aureus) 19
HnansznumaAanuluutiuaurainimegay  Tng
FaalfTAnsmageunnzdieiu i wihfinasey

AULALANY WnATATIULILLALIAUAR spread plate

wpaailasing g Aldlunnsnaaauiy ﬁ@mwwmd?a
(incubaton iRauAEaTy TaefiaslfiFinsins
A3enfadrannanuliiainufuielieddu
vinsiuqauvsdaneiufidmuneds E coli uaz
Staphylococcus aureus Wﬁi:ﬁumiﬂwﬁau 3
i:ﬁum@‘um@uﬂ?mmmiﬂuﬁjauﬁ 20 cfu 200 cfu
e 2000 cfu
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AN9NT 3 UAAIAIUBNHARTNAT (logarithm)®/2 TaauanilszinnaurdauasuuARITauNIuaL (. col) Laz

WLATIFELNTULIAN (Staphylococcus aureus)

ieeliRnis A ieatiRnns A
E. coli Staphylococcus aureus
AT Matrices (HAFN9AN AL Matrices (HAFN9AN
Iogarithm)2/2 Iogarithm)2/2

1 Franzmaln 0.0053 1 fatden 0.0053
2 #imy) 0.0015 2 fhean 0.0047
3 uiledinalnm-1 0.0027 3 NBANUY 0.0068
4 WilkedinaTwe-2 0.0037 4 tainsau 0.0063

NanNuLan-1 0.0073 5 Corn flake-1 0.0023
6 nanduLlan-2 0.0063 6 Corn flake-2 0.0029
7 rium-1 0.0024 7 flauguds 0.0036
8 Inun-2 0.0034 8 N ES-1 0.0024
9 faAge-1 0.0062 9 NAES-2 0.0032
10 a2 0.0058 10 Yindan-1 0.0022
11 wintluy 0.0036 11 vindan-2 0.0027

> (NABNNAN 0.0482 > (HABNNAN 0.0424

Iogarithm)2/2 Iogarithm)2/2

{>(HAFINSAN 0.00482 {>(HAFIN9AN 0.00424

logarithm)?/2}/10 logarithm)*/2}/10
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U 0.138 U 0.130

3. NﬂLLﬁt%"V’]ﬁ‘ﬂi (Results and Discussion)
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4. a1 (Conclusion)
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Relationship between surface roughness and stability
of standard weight
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Abstract

In this research, the relationship between surface roughness and stability of standard weight with
different surface roughness i.e. 0.02636, 0.16315, 0.48183, 0.87301 and 1.04617 [ m was studied. The
study was conducted by obtaining the change of mass value versus time scale in one year. The results
are shown that mass value of the standard weight will be increasing 0.99, 1.28, 1.42, 1.97 and 2.23 mg
respectively per year.lt can conclude that the standard weight with more surface roughness value will

show more increasing in mass value.

AR : ANUVENLRY, AnaEdEs, dauminanaTgiu
Keywords : Surface roughness, Stability, Standard weight
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Figure 1 The international prototype of the kilogram at the

International Bureau of Weights and Measures (BIPM).(2)
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Figure 2 Change in mass with time with Pt-Ir prototype
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Figure 3 Increase in mass with relative humidity for

various metal surfaces. (3)
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Figure 4 Changes in mass of standard weight no. 1.

No. of standard weight R (um) R (um)
1 0.0286 0.3724
2 0.1594 1.9263
3 0.5167 4.7970
4 0.9042 7.0151
5 1.0999 8.7070
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Figure 5 Changes in mass of standard weight no. 2.
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Figure 6 Changes in mass of standard weight no. 3.
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Figure 7 Changes in mass of standard weight no. 4.
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Figure 11 Trendline of changes in mass of standard weight

no. 2.
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Figure 12 Trendline of changes in mass of standard weight
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Figure 14 Trendline of changes in mass of standard weight
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Figure 13 Trendline of changes in mass of standard weight
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Table 2 Equation of trendline of changes in mass of 5 standard

weights with different surface roughness.

No. of standard weight Equation of trendline
1 y = 0.0027x
2 y = 0.0035x
3 y = 0.0039x
4 y = 0.0054x
5 y = 0.0061x

Figure 15 Trendline of changes in mass of standard weight

no. 6.

Table 3 The results of changes in mass of standard weights

with dlifferent surface roughnessat different time.

No. of Changes in mass of standard weight (y) mg
standard Time(x) = 100 days | Time(x) = 365 days

weight

1 0.27 0.99

2 0.35 1.28

3 0.39 1.42

4 0.54 1.97

5 0.61 2.23
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4. a1 (Conclusion)
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The development of a low-cost solar tracking system
for renewable energy applications
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Abstract

The solar fracking system developed by the Department of Science Service was a part of its small
solar energy-to-electric production system being researched and developed under a research funding
in 2011 to 2013 fiscal year. The power production system was designed for household use or for smalll
community service. The system was a solar thermal power production system employed a parabolic dish
aos its solar collector which required a solar tracking system to make it to work. The developed solar tracking
system utilized the calculation of solar position equations to primarily control the movement and the position
pointing fowards the Sun. An array of light concentration sensors were also used for signal feedback
control function for fine motion error correction. This resulted in a precise solar fracking system with @
precision within 1 degree. Furthermore, beside precision, being low cost was also a main objective for
developing such system. A low cost microcontroller board, local electronic components, and simplified design
and construction contributed to the solar tracking system that was simple and efficient, but inexpensive

compared with relatively highly priced imported systems.

AR : TTUUARMNANDTAGFUNUAY, FUNTANIUMUALNAND AL, WENULTITRAE
Keywords : Low-cost solar tracking system, Equation for calculating sun’s positions, Solar energy
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Abstract

Microorganisms which produce lactic acid by using glycerol as a sole carbon source were identified
from various sources, 14 samples such as soil and waste water contaminated with crude glycerol from biodiesel
production process, EM bio-extract samples etc. The microorganisms from these samples were selected by
cultivated in crude glycerol as a sole carbon source and calcium carbonate. As the results, EM-bio-extract
had the widest clear zone and the other samples had very narrow clear zone and some of them no clear
zone. Therefore, the 18 microorganisms from EM bio-extract samples which had the most widest clear zone
were continued fo investigate growth rate and lactic acid production. The results showed that the EM383 was
the most rapid growth and the EM335 had the widest clear zone as 17.07 mm. After that, the EM335, the EM383
and the EM335 mixed with the EM383 were cultivated in medium containing crude glycerol, 99% glycerol and
99.5% glycerol. It was found that the EM335 produced the highest amount of lactic acid as 84.76 ug/L when

it was cultivated in medium containing crude glycerol as a sole carbon source.
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2. 18N19798 (Experimental)
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- uWAREBLATUBLUA (Calcium carbonate)
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2.2 Jan qﬂmniua:m?;mﬁa

PIAIALTUIMT (Volumetric flask)

a I3
UNNAT (Beaker)

N9ZUDNAALN (Syringe)

NannNAang (Test tube)

Tulasthile (Micropipette)

ﬁﬂﬁﬂmﬁﬂ (Biosafety cabinet Level II)
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- ﬁﬂULWW:L%ﬂLLUUi%LLﬁﬁﬂW%U@u\lmﬂﬂﬂI‘ﬂﬁ
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Table 1 Litium lactate solution preparation

Litium lactate | Litium lactate solution
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(Lg/mb Tmg/ml (1)
0 0 1000
20 20 980
40 40 960
60 60 940
80 80 920
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Figure 1 Standard graph of Lithium lactate
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3. NAWAZAA190L (Results and Discussion)
3.1 n'mmnn“?a%g%uw?émnﬁfmtiwLma'whqq
FIDENIAMNUNGIAIGS AU 14 LAl
Tun dhgesluuthen hinees dwlelsines th

wulminautinaliisoy ﬂam UNAIINTININE YD

of Applied Science Vol.2 No.2 August 2013. H 03



feameu tmininmidameanng thnindanm
eM Auituideundimesesdn uaiientwileu
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aﬂamu‘lﬁmiaﬁﬂ%aﬁqm U 18 @neiug laun
EM310, EM321, EM325, EM326, EM327, EM328,
EM329, EM330, EM332, EM333, EM334, EM335,
EM338, EM339, EM340, EM342, EM343 ILlas EM383 1N
WNEENTENNETe 25 wazrBIungALAARN
pudensde 2.3.1 wan1sIARBINLIAERLE EM335
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Table 2 Number of microorganisms which separated from

various sources

Number
No. Samples of isolate
microorganisms
1 | thassluutiien 613
2 | dinmeg 72
3 [ dwmaliineg 75
4 [dueuladuamiualisin | @eluesy
5 | 1eih ‘e laiasyy
v
UIALNAININ
6 |dv v o« 388
gViaLtaIAnL
,o/ o ﬂl‘l/
7 | U mdnInnInenamALNg 174
8 | Uwlndnin EM 836
~ 4, 2 = -
9 | Aunduitleunarrasaany 677
Ynnsiduilau
10 - - 1,075
NALIATAAL
Ui aINInaIn
11 - . 162
A1 el
12 | dmilinuzngn 348
13 | dniingnae 21
v 1.
14 | dhvingvianansineg 443
T4 4,884

] 04 | Bulletin of Applied Science Vol.2 No.2 August 2013.




Table 3 Clear zone and Lactic acid production of 18 microorganisms which separated from EM bio-extract sample

No. Microorganism Clear zone(mm)+ SD
1 EM335 17.07+0.30
2 EM334 16.24+0.90
3 EM342 15.20+1.09
4 EM343 13.47+1.46
5 EM326 13.14+1.23
6 EM321 13.08+0.80
7 EM328 12.97+£1.72
8 EM340 12.92+0.72
9 EM339 12.06+0.62
10 EM338 11.81+0.81
" EM329 11.78+0.66
12 EM310 11.75+2.68
13 EM333 10.25+£1.98
14 EM383 10.19+0.97
15 EM332 10.08+1.54
16 EM327 8.63+1.87
17 EM330 8.21+£0.62
18 EM325 7.70+1.22

Figure 2 Clear zone of EM335 and EM334

< a 49‘1 a d(dldy
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9AUNTE EM335, EM383 uaz EM335 |ANsaufiL
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a Vv ° L% 49/ a Q(Q‘ a
\Te98ARY  uAMNNsTLLF IR aUYSETLASY
TuwAazuauAsy 5 U AILATNIINARRID 2.6
| 49/ a a dl a dqj a S
wufSunandaRsygegaluiuin 4 Dleqauvse]
Uszannu 2x108 CFU/ml MAsRINTUL e Lag oA
wazAne g anadpnalilosunanlfunuamisiian
tlatawisallfununsafiireadaiiugelu  nanis

NPaRILARTIU Figure 3
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Figure 3 Growth of EM335 and EM383 cultivated in

enrichment medium containing crude glycerol for 5 days
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Figure 4 Lactic acid production of EM333 EM335 and EM383 in enrichment medium containing crude

glycerol, 99% glycerol and 99.5% glycerol
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Abstract

Microbiological quality evaluation of fresh-cut fruits from street vendors in Bangkok were conducted.
Eight types of fruits comprised of jackfruit, cantaloupe, rose apple, water melon, guava, mango, papaya
and pineapple as the total of 52 samples were collected from 3 locations. The fresh-cut fruit samples were
examined for microbiological quality on the aspects of yeasts, molds, E. coli, Salmonella and Staphylococcus
aureus. According to the microbiological guidelines for ready-to-eat food issued by the Department of
Medical Science, it was found that 53.8% (28/52) of samples complied with the criteria. Yeasts and molds
were found in every fruits samples with 38.5 % and 15.4 % of samples over the guideline criteria for yeasts
and molds, respectively. For E.coli, 7% of the samples were found but below the guidelines criteria.
Furthermore, for pathogenic bacteria, 7% of samples were Staphylococcus aureus positive. Salmonella
was not detected. The results suggest that the risk of foodborne illness from fresh-cut fruits is high. Therefore,
the sanitary quality of the processing of the produce should be concemed by applying Good Hygiene
Practices (GHP) during preparation and selling. This will help controlling contamination of products and

make the fruits safe for consumption.
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2. A8NN9948l (Experiment)
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Table 1 Details of fresh-cut fruit samples collected from street venders sold in Bangkok.

Sampling sites

Fruit samples

Victory Monument

(3 shops / 15 samples)

Jackfruit (3)*, cantaloupe (2), rose apple (1), water melon (2),

guava (2), mango (2), papaya (1) and pineapple (2)

Department of Science Service

(4 shops / 24 samples)

cantaloupe (2), rose apple (2), water melon (4), guava (4),

mango (4), papaya (4) and pineapple (4)

Government Pharmaceutical

Organization (4 shops / 13 samples)

cantaloupe (1), rose apple (1), water melon (3), guava (1),

mango (1), papaya (4) and pineapple (2)
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2. 9.lala neaauineid FDA Bacteriological
Analytical Manual 1me7F LUNWLEU (Most Probable
Number -MPN) (5)
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3. HALATI9T (Results and Discussion)
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Table 2 The presence of microbial contamination in fresh-cut fruit samples analyzed.

Fruit Yeasts Molds Staphylococcus | Salmonella No. of
E. coli
samples Colonies/g Colonies/g aureus (Not samples
MPN/g .
(less than (less than (Not detected in | detected in | complied with
(less than 100)
1.0x10%" 500) 0.01q) 259) the criteria
1.7%10°% - 1.0x10 - positive/ o o
jackfruit Less than 3 NA 1/3 (33.3%)
1.1x10° 6.0X10 negative (2/3)
3.6x10° - 1.0X10 - Less than 3 — positive/
cantaloupe NA 2/5 (40.0%)
1.1x10° 5.8x10° 3.6 negative (1/5)
7.3x10" - 4.0x10° - Less than 3 —
rose apple . negative NA 0/4 (0%)
8.2x10° 1.2x10 3.6
1.8X10°- | Less than 10
water melon , Less than 3 negative negative 8/9 (88.9%)
1.3x10" -3.0x10
2.0X10° - 2.0x10 -
guava , Less than 3 negative negative 5/7 (71.4%)
1.4x10° 3.1x 10
3.6X10°- | Lessthan10 | Lessthan3-
mango ) negative negative 5/7 (71.4%)
2.6x10" -2.2x10 3.6
2.6%10° - Less than 10
papaya ) Less than 3 negative negative 6/9 (66.7%)
3.4x10* -5.3x10
2.6X10° - Less than 10 Less than 3 -
pineapple . negative negative 1/8 (12.5%)
4.2x10° —1.4x10 3.6
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(2) Percentage of samples that met the
criteria

(3) NA = not tested
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