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Abstract

This project is aimed to develop a microfluidic paper-based analytical devices (UPADs) for de-
termination of Ba and Pb. The product of these elements and saturated sodium rhodizonate (SRZ)
solution are formed with a pink color in natural medium. It was found that, Pb can react with SRZ
solution in acidic medium to form purple color product. Hence, a mixture of Ba and Pb solution can
be determined by analyzing a pink color intensity produced in natural medium. In the other hand,
Pb content was determined by analyzing a blue-purple color intensity formed in acidic medium.
Subtraction by those two media was computed for determination of Ba content, respectively.

The results were found that, a developed pPADs can apply for determination of total Ba and
Pb content in range of 400-2,000 mgL™ with 358 mgL™" detection limit. In case of Pb, the proposed
method can be applied in range of 200-1,000 mglL™ with 124 mgL™ detection limit. An application
of this method for determination Ba and Pb content in a syntactic samples showed no significantly
different by comparison with the standard Graphite furnace atomic absorption spectrophotometry
(GFAAS) at 95% confidence limit. From these finding, it can conclude that, the proposed pPADs method

can be the new alternative test-kit for determination of Ba and Pb.

Key words: Barium, Lead, Test-kit and Microfluidic Paper-based Microfluidic Analytical Devices
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Abstract

Japan is well-known as one of the most significant investors in Thailand regarding Thailand’s
Board of Investment (BOI). In 2016, Japan launched several projects spending 31.74 billion baht (19
% of Foreign Direct Investment Net Inflows). Despite of a very long period of Japan investment in
Thailand, Japanese communication skills among workforces in both business and industry sectors is
yet a huge concern. In fact, Japanese combined with English was ineffectively communicated among
them causing substantial misunderstandings during work. The research objective was to develop
web-based training application (WBI) on Japanese communication skills for food industry workforces
in Samut Sakhon, including applications with texts, messages, images, sounds, animations on smart
phones. Importantly, the lessons themselves were truly interactive and authentic. These would allow
workforces in enhancing Japanese communication skills and employee work performances regardless
time and places.
Keywords: web-based training application (WBI), Japanese communication skills, Internet, food industry
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Abstract

This research is a study of risk factors in accident by riding the motorcycle of the student in
Rajabhat Nakhon Ratchasima University was purposed to 1) study of risk factors in accident by riding
the motorcycle of the student in Rajabhat Nakhon Ratchasima University, 2) study of correlation
between personal factors, behavior, environment and the motorcycle and risk to accident by riding
the motorcycle of the student in Rajabhat Nakhon Ratchasima University, 3) compare of risk factors
in accident by riding the motorcycle of the student in Rajabhat Nakhon Ratchasima University that
divided by gender, age, class level, licensed the motorcycle and experience of motorcycle riding, 4)
study of the cause of accident and solutions for accident by riding the motorcycle of the student
in Rajabhat Nakhon Ratchasima University. The sampling group that used in the research such as
the student of Bachelor, class level 1-4, Normal Semester of Rajabhat Nakhon Ratchasima Univer-
sity, Academic Year 2017 for 372 students by Stratified Random Sampling, the tool that used is the
questionnaire and analyzed the data by calculate of frequency, percentage, means, standard devi-
ation, Correlation Analysis, T-test and One-Way ANOVA. The research results found that; 1. Level of
risk factors to accident in overall was in a medium level ( X = 3.14) when consider by side is found
that all sides that was in a medium level, 2. Study of correlation of risk factors to accident is found
that all of 4 sides has a positive correlation by the most correlation is behavior and motorcycle in
significant statistic level of 0.01, 3. Comparison of the difference of risk factors to accident in overall
is found that was not differed in significant statistic level of 0.05 when divided by gender is found
that in overall is found that was differed in significant statistic level of 0.05, 4. Cause of accident was
occurred by inconsideration of riding the motorcycle, 5. Solutions for accident is found that should
be awareness and precaution while riding the motorcycle.
Keywords: Risk in accident by riding the motorcycle
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Abstract

The aim of this research was to determine the appropriate proportion of shallot powders (Al-
lium ascalonicum L.) for microbial reduction in banana cakes. The shallot powders were added at 0
(control), 2 and 4 percent of wheat weight in banana cakes. Physical, chemical, microbial and sen-
sory qualities of banana cakes were determined. The results showed that the rising levels of shallot
powders gave banana cakes as dark brown. The color values of lightness (L*) apparently decreased,
whereas the increasing of redness (a*) and yellowness (b*) were observed. The density of banana cakes
increased, while the cake’s specific volume decreased (p<0.05). Texture profile analysis displayed that
the cohesiveness and chewiness tended to increase (p<0.05), but not significantly different (p>0.05)
in hardness and springiness. There were not significantly difference (p>0.05) of the moisture content,
whereas the increasing of the quercetin content (p<0.05). Microbial quality showed that total viable
count, yeast and mold tended to decrease which according to the Thai community product stan-
dard of cake (TCPS459/2555). Sensory evaluation illustrated that the optimal proportion of shallot
powders for adding in banana cakes was 2 percent of wheat weight. The color, taste, flavor, texture

and overall preference scores to be slightly like to moderately like.

Keywords: shallot, quercetin, banana cake, microbial reduction
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ma“msﬂmamuaaLmewaminimmaﬁWuaa
ﬂswammaqammuamﬂm uaﬂmﬂumwmmwﬁ
mua%aaaiwmaaumamﬁ DPPH 9841113303l
AniMaEeuRIe3s ABTS wulReaduiuiinuludnn

aw a

I9un3u
2.qnakuqdunid
asafafivandviazarsienueawiniy
Auaninnsiunisaiyvesgdunisuarqnisangn
gzdlmuusnasiueenlululnaziiegsaisana e
dnllnauduanigrldiosniusuaiidounsuun
wuaTisunsuau uilianunsafmugdunsdlungudad
Fauandlumnaed 2

aNUTENAN1TINY
1.qméﬁﬁuaqgaﬁasmmzﬂ%mmmsﬁluaansfm
ABTS figmsluana C H N O S uwilidy
auyadaslnanisgnesndladielnunaideues
Faun Winanewdu ABTS+- dadusyyaiiafi- e,
finuenaugsgn (Amax) 71 734 urluns Lile

WWUAITNAFBUNTNINTTUA 1 UBDNTLATUILYIN LI

ABTS+-anad Bavilidansas nan1sinszsiasduin
Hueiduitusiuansiueandiadunnsgiu Trolox
wazlanslumiieues Trolox Equivalent Antioxidant
Capacity (TEAC) @u ayya DPPH. {uayyalulasiau
finash e eglugleyyadaszegudn Taglifonh
UffseiielmAneyya madwszsiidunisiani
aunsavedansnaaaulunsidneyyadase 1ne3s
Tlalnsiauerneu Tnetanisanasvesdiieiuans
Fueyyadaszasly Anmue1Indu 515 nm DPPH
radical 1glun1snaasuauaInIsalun1svinans
PUYADATTURIANTAIBYS (scavenging activity)
ansarateved DPPH. fdthdlumiuea wanileld
$u H+ szdsuduansazansdindes avuanunse
lumsiueuyadasvdnduiusiuuTinuasituedn
Feans phosphomolybdicphosp-hotungstic acid
Tuhen Folin-Ciocalteau %Qﬂ%ﬁ%éﬂﬂa phenolic
hydroxyl group ¥84 total polypheno UAedu
tungsten uaz molybdenum blue Feloraindu uas
mmnauuawmmmmau 765 nm FaUSuauansUse
nouilueantmmaazmldlasnisiloufulinames
gallic acid T,ﬂsmLamuaammmﬁﬂﬂmswqﬂwmmlm
1IN (3199 1) exdlau wardlnsideudines
109NNV TLBAAINITNATANLENTHY NHLATINAN
a1suszneviuedniungunedilusauasvaliueen
1ad (Pinelo et.al.,, 2004; Mendonca-Filho et.al.,
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2012) F9Usuuasusenau Nuednsiuunnadswals

YSunaumsidneyyadasyes (Paixao et.al., 2007)
esnnanslunguiluedniilassadradiu Aromatic
Ring siafiu Hydroxyl Group lansusznauilue
aﬂmuimuL‘UuiuLaﬂa‘vmmLLaum:,maaumalm Tu
fvhazanefiidn Wy weanesed lneasuszneudl
uedAniinalnnsiueyyadaszie easuszneudl
wedngnanseuyadaszfvdiannsousanty dawali
Tuanaiinnsgapdedidnnseu usdesannlaseaing
yosansUszneviiveaiifiinununuiuvesdidnnsou
GN %]*wha‘lﬁ@l,ﬁﬂmauﬁﬁagjaehwmwuﬁ?ummm
Aansindeuingluilassaddlduasilinaseada
\AaASLanYs mumﬁaumaasvLuamal,aﬂmaulﬂ
ﬂwﬂw‘lmaaiwmaaaﬂu (Pietta, 2000) pgls
Aaudalosineanles Usunaimia aromatic
nsAueanesta nsndunid uwazduq Bn
mnmadqwaiﬁwuﬁﬂuaﬁmﬁqaLﬁuﬁuﬁaﬁmiwﬁ
p8 Folin-Ciocalteu reagent (V\/aterhouse 2002;
Huanget.al., 2005) wwiwmsswmuwauummu%q
LLauﬂ’]i’mﬁﬂ’m%ﬁ‘lﬂmﬂEJ’JGUE]\‘iﬂUIﬂNai’NGUENﬁﬁUSU
naufuednusetsla (Huang et.al., 2005) wonani
Tunguvesensusznevilusdndsorautau 5 nauees
fo flavonols, anthocyanins, hydroxycinna-mayes,

amines

flavanones, flavan-3-ols la¢ oligomeric procyan-
idins Wu31Nguved flavanones diAuanusaluns
Tnlalasiauesnouliioaniinguves anthocyanins

wag flavonols 110 gusAueyyadassveinualyl

Ueriindegninsgiinduesnitlagliduiusiuus
mmv\luaaﬂwﬂimgaa%q (Proteggente et.al., 2002)

mmiﬁﬂwﬂumauwUma’ﬁmuwavm&flu @
yueavesuiinsaziiqrisueyyedaseisiinagoy
#nv35 ABTS uax DPPH gefign dadhuvilstnaziduna
WnMsaneadIufInaiUIIaEsTiueaNTINNIN
fian Tudruvesdulosiudsiuiinasunuindesis
Aulutiafousuneu 2556 asdimnsimueyyadase
geninegsiiiuldludeununiug 2557 uaznns
udilowugiuivasuliuuuszana 10 Tu nenas
MnmaAvandu axdigrimsueyyadassifindy
%qaaﬂﬂé’aqﬁuqﬁﬁigﬁgwmsqmuimﬂazﬁmiﬂmLﬁu
duleliuszanal 1-2 enfindanendaninnsfuiien
e lisavfnaranavesdilofninisin
Usgnulagyiuil Tudivesuigauandliiiuinum

aw a

wduazdquiiueyyadaseiiniiuwigaiu it
AsEUILNSEURT A lIUSNEsTiueAnTINans
ANAY asmlsﬂmumsmamﬂ,uﬂiquwumawaua
Wosduitasthluiaunsewitiu Luaamﬂaﬂaiimmv
Guaﬁ]’]ﬂ@iuwawmmmumamaLLauiuauLaa'ﬂ,umi
Aulieafiegs envazdimaneauiniedoves
Toyalun1svaaed ag19l5Anuis decolorimetric
assay @I IATIEENIIUEYLADaTE I ZNAY
Pfleuansalunmssulididnaseurielilelasiau
oY ma:uLm'auuaﬁaiﬂuﬂa'mLﬂai‘aaﬂ%whﬁ?u q‘vfé
muaumaaaiﬂuﬂawa aelulusdy ’mmua
maﬂauwquﬁiuﬂﬂﬁﬂwmaaﬂsmua AOULAYY L
wiue- 15y Tanansayinisinseilaanedsd
ms‘mLauaaumwaaqmmuauuaaasﬂumﬂ-wa"l,am
WATITAAIYTD decolonmetrlc assay 99 DINANTN
Setosinvedis fastuaradennudilaiiianais
LLazﬂmmLﬂamﬂmmauﬂmim

2. quisdunuaTie

nsainayulnsmevueaiussavsnalunis
fudadesnniian Turmeilafadeiliivssaniug
Tunsdudade egrdlsfauladfiansaalaaiunse
FuideBas Candida albicans 1% s1891uideiien
fufimasulnslunsiumaaiaeatonsdnnuuen
ansiueenlulunnassiinuesiiviina wazdulng
anuannsalunsiudesinag fugrivesansade
fldananiivanulng (39nsal y3ns waz Souuin
Usgng, 2555; Obi et.al,, 2011; Dahiru et.al., 2013;
Maobe et.al., 2013) e niUaanualil (warss ae
13504 WAy, 2551) LmequﬁmﬂmﬂmuaﬂuLua
el LLauqmﬁuaamiﬁﬂﬂwsﬁmaLamuaawmwfuaim
Andansafinaniiilesnaniansngnuaiifidicy
dulngiannsaataonuildmeenuoainiithssd
Aansailluduvesgsueyyadassluineiu G
390300 Y3INT Ay 5oL Usengi, 2555; Pietta,
2000; Pinelo et.al., 2004; Paixao et.al., 2007; Obi
et.al,, 2011; Mendonca-Filho, 2012; Dahiru et.al.,
2013) aikiiesninarsuszneviluedniidgnisiu
puyadasranInduintodunidnelseld wess
20T WATAMY, 2551; Esekhiagbe et.al., 2009;
Senful et.al., 2009)
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M13199 1 gnSiueuyadaszuazUSunailuednyluasaiaiiyviosduaniiunuinni

TRLEAR wgay  3ensana %yield  nIueyLAdAsY Y
LR of (umole Trolox/g) Wuednsau
extract ABTS DPPH (mg Gal/g)
dule (Wugvow) 1 AE 6.42 28.12+6.71  363.93+34.73  33.51x7.04
dule 1 AE 6.96 35.18+1.43  307.30+31.38  28.21+2.24
(Wugviufinae ) 2 AE 13.23 9.73+1.45 18.35¢1.25  26.91+5.26
3 AE 12.75 9.58+1.08 18.19+1.44  26.61+3.71
4 AE 12.17 12.24+0.99 18.16+1.83  26.21+6.00
wigdans 1 AE 8.09 15.42+1.13 UR 15.04+4.48
EE 2.63 83.26+48.07  584.47+106.36  58.56+10.80
dlduniu 1 AE 0.73 5421+7.72  41.42+2.14 UR
EE 1.32 UR UR
WiAIgn 1 AE 4.30 33.92+2.63 7274021  41.58+582
EE 1.27 UR UR 25.56+3.01
BAE 6.79 35.86+3.06 14.62¢3.67  40.09+9.45
BEE 9.03 21.66+3.48 UR 15.05+4.03

UR: lal@nunsasienunale Wesanteannnuerisnagday; AE: @iuiiavateluu; EE: dunavaslueniuea;

BAE: @1arangtinnenadalntIuni1say; BEE: @iuflazanglueniueanignadaintiun1sny
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M99 2 griiuREUNIduesansannnualisiedvhazangenues

AUNIE waliuaznanSusiuty AIUAN

widans dule Wge WAy ez (100%
DMSO)

El E2 E3 El E2 E3 El E2 E3 El E2 E3 El E2 E3

WUATISBLATUUIN

B. cereus R S A N - + 4+ + _

ATCC 11778

M. luteus + + + - - - - - - - - - 4+ o+ 4 -

TISTR 884

S. aureus + + + - - - - - - - - - 4+ + + -

TISTR 517

WUATISHUATHAY

E. coli TISTR 887 + + + - - 4+ - - - - - - + o+ + -

Ps. aeruginosa + + + - - - - - -+ 4+ 4+ + + + -

TISTR 1467

S. Typhimurium + + + - + + - - -+ o+ o+ + o+ + -

TISTR 292

gas

C. albicans - - - - - = - - - - = _ _ _ e

BCC 5390

fqvddnugduvid ; - Liflqudugdunds
B. cereus, Bacillus cereus; M. luteus, Micrococcus luteus; S. aureus, Staphylococcus aureus; E. coli,

Escherichia coli, Ps. aeruginosa, Pseudomonas aeruginosa; S. Typhimurium, Salmonella Typhimurium;

C. albicans, Candida albicans

+* 100% DMSO figndéu Candida albicans BCC 5390
E1,
AJUNANIINAADY

a”ﬁaﬂﬂaaﬂ,a LLﬂ’JiNﬂ'i Flaiun3u wign lu
meqmﬁmqmmwmqmmmauuaaasv LLa“’i]Vlﬁ
AIURAUVISERENLAUTR Failunsanenisensee
1Uﬂ’3iﬂﬂ‘lﬂ’m\‘iﬂﬁLUaSmL‘Uaﬂ‘Uill’]ﬁuﬁ’]iﬂiuﬂ’em‘w
uaaﬂLLauqwﬁmuauuaaaiﬂuﬁuumaumq6] YBINT
AuSnwwalsl LWEJIWV]T]U’J’]IWUUG]EJU@W&W’Jllwaa@
maLW;JU'immaflimua%aaaﬁzmalmamﬂi i

aw a

ATANANYAIBLONIUBARSIN 1; E2, @N5ANANYAILNIUBAATIN 2; E3, @NSENANUM 8L 1Uean5IN 3

Thduwumslunmaifiugadwaliflildsslovives
asdueyyadaszgeiign dmiungnidiugaunid
onvdesiimsfinunsataasngnuaiiainiaenna
Ihin@nwavgivansadaanidonaliifieidunis
auaquﬁwﬁiumimuwamnmﬂmalwmmﬂﬂmma
Junisifiugadifivviesiusg1eddu wazasuilan
Noumannvanevtingiuiu Inetavngfiviitlaudiiduans
usyyadaszadulszloviununyuszmssosnene
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P ) v | I = & &
J9taanulsmoru agnelsAnnuiatdudselaviinig
9] P a a A Ao a
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D

LONE1D19D9

3510501 Y313 Uag 150ULAT Usengd. 2555. HaT09
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nIsUWNENIa@en 10(1): 12-22.
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