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Iﬂgniz@ﬂ (Aucklandia lappa DC.) uaz#anszie (Zingiber zerumbet L. Roscoe ex sm.)
dyulwsildunuiuldnungeinsuwnduaulng

A substitute herb between Aucklandia lappa DC. and Zingiber zerumbet L. Roscoe ex sm.

according to Thai Traditional Medicine

Received: 3 n.8. 2563
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UNANED

aamguinswmdusulneszyiaglnsanseiaannsodanldunuiuld fdndngsinfiarsunan
savauazasswanitlindidesiu Ingnszen (Aucklandia lappa DC.) wagvnseite (Zingiber zerumbet L. Roscoe
ex sm.) gnazyinduayulnsiifasmmaananeiu anmnsothunlfunuiuld unanuiddainauenisnuniu
29sansauiigitestuasduszneumaaiivazgrimandyinevedlngnizgnuaziinszile wan1sAnsamuin
Tngnszgnuasihnseilefiosdusznaumaniifibuanslunguinsuneussme Essential oil) waransngutarliuass
(Flavonoid) Inefigvsmandvinefindrendetulunisfunissniay fueyyadass uasduneis Usznouiy
assnuiiszylilusnelunaudeinlfingnszgnuazsiinseiieiiednwionnisuinius vananulusies wazudde
Mndeyadinanisamnsaedusumnanvenmduilunaiinanitlngnssgniassnaaaueiuiuinsiole
wingralsfnuarsinmaauneissl fiRnisiieruIsuifisuasddsznounaniiuazqrsmandsineves
alwsidesindiuiy wodudeyaatuayunislfumuiuldvesayulniaesinisely

Adndty: Ingnsean, insedle, ayulnsldunuiu

Abstract

According to Thai traditional medicine, a ‘substitute herb’ is a plant that shares the same medicinal
properties as another better known plant and can therefore be used in place of it. Aucklandia lappa DC. can be
used as a substitute for Zingiber zerumbet L. Roscoe ex sm. In this paper, a literature review of the chemical
composition and pharmacological activities of Aucklandia lappa DC. and Zingiber zerumbet L. Roscoe ex
sm. We found that the chemical composition of the two plants showed Essential oil and flavonoid.
Pharmacological activity of the two plants showed that the same anti-inflammatory, anti-oxidant and anti-
cancer. In concordance with the therapeutic properties in Thai traditional medicine textbooks to use A.
lappa roots and Z. zerumbet rhizome to treat tenesmus, Stomach ache, dysentery. This information can
be explained the conceptual idea of Thai traditional medicine to the similarity in therapeutic properties
between A. lappa and Z. zerumbet. However, Further studies are now warranted to compare the phytochemical

composition and pharmacological activities of the two plants.

Keywords: Aucklandia lappa DC., Zingiber zerumbet L. Roscoe ex sm., substitute Herbs

"paszunmduslneuszunmgmadon uniinendysipeuasverd sunaullesguasiveril Simieguasivend sialusveld 34000
IFoculty of Thai Traditional and Alternative Medicine Ubon Ratchathani Rajabhat University, Mueang Ubon Ratchathani District,
Ubon Ratchathani Province, 34000, Thailand
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fadly fignden fenddu ffuieaeu ffouflifu flseuariioudlsn” Wwderfutunsldayulnsiinuein
msunndunulneszynayulnswanesiinanunsaiunldunuiuls wu vessiiedassnaanfiouwi@edimd wuedn
fassnanuflguineinsy nunglassngaiiisumingniunyd Avdtasinaauiieouninls uaglngnszanilassnan
deuwiwhnseite Wudu @vina wuyed, 2516) Fansfiarsanasswanmesayulnsiu dndvajumdunuluna
fnagfinnsanansawasqrisfilndifeaty vieasiheadoadsiufamnsaduldumuiuld (udud fidosauns uae
ALY, 2555)

Tngnsegnifuayulnsfidesldiulunsunmdunndu Tneldsniduen Ssava mnu ffu dhe szydeudd
uiermndunthen uilsadafilonisuiniis wazemnshidesiifiornaidosmssiuse (auzeynssunsdnyh
5191989eayulnslng, 2559) dnlludisasmanelunaredinend1nin Ingnseanilsasy v Su seaudu §
ulasmzuazas uiia vieu uiasluneaauvy Uhislaliguiu thssnsegn (vdud Mdesauns wagams, 2558)
dmsunsgiioarliiniwiefaulunaiSeniuvindue Ssavn Fu U iadndes 195nwenistanuniluries
ufiOn wartngatiun (33u10 o3Indug uazaney, 2530) uiidesanlngnszgniluayulnsiideninduan
stszmahlidnaung uarunsionnlsifivionaluilinldlden dafluefnumdunulunaieingli
nszfounulngnszen

ogslsfimunisazszyiilngnasgnilasswaauiisuininsefieldtursdosddoyaveasdusznaums
wiluazgysmandeinemesaylnaeanssin ddduilagtudilifimsdnwiuisudisuesdussneumaaiiuazgms
ymandeingrvesingnazgnuaginseitesgisiaay unanuaduiiadunimunmuissunssufiisitesdu
psdUsznaumaaiiuazgrismandsinevesingnssgnuasinseiteflusuwmdunilne ssyindasswaaiauoriy
iiedudeyaativayumsinuniliistesiumslinssiiounulngnszgnsioly

nsnumsTAnIIIEAnsTNAA Summdulus fsfiRedestumsummdunulne uergiudeya
mATeiAstestuayulng Inglddddnydo 1. Ingnseqn (Aucklandia lappa DC.) 2. nseile (Zingiber
zerumbet L. Roscoe ex sm.) 3. azgulwsmﬁi’fl,muﬁuiﬁ 4. p3AUsEnoUNIAAL (Chemical constituents) wag 5. qmémd
LndeInen (Biological activity)

anwaEmMangneAansvasayulng

Tngnszan iTeInermansiin Aucklandia lappa DC. aglud Compositae  Sdotioamanedeldun
Aucklandia costus Falconer, Aplotaxis auriculata DC. wae Aplotaxis lappa Decne o MsASendy “Kuth Root"
FoanfeyFonin “Costus” Fuden “CniBes” W5 ude “nidos” Wwuniu) fuiflilngnssgnidifufimamyiu
fEumamang fusnidsaviiovesiniiumuilusauuasdlesviedais (Kashmin) vasdude figeninszdutmea
U1unans 2,500 - 4,000 s fesdaiidufivouiaidn enguansd ga 1 - 2 wns Sniinmu vuelug waret9em
16ds 60 wufitums dvvufivudnagy Tulng vne suadsanmmasy Muluusisonidudn Svuunagu veulundn
aonoonidu nszan liflf1u senfiwenlundeiivatssen fludseiudiie sulvuny suluven Uarsuvasuds ndu
poniuvaensniUszan 2 wuies Sihduhdafous naifuzulds Soulnagu (w8uf fdesquns wasaos,
2558)
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mwusEnaui 1 anwaglngnszan (A lappa DC) 1. anwauedde 2. Tu 3. uay 4. donen 5. AnuuwiATawEN
(MnN: Department of Medical Sciences, 2019)

P

drunsedie H¥INe1A1@nTIN Zingiber zerumbet L. Roscoe ex sm. 14A Zingiberaceae AuUNIy7io

= a o a a a ] vy ] v A = = v & v a o
lejfn'uJQUﬂ']LuﬂluauLmﬂ Glammmﬁaﬂl@LLWiﬂi%]ﬂEJmSJWlTLJLE]LﬂIEJ ﬁaﬂﬂﬂﬂigwlﬂ'lvm Iﬂﬂﬁ]ﬂLﬂUIQJaQJQﬂ qanmu

agnilofAugesn 0.9 - 1.5 was uazdlmiregldfuisundt winseile" e "iinseiie’ Whsnuanvaunin
fiamaunuwies dauidelufifviesou ndurew fsawu Tu U ueniladndos lunssiteduluiie oenidesady
lussunuidieniu @0endu dnvuzveduadegunenunuveuruiy yangluuvau lauluasu veuuasvusuluiTey
suansveslugndiuuyy Tundis Useann 5 - 7.5 1wufiluns uazeniUszanm 20 - 30 wuRing Amuluduny
Wiy nssilesenneniurounstunainvi Snuasvestenenduzunsinszuen indunenduniuiaoenindes
fluvszivruavng@dewnuuns Sosfeutumnuiuuasfusafou Taudoufntudunaen sentzuulindey
ffu wansedte fdnwundumdndsn narsudranay naurauan uaziidodunuisiuudaog (visa u¥ny uas

fa1va wAFs, 2563)

awUsznaudl 2 dnviznzile (Z zerumbet L) 1. &nuneide (@) Aulu (b) 2. aenuasmiona (o) winfididery
widn (d) 3. wihiisisnuazUisn () nmdaiviiweani1 () 4. Yeneniluansndudseiu 2 aon 5. aonfluaniuan
nausen tnasing naunendidundunuuelng waziugduisa (o) aeniidvnuazdmdes (h) 6. Snuaziedosen
(Fsnnm: Department of Medical Sciences, 2019)
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ANWZVYDIATDIEN
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anwaziAIasedvelzendnlnaAnszgn

Tussmnsgiuenayulnglve (Thai Herbal Pharmacopoeia, THP) (2019) lina1fsdnunisveunios
efifitesaninlngnizgnindanvausdunsinszueneniszana 8 - 12 wuiwns @uhugudnaisUszana 1 - 5
WURUAS Nsusniidiiniasuwdssdeinniasunn dsesgudusssniueivariisesndiownadudiudig Lile
Aeluwds Wndredidinaasumidainay

AwUsznaunl 3 LATeseniiizeiseniisinlngnszgn

uenaniludismnsgiueiayulnglnedeldmnuaninsgruamainvenaisseilngnszgnly

(Department of Medical Sciences, 2019 : 263-271) il

Vsunauh TaiAudesas 11.0

USinasdsudanvasuliiiiudosas 2.0

Usinandiiliazanslunsaliiiudesas 1.0

USuanansiuliiiusesay 6.0

Usinassfunensymeladdosninfevas 0.7

USuauansanaluleniuealitosninsevay 11.0

Usinauansaialuihlitesnindosas 27.0

SnwazvasaseseniifiveSundianseite

Tudsanesgrurayulnsing (2019) szyirinsgite Wudwveaniriinnvindue gk
Snvasrudomderunueing visduduiuen gﬂi'N"L:Jaﬁ%am nuUsEael 2 - 5 Nadung Jdndemso
Yranadeu fnduueniifthmadeu wasiisosnuen vduldnvaradosesunadiuansn iWeluuuiignuase
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wonaniludrsuasgiusrayulnslnesaldimuauinsgiuaun e uaiossfansziiols
(Department of Medical Sciences, 2019) et

Usinasdeudandaeuliiiudosas 1.0
UsinandillilazanslunsaliiAudosas 5.0
USunauisiuliiiusosay 10.0
UsinanhsiunenssmelitesninZesaz0.6
USunuansanaluenuealitesnitsesay 2.0
Usinasansadalutilitesnindesay 9.0
Vnanhldiiudesas 0.6

asAUsznaUNMBAlvasayulng

paAUsznaunIaail (Phytochemical) Tufivasulnsiduaisiadvdadng o Anvlufivayulnsaiunse
wianguansiediluasulngniuasiediu (Biosynthetic origin) I 2 ngu Aeansugund (Primary metabolites)
wagansgd (Secondary metabolites) dsasUgugiifuanaiadiiuguiinyluayulwsdugalaely Tnowuld
TuaulwsiAeunnedn dndvaduasilinnnssuiumsduangitamosfiuaznszuinduaneginsaesiluung
wia 1wy Aslulewsn Tuty Wei dwanmisgiduansdsznouiimuundsiulufivusozadin arsivaniiie
INNTLUIUNTTIFWATIETUNY @TfmzLLamqqméwﬂqLﬂé’ﬁmmaéwﬁmLﬁ]u (@ufnm wiaui, 2563) Geeadusznou
maniiinululngnszgnuaginseile amnsaagUldauandunsiei 1 - 2

M19°99 1 uansesAusznaumaadiinululngnizan

NQUAT

I3 =
29AUTZNIUNILAY

v a
BN

Essential oil

dehydrocostus lactone, 8-cedren-13-ol, costunolide, O-
curcumene, -costol, 6—elemene, O-costol, A-ionone, A-
selinene, d-terpinol, (+)- selina-4, 11-diene, 2- 3 -pinene, (+)-Y-
costal, (--(E)-transbergamota-2,12-dien14-al, (-)-caryophyllene,
12- methoxy-dihydro-dehydro costus lactone

(Wahab, A, 2019 : 97-102),
(Fuaun ysugloan,
2016 : 45-60), (Ansari,
S, 2019 : 71), (Liu, Z.
L, 2012 : 2125-2130)

Sesquiterpene

saussureamines A-E, Dehydrocostus lactone, Isozaluzanin,
Zaluzanin C, 13Dihydro-3-epizaluzanin C, Cynaropicrin, Lappalone,
12Methoxy-dihydrodehyrocostus lactone, Mokko lactone,
Dihydroglucoaluzanin ¢, Isodehydrocostus lactone,
Saussurealdehyde, Isodehydrocostuslactone-15-aldehyde,
Epoxydehydrocostus lactone, poxyisozaluzanin C, Epoxy-3-
ketodehyrocostus lactone, 43 -Methoxy-dehydrocostus
lactone, 15-Hydroxydehydrocostus lactone, Lappadilactone
Saussureal, Sulfodihydrosantamarine, Sulfodihydrosantamarine,
Sulfodihydroreyosin, Dihydroreyosin, Reynosin, Reynosin, 3-
Costic acid, 6A- Dihydroxycostic acid, O-Cyclocostunolide,
Alantolactone, Isoalantolactone, [3-Cyclocostunolide,
Magnolialide, 43-Hydroxyendesin, 4(3-Hydroxy-43-
Methyldihydrocostol, Q-Costol, Isocostic acid, Colartin,
Dihydrocostunolide, Costunolide, 12-
Methoxydihydrocostunolide, 15-0-3-d-glucopyranoside

(Ansari, S, 2019 : 71),
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A157190 1 (519)

NGNA1T 29AUITZNAUNINAY 31984
Alkaloid Saussurine, Taraxaterolaiong (Ansari, S,
2019: 71),
(Alaagib, R. M. O,
2015: 73-76)
Flavonoids Rutin, Cynaroside (Minhas,S. K.,
2017: 1-8)

(Abdelwahab, S. L.,
2019: 2155-2160)

anthraquinone

aloeemodin-8-O-f3-d-glucopyranoside, rhein-8-O-f3-

dglucopyranoside chrysophanol

(Wei, H., 2014 : 1-7)
(Lee, H. J., 1999: 104-
108)

1971970 2 wangearUsenaumaednnuluiinseiie

NAUET

I3 IS
29AUIZNaUNILAY

v a
9N

Essential oil

Zerumbone, Humulene, -copaen-4Q-o, Caryophyllene
oxide, Spathulenol, Camphene, -eudesmo, Epi-U-cadinol,
E-bisabol-11-ol, Y-eudesmol, Camphor, 1,8-cineole, f2-
sinensal, Eugenyl acetate, [3-caryophyllene, Humulene
epoxidel, 3-elemenone, Linaloo, O-pinene, A-himachalene
oxide, Borneo, p-cymene, 3-carene, Terpinen-4-ol, Bornyl
acetate, Camphene hydrate, Fenchone, O-terpineo,

Isoborneol, Limonene

(Bhuiyan,M. N. I., 2009
:9-12),

(Rana,V. S., 2017 :
320-329)

Flavonoid

p-hydromatographyde, vanillin, kaempferol -3,4’,7-0-
trimethylether, kaempferol-3-o-methylether, kaempferol -
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Abstract

The study investigated the effects of stirring on the milk molecular arrangements in a batch
pasteurized milk. Three variables were considered with 3x3x2 factorial levels. The stirrer shapes considered
were anchor, vane and helical; the orientation was single and twice the stirrer shapes while the varied speeds
were 30 rpm, 36 rpm and 42 rpm. Standard batch pasteurizing temperature of 63 degree Celsius for 30 minutes
was considered. The experimental outcome at 95% significance showed that these treatments did not
create new bonds, however, statistically significant changes were observed in few selected bond frequencies
for NH, OH and CN. The experiment showed different organic molecules at different frequencies and
wavelengths. The raw sample which was used as the first control, gave similar outcome as the second control
which was raw milk pasteurized without stirring. The following frequencies were obtained for the raw sample

with the other samples showing slight deviations in values after the decimal place; amine group

:N— H which stretch at frequency (3449.20 cmfl), methylene group, C-H (2920.45 cmfl), methyl, C-H
stretch (2853.96 cm-l), terminal alkyne group, COC, (2103.57 cm-l), secondary amine bend (1644.47
cm’}) and aromatic ring, C=C—C (1460.83 cm’). However, methyl, C-H bend of frequency 1365.85 cm'l, is

in the wave frequency as aromatic tertiary amine and primary amine, indicating their presence. Also,

O-H group was observed at frequency 1248.70 cm’ with secondary amine, CN stretch at frequency
-1

1156.88 cm .

Keywords: Bond, Molecular, Orientation, Shape, Speed

Introduction
Milk is an emulsion, containing fat globules that dispersed into liquid phase at temperature above
45C and starts crystalizing at tempearature below this temperature. However, milk casein micelle is stable

when exposed to heat for a longer period of time without coagulating (Hui et al., 2007). The stability of
these nutritional and or molecular components to heat treatments, are of major concern. Too much heat
treatment and improper handling as well as under treatment can either cause damage to these components
or microbial or enzyme activities.

Food rheology deals with the deformation and flow of food materials due to the action of
external forces. Fluid foods are heterogeneous materials, containing many molecules (Krokida et al., 2001).
The modification of raw milk contents as seen in fermented milk according to Espirito-Santo et al., (2012)
can influence it texture, rheology and sensory properties.When food is worked on, the molecular contents
are rearranged to take new form in appearance or taste. This could be understood by an example of the
shearing process, which according Teggartz and Morris (1990), influences the rheology and microstructure

of ropy yoghurt, a product of raw milk. This subsequently influences the yoghurt casein content which
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influences the viscosity. However, Fellows (2000) stated that the action of a mixer does not have a direct
effect on the nutritional makeup or the shelf span of a food but may indirectly affect the components by
allowing thorough mixing as seen in food like bread, dough and pastries. In addition, for product like milk,
rancid flavour may develop due to too much agitation of raw milk (Deeth and Fitz-Gerald, 2006).

In order understand the behavior of batch pasteurized milks” molecules to the treatment
combinations of this study under consideration, which involved mixing and heat treatments, Fourier Transform
Infrared (FTIR) spectroscopy, was employed. In other words, this experiment aimed at investigating milk bond
behavior to mechanical (stirring) and heat treating (pasteurization). The FTIR is a nondestructive method for
milk analysis that works by expressing vibrational modes of covalent bonds in molecules and it allows a

quick analysis of several different components of using absorbs IR radiation (Etzion et al,, 2004).

Material and methods
1. Experimental procedure

About 50 L of raw milk samples was bought from the local Fulani herders in Ilorin, and
transported in ice block coolers to the Food Engineering, pilot plant of the University of the Ilorin, Nigeria,
where the experiment took place. Two liters of milk was fed into the pasteurizer (Figure 1) and
held for 30 minutes at 63 degree Celsius after the milk was screened using fine net to remove dirt. Total
of 18 samples were pasteurized while varying the treatment combinations of speed, stirrer shapes and stirrer
orientation, however, one sample was pasteurized without stirring which is used as a control in conjunction
with the raw sample that had no treatment. A 3x3x2 factorial experiment in a Completely Randomized Design
(CRD) was used in this research work. Few frequencies from the FTIR chat were subjected to statistical analysis

using Statistical Package for Social Science (SPSS) 20.0 at 95% confidence.

Fourier transform infrared (FTIR) tests

The FTIR test was carried out in the Chemistry Laboratory of the University of Ilorin, Kwara State.
The pasteurized milk samples were ran through the thermo scientific NICOLE iS5 FTIR spectrometer (Figure
2). The spectrometer has a spectra range of 7800 to 350 cm_l, sensitivity of 2200-2100 cm'l, power source
of 100 to 120 VAC, 50/60 Hz and a spectra resolution greater than 0.8 cm .

Figure 1: Setup of the batch pasteurizer
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Figure 2: Thermo Scientific Nicolet iS5 FTIR Spectrometer

Results and discussion

The milk sample pasteurized without stirring in Figure 3 which is the second control, the following

were obtained; amine group :N— H which stretch from aromatic amine to heterocyclic amine at frequency
(3474.41 cm-1) when compared to the raw sample. The methylene group, C-H (2964.64 cm-1) and Methyl
C-H stretch (2923.48 cm-1) remained in the same frequency range as the raw sample but with new

frequencies. However, the terminal alkyne group, cLIC, (2074.93 cm-1) showed characteristics aromatic

combination band. Secondary amine, NH bend (1641.16 cm-1), aromatic ring stretch, C=C-C (1460.69 cm-1),
methyl, C-H (1375.20 cm-1) and O-H (1245.38 cm-1) remained in their frequency range with secondary
amine, CN stretch changing at frequency 1245.38 cm-1 changing from secondary aromatic amine to primary
aromatic amine. Also, primary amine CN stretch was observed to remain in range at 1071.24 cm-1 while
changing to secondary amine at 1163.06 cm-1 indicating that the amine group is increased or strongly
influenced by the interactions between the variable parameters, with vinyl C-H out-of-plane bend being
replaced by primary amine at frequency (1039.58 cm-1). These new frequencies indicate an increase or
decrease in organic behaviour of the milk samples. In a study by Borgo et al., (2015) using pasteurized human
milk; similar trends in change in frequencies were observed for various molecules in the pasteurized milk
samples. However, from the study there were no variations in speed was reported rather only the effect of
pasteurization on the donated human milk were reported to have caused these shifts in frequencies or
bonds. Also, the amount of water in milk may affect it sensory properties, for milk product with high water
content is more likely to coalesce than that with low water content (Rgnholt et al., 2014) and while the milk
fat is subjected to high temperature other than the room temperature, some fractions of the low melting
fatty acids is likely to melt and escape from the molecular crystals (Rgnholt et al., 2013). This may also
explain while the milk molecules and the fatty acid groups responded to mechanical and heat treatment
during batch pasteurization.

Vélez et al,, (2010), in a similar study reported that pasteurization and agitation significantly affect the

molecular properties of pasteurized milk. However, the extent of agitation as not reported. For the single

anchor stirrer at 30 rpm in Figure 4, amine group :N— H which stretch at frequency (3442.74 cm-1),
methylene group, C-H (2917.15 cm-1), methyl C-H stretch (2853.83 cm-1) and remained in their frequency
range with slightly different frequencies as observed in the two control samples. However, terminal alkyne
group, cl]c, (2090.77 cm-1) showed characteristics aromatic combination band. However, secondary amine
bend (1637.99 cm-1), aromatic ring, C=C-C (1470.18 cm-1), methyl, C-H (1372.03 cm-1), O-H (1235.88 cm-1),
secondary amine, CN stretch (117256 cm-1), primary amine CN stretch at 1096.57 cm-1 and 1017.41 cm-1
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with vinyl C-H out-of-plane bend (966.76 cm-1) remained in frequency range with different frequency with

different frequency band compared to two controls.

For the single anchor stirrer at 36 rpm in Figure 5, amine group :N— H which stretch at
frequency (3471.21 cm-1), methylene group, C-H (2923.48 cm-1), methyl C-H stretch (2856.99 cm-1),
terminal alkyne group, CLIC, (2087.60 cm-1), secondary amine bend (164.16 cm-1), aromatic ring, C=C~-C

(1467.02 cm-1), methyl, C-H (1375.20 cm-1), O-H (1245.38 cm-1), secondary amine, CN stretch (1159.89
cm-1), primary amine CN stretch at 1071.24 cm-1 and 1033.25 cm-1 with vinyl C-H out-of-plane bend
(988.92 cm-1) remained in frequency range with different frequency band compared to the two controls.
This increase or decrease in the frequency of stretch indicate an increase or decrease in the molecular
contents such as protein value, phenol value or amino groups etc. Kaylegian et al. (2009) and Khan et al.
(2018) reported similar molecular behaviour for pasteurized milk on fatty acid chain length and trans fatty
acid.

Li-Chan (2007) reported the spectrum behaviour in pasteurized milk using Raman Spectroscopy
which makes use of high photon energy light similar to Fourier transform spectroscopy, observed changes
in the frequency bands of heated milk for 80 degree Celsius for 60 minutes, for phenol, C-H groups and
polypeptide chain whose bands moved from 935 cm-1 to 944 cm-1 at pH 7.0 which is similar to this study.
This is also similar to Larsson (1996) who reported similar changes in milk fat. Major changes were also
observed in bovine serum albumin and oil, for C-H bending of as well as C=C, and COOR stretching modes
of the oil (Meng et al., 2006). The oil and water interface in milk reduces when heat is applied, thereby
increasing cohesive interfacial film around oil droplets. For this reason, milk proteins are useful as emulsifiers
in foods (Holt and Rogniski, 2001). In addition, stretching or compression of these bonds makes it easy to
adjust milk molecular profile.

However, similar trends can be seen in all the other samples in this study, as they all remain in
their frequency range with differences in their frequency bands. Wen et al. (2012) stated that any treatment or
technique that disturbs the balance among milk components will impact directly, the rheological properties of
milk product such as yoghurt, like the increase in protein content leads to an increase in thixotropy of the
yoghurt and the increase or decrease of milk fat will increase or decrease the viscoelastic properties of yoghurt.
Furthermore, this study shows that, a new substance or molecular bond has not been created, rather

adjustments in the frequencies values either to stretch or compress the carbon to hydrogen bond (C-H),

nitrogen to hydrogen bond :N— H and oxygen to hydrogen bond (O-H) etc., due to the study
treatment. This shows that each experimental treatment has an individual effect on the milk samples as
could be observed in Table 1 and 2, with few exceptions. This can be thought of as the rearrangement of

bonds rather the creation of new bonds.
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Figure 3: Fourier transform infrared spectroscopy chart of the raw milk sample
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Figure 4: Fourier transform infrared spectroscopy chart of the milk pasteurized without stirring



B 1 a0l 2 nsngnau - funau 2563 MITNTUNINFENVAY FBLDA: InerAmEnsuazinalulad
Volume 1 No.2 July - December 2020 Journal of Roi Et Rajabhat University: Science and Technology

:’W—\'
o], / N

1 ! hN

% Transmittance

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1

Figure 5: Fourier transform infrared spectroscopy chart of the interactions between single anchor stirrer at
30 rpm
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Figure 6: Fourier transform infrared spectroscopy chart of the interactions between single anchor stirrer at
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Table 1: Summary of the analysis of variance of the N-H, O-H and CN stretch bond frequencies

Source Dependent Variable df F Sig.
M-A N-H 2 1.548E4 0.000*
O-H 2 7.400 0.005%
CN Stretch 2 3.426 0.055
N-B N-H 1 8.384E4 0.000*
O-H 1 18.148 0.000*
CN Stretch 1 20.773 0.000*
S-C N-H 2 1.331E5 0.000*
O-H 2 12.680 0.000*
CN Stretch 2 9.071 0.002*
A*B N-H 2 3.425E4 0.000*
O-H 2 3.187 0.065
CN Stretch 2 17.307 0.000*
A*C N-H 4 5.637E4 0.000*
O-H 4 22.014 0.000*
CN Stretch a4 17.329 0.000*
B*C N-H 2 1.004E5 0.000*
O-H 2 21.886 0.000*
CN Stretch 2 13.089 0.000*
A*B*C N-H a4 3.643E4 0.000*
O-H 4 14.769 0.000*
CN Stretch a4 15.939 0.000*
Error N-H 18
O-H 18
CN Stretch 18
Total N-H 36
O-H 36
CN Stretch 36

Keys: Stirrer shapes (A), Stirrer orientation (B), Speed (C)
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Table 2: New Duncan multiple range test for some molecular bond frequencies

Factors N-H O-H CN stretch

Anchor stirrer 3.4564a 1.2403a 1.1620ab

Helical stirrer 3.4554b 1.2389a 1.1630a
Stirrer shapes (A) Vane impeller 3.4485¢ 1.2425b 1.1607b

Single stirrer 3.4476a 12390a  1.1636a
Stirrer orientation(B) Double stirrers 3.4592b 1.2422b 1.1603b

30 rpm 3.4420a 1.2382a 1.1610a

36 rpm 3.4511b 1.2406b 1.1607a
Speed (0) 42 rpm 3.4670c 1.2429c 1.1641b

Conclusion
In conclusion, it could be inferred from study that heat treatment in combination with medium
to slight agitation and whatever the shape or orientation of the stirrer in a batch pasteurizer may be, will

likely not damage the molecular arrangement or cause an untold reaction in batch pasteurized milk sample.
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Abstract

The study aims to compare the effects of exercise by running on a flat surface with runners on
the sand floor of male athletics athletes at Roi Et Rajabhat University. 6 samples from purposive sampling.
Practice the program by running on a flat surface and running on the sand for 8 weeks, 3 days a week, 1
hour per day. Conduct physical fitness tests before and after training. Analyze the mean, standard
deviation and compare the mean with the Paired Simple t - test set a statistical significance at 0.05.
The results of the average of training groups running on a flat surface before and after 8 weeks of training
found that before training body fat was 9.33 and after training was 8.00, before training vital capacity was
4300.00 and after training was 4400.00, before training leg strength was 195.66 and after training was
207.33. When comparing physical fitness before and after running on flat ground, it was found that the

body fat percentages, vital capacity, leg strength, and running speed of 50 meters before and after the
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Training were not statistically significantly at the level of 0.05. The results of the average training group
running on the sand before and after 8 weeks of training found that before training body fat was 13.66 and
after training was 11.33, before training vital capacity was 4900.00 and after training was 5266.66, before
training leg strength was 211.33 and after training was 216.66. When comparing physical fitness before and
after running the sand, it was found that the body fat percentages was statistically significantly at the level
of 0.05 but the vital capacity, leg strength, and running speed of 50 meters before and after the training

were not statistically significantly at the level of 0.05.

Keywords: Running on a Flat Surface, Running on the Sand, Physical Fitness
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nsin 8 dUanii anunsnesureNansAnwlanal

M990 1 ALy wazddenuunnggIu Yeanguiege newlnuazndinisiln 8 dUav Suunmuesidud
lofulus1anie (Body fat) AuqUen usawBenu 33 50 wns 2a9lusunsun1sindsuuiugiu (N = 3)

AauEln MagHn
378M3 _ _
X S.D. X S.D.
(body fat) 9.33 1.52 8.00 1.00
AURUen 4300.00 173.20 4400.00 346.41
LSUEEAN 195.66 70.51 207.33 58.79
749 50 LWAS 5.94 342 5.62 349

51971 1 wansran1snedeuesifuslutiulusisnie (Body fat) wuin wWesifuslasiulusiane
rouiln fieadewintu 9.33 uazudsnsiin 8 dawi fidndsiiiy 9.66 MInAgouAUTUIANUT1 ATIYUEA
Aoufln SAnaduwiiu 4300.00 wazndinsin 8 &Uanii SiAadswintu 4400.00 MsvadoULSITRYINU
wsamBeavineulln aedswiiu 195.66 wazudinisiln 8 dUansi Siaedswiiu 207.33 waznismadeuls
50 lWASWUI B9 50 wnsnewiln fAeaewiniu 5.94 wazudinsin 8 s Sanadewihiu 5.62

a519fl 2 AedsuardulsnuuLINIEIU YaINguiIeEIe neulnuasndinsiln 8 dUnav Suunmuesidud
lafulusnanie (body fat) AugUen wsawmdenw 39 50 WS vadlUsunsunsindsuumsne (N = 3)

Aauln NAIEN
518015 B N
X S.D. X S.D.
(body fat) 13.66 2.51 11.33 3.05
mmq‘dam 4900.00 655.74 5266.66 305.50
A RRI 211.33 76.51 216.66 74.19
79 50 We1S 6.04 270 5.96 164

NS 2 wansranisraaeulefidudlutiulusiane (body fat) wuin wWesidudlutulusiene
(body fat) Aewiln TAadewiiiu 13.66 wazndsnsiln 8 dUni TAnedewiiiu 11.33 msvaaeunagUennuin
anugUaniewiln Sredeinty 4900.00 uazudsnisiln 8 danwi fldedeiniu 5266.66 MsnaapUUsINBYN
MU wssuBeavineuiin fdadeindu 211.33 wagndanisin 8 dUav fAadeindu 216.66 wax
MInAgaUI 50 WAsUdn 3 50 wWasdeuiln fAuadewintu 6.04 wazndanisin 8 Uai SAwadewitu 5.96
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A19719% 3 NSLUSUIBUSEAUALTTONINNINNNY NBULATNEINITHN VBILUTLATUNISHAITUUNUSIU

A5USHUWIEURNSIONINI9NNY

F18NTANTIONINNINANEY N — T Sig.
X) S.D.
Body Fat fowufn 9.33 1.52
. 3 4.00 057
Body Fat #a46n 8.00 1.00
AMUIUaANBURN 4300.00 173.20
: . 3 -1.00 423
ANUYUOANAIHN 4400.00 346.41
LS ByavINoUEn 195.66 70.51
- o = 3 -.461 .690
LSURBYAVINGIHN 207.33 58.59
29 50 Wnsnaurn 5.94 342
- L 3 1.63 243
29 50 wnsnaarn 5.62 .349
*P<.05

9INPT 3 HansAnYINUT
maSeuiisuesidudluiulusienie (Body fat) veanguneasineuwasndanisinliuwansiaiu
agnaditfudfyneadn fisvsu 0.05
- mMsiUSeuiisunnuUenvaIngunAaes neukasnaIn1sin wudildwandeiuegnelitd Ay
yNaadA Aiszdiu 0.05
Wi uLeulswmdenv1veenguneaes noukasndan1sin nuitlduand1eiuegafidedfny
ns3suidiou 31 50 lwas vesngunaaes neulazudanisiln nuiiliunnsrstueesdioddy
n19ediA 32y 0.05

A197197 4 NSUSHUMIEUSEAUANTININNIEGNE NDULASUAINISHN VBaUTENSUNNSHNIULNUNTIE

ASUSyUMEUENSTRNIN19NE

F18NITAUTIONINNINANEY N — T Sig.
X S.D.
Body Fat nawuin 13.66 2.51
o 3 7.00 .020*
Body Fat #asin 11.33 3.05
AMUIUBANBUNA 4900.00 655.74
' . 3 -1.67 235
ANUYUOANAINN 5266.66 305.50
LS MgeRYINDUEN 211.33 76.51
- o 3 -774 .520
LS UABYAVINAIHA 216.66 74.19
34 50 WwesAeuEn 6.04 270
- L 3 675 569
29 50 wnsvaarn 5.94 164
*P<.05

1NM15199 4 Wan1sAnwINUI
- mswWSsuifisuesidudludulusnenie (Body fat) veanquneasineutazndinsinnuii
uanAAUeEted AYn19aia Nszau 0.05

- madSeuiisuanuglenvesndunaasinounazraanisinnuinbiuandaiuegedidedfy
NaiA NsEdiv 0.05
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o

- maSpuflsulsavBenurengunaaed neukarraNsEnnuIliuans e 1l Ted 1Aty
N9e0A NTzAU 0.05
- MaSeuiiey 39 0 WRs vaengunaae deularndansEnnuIliunnsiuegalidudfgy

a o

7179887 N5aU 0.05

a3UNaN13IY

MMaNINIUIBUisUNaTessERUANTIANIMNINTY foukazudansiin vaslusunsunsfinisuuiiu
7 efiarsananivedidudludulusune (Body fat) Avmguen wainduniion waranmdalunsis 50 wns
gaslUsunsunsiindauuitusiu wudiliuansediu agafitudAyneadn fisedu 0.05

dunanisnaUSeuiisunaresssfuansnninmienis nouwazudanisiin vaslusunsunsfinisuuiiu
1 efiarsananiesidudludulusne (Body fat) Anuguen waandnion waramsalunsis 50 wng
yaslusunsumsiindsuuiiunsie wui ludssdudeiifuluiulussnie (Body fat) fumnsnefusgnafiteddry
y3afn fisedu 0.05 wartswiuUisuifisunaresauguon wasndnanion aruialunisis 50 wns veq
Tsunsunsiindsuuitunsie wuiliuansatuegeiedfynadafisydu 0.05 Jsaenndesiuasnadasiiv
Zuti and Corbin (1977) léi@nwiaussanwmanevestin@nuiitr@nuilvsllusminerdounudaaian (Kansas
State University) iitednvindunasiunfidmivindnuilmivesuminends Tnalunisinudoysdd nguiedng
Huiin@nuniifiengsening 17.6-19.5 ¥ andin@inwne 1,717 uag thnwmda 1,533 au n1svadeuusznausig
F1ENITH 9) il

1. Msnagouwsaduilo ANuLdwswemds uaza ULl sIves)

2. maveABUAABAEUTaINA LTINS wandnuilesundivevieuuy

3. manageuUiinanislieendiaugsga Inelidnsenuinmudueiowiolumsvaasy

a. mamenfesazvedluiulagliiinmamaseunuuaiulrladuansfinuusngidiananmsneaeudail
nAnwredussduiiedns 47.918lansu usedufiorn 44.40 Alansy Aruudussvemds uasndanidodumds
Yowmouu 45.1 wuRwns Usunaunisldeandiaugean 2.80 nsreduti fesazvastludu 12.350nAnwnged
usafiuiiodhe 24.90 Alansu ussduilonn 27.45 Alansu Anuudausmoandunilonds 8a.60 Alansu Anuudauss
0991 90.01 Alandy e udevguresndunidonds uasndundesuvdsesiouuy 45.85 lwufuns Uiummsld
PoNTAUEER 2.30 Anssiaiunil Sevarvesluiu 23.92

LONEN591994

S0y NIPUISHU. (2548). mstlneraudausinduie. NIWVINLUAS: : MAITTINGIFNARTNIIAN ALEANYIAIERS.
UMINYIGUNWATANEASUMNING NG BLNWATAVARS.
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Product development of cookies supplemented with extracted pomelo peel pectin
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MmAeasatliefnynavenisitnaiuandendulolundndueiani 3 seau launsesas 0, 5 uag
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a

10 vasdminudsanfsonmuandininignmuaziail wuitAuFuTeIRN AT UL BIANNARELNTY (p<0.05)
drusegavininfmell, nsuinsEane, warAdikulluuianas watiuknafiuaindendulaluuSunaunniy
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ngalunswivadivlunnd lnenuidasuuuanuveuliunnssduaninlia@umadiu (fregreniuaw) (p>0.05)
AdARY: NsHAILINERSA, ANA, ARuIINUFendule

Abstract

This research aimed to study the effects of pomelo peel pectin addition at 3 levels, i.e., 0, 5 and
10% of wheat flour weight on physical and chemical properties. It was found that the moisture content of
the cookies increased with the higher level of pectin addition (p<0.05). The percentage of weight loss,
spread ratio, and color values tended to decrease with increased pomelo peel pectin (p<0.05). The results
of the sensory test were found that cookies with 5% pomelo peel pectin added were the most suitable

for adding into the cookies with the similar liking scores with the control cookies (p> 0.05).
Keyword: product development, cookies, pectin from pomelo peel
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waglaa (cellulose) udmusznovvesutusadity Sniulvoims (dietary fiber) Ussiavlaiazaneth
Tnssadrsusenavietnmanglaadeduduaesnninnnt 2,000 mheleemsussaniwuanluduvenddond
ynvesiivnsznaduiiionindauln (albedo) Fednduunasloermsifinanng wangdmiutunlflundnsiosi
I3 aaLuim:umLUuaquiuﬂaquﬁummsaaau 80 fatiumsthanuszgndldlugnanmnssuemnssndudes
nsrvIuMTuimIoeainluns Werunszuaunsiuiudmuin arsusznevdannludaulaiiuiunm
unniwmalifuindu 1wy urunuardulunuufu arsuszneumadinimuesdaiula dun vatliuesd deaean
auides naLdulsevasnidonriilafiu uayinniud %ﬂLﬁuawsﬁwuauuaSai“ (us15U Yaunwy, 2559)

mmwiumiaﬂﬂL‘WﬂmmmLﬂaaﬂauiauulmumaaﬂﬂmamammmuaﬂumiaﬂm‘wmwmsaﬂmLW
ﬂmuuuammwmmuaﬁluﬂﬁaﬂm 80 asrngaduaiduan 90 u’m%lmwmuaaﬂmmrmam wagnIATmIzay
Tunsadauinfigniensalalasaasinmzauinluanaveaninlelnsnasinivunidnuazanunsausulvidiiies
Avngavlunisadanafuussanm 3-0 Sumnzauduiiegldiduivhazarslunsatamaiu @Guiung uay
dag), 2555)

fnuideiivaaoniunaiunnivdendulemluldlundadasiing q delud safedffuamemis
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ogmafuinuiuannsadulilduiuiu Gufy wamesite uazause, 2557)

MmATelaAnymavesmsuUdendulediuvnadunyee Ineldiudendule 2 Usuanlauniudendule
AunaviUdendilofiduuiu 5 unileeRuudenduloluusunndesay 2.5, 5, 7.5 wag 10 wazlUAnseinunIn
yaainuimysoduiiuinaduleifiniuiesar 0.20 81 1.88 muuTuanddenduiiinadly wagdunienin
wuihnsiiudendulevinlvinyeeiidfiteaadnties mameseumeUszamdudanuivysefiiuudendulefu
Yovay 2.5 waznyseilduudonduleduliiiiusosay 7.5 fimseeuiulndifssiuganiuny (Fuifly uamosiits,
2553)

nuATelumsAnnmaidlsomnsnndaniavesdulelugniiusaanut wWiendulolifinatenuuds
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UinallutusesandlulawnsalunniussSeisslondlumsfiuiinalsomnslundndet (Ws13U Jaunw, 2559)
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gl (890 Heto lab equipment u DT1 Uszimeuanin) 7 90 sarmiwaieaidunan 90 unit nsesiudham
19 1 4u mﬂuumafﬁavmamimmmmsmmmaumaLamuaavumusaaau 95 UFana 1 wih (vA) afislgamaiivios
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Figure 3: Grapefruit peel in 0.05M Figure 4: Pectin precipitate in 95% ethanol

hydrochloric acid. solution.

Figure 5: The pectin sludge is filtered with Figure 6: Pectin from dehydrated grapefruit peel
two layers of white cloth.

2. WpszautAvosnaiu
2.1 SovavvoiNandn
Fununiesazvestandnveunaiuiliangns Ghu uazamg, 2552)
ﬁﬂwﬁﬂmmﬂﬁu(ﬂ%’u)

Handn (Seeas) = T o .o o o o . < x 100
vniinnaFendulesudy (n3u)




7 1 atuft 2 nsngnau - $uaen 2563 MTENSUMAINEIGESAY FeEIdN: Inenmansuazinalulad
3 Volume 1 No.2 July - December 2020 Journal of Roi Et Rajabhat University: Science and Technology

2.2 Ad
dnafuilauiinsgirdaisinsesindnd (%o Hunter Lab ju Color Flex EZ Usuine

v
a

an3genini) Ingldmmsimeifelull L formnuaidldmmnuaiawinidedilng 100 uasfienudiaiiow
1nd 0 A1 a* Aerranuludiden Weldnduauuay fdmnududusadodanuuinuager b* AeArauidua
widoadefidnduuinuay aaududihiudeiniuay
3. MawmLgRIHAnSuTianTEs AR UNIUAen Ao

TngldimaRuanudendule 3 sesu laun Yesay 0, 5, way 10 vosmiinuleand dauanslunsiad 1
Imaﬁ%%msﬁmﬂﬁﬁﬂﬁ (ou55m auuLA uavay, 2551) Jountlsandeiunusyasd (FeTesco Lotus wamlae
Tesco Lotus), ﬁwmamwm’sﬁqw‘é (Bvodinsna WARlABUIEM TIINYATNTERAMNTIN $17R) uazARLARA9IN
Lﬂﬁaﬂé’ﬂa Tneldnzunseseuntls mndudsdunausiig mmamﬂummqﬁ 1 uaztiann13u BveBest Food nanlne
U3 drge 9130) anfidudaeieiesuauoims (B KitchenAid JuK5SS Ussweaansgenin) Trdudodetu
LLmmemmamwamwsawﬁmaﬂmmﬂu ntldinde Evioussiing nanlaouin aviaufiya 1) éndes
Hudunansing q Whdriud udldldlradly fmdudedesu TdudanduasdunanfindoR s
10 w1 ndudagUimnuiidesms lnglfiedoanannililasusaduanau vdldlddeu @e SAMAC Ussmadn)
flgamafi 180 ssmiwaiFeadunm 10-15 wit Weasunanheenangdeunazasislimfuuarussaldnurusm

Figure 7: Cookies with 0%, 5% and 10% pectin, respectively.

dl ! ‘;j
N1919N 1 FIUNANVDIANA

Quantity (g)
Ingredient Formula 1 Formula 2 Formula 3
(Control)

Allpurpose flour 150 150 150
Pectin extracted from 0 7.5 15
grapefruit peel

White sugar 75 75 75
Salt 0.37 0.37 0.37
Egg 1 o9 1 129 1 @9
Margarine 75 75 75
Baking powder 3.75 3.75 3.75

31 : 8USTHY aUWLAT LavAMe (2551)
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4. MleTeiauaRvenntiasuwaiuatinaniudondule
4.1 thwiniimgldannnseu
ﬁw@nﬁﬁLa'%mLWﬂﬁuaﬁ’mmﬂLUﬁaﬂé’uIa%faaaz 0, 5 wazy 10 Indarmnianeus LT N IoU
hwinanireusy (nfu) —thwilnenindseu (nfu)

wmtiniimely (Sesas) . 2, - x 100
vmiinanineusy (n$u)

4.2 MSUNNTEANY
Li"jaLm%'amﬂﬁyt,a%uLWﬂauaﬁ’m}’mLUﬁaﬂﬁuIa LLéJTJ‘Ij’lﬂﬂﬁjJ’] TAUNTIA (width)  AUvUN
(thickness) udaFiuamndanisusinszane (spread ratio) vostuAni Tnstaauniosanifinadesdaiu 10
3 LLaummmmwmﬂnﬂ VITJ’NGUEJ‘LMUH‘L! 10 Fu AuuAdnsINIsuRnszae WhAuSamduauneteny
yumesaniuaziuImALaAsuazd LS BAULLATEIL (AACC, 2000)
4.3 MyinAd
thanfivs 3 granTdinesiand wudeatude 2.2
4.4 USunennaiy
Fagnine 3 gnaunuiuia 5 nduanduianiauiinaududieiaiesinanudiu (Moisture
Analyzer) (8%f8 Sartorius $u MA 30 Uszinedang)
4.5 veaeuamNWssTamduiavenni
nsnaaeuanuveuvewuilaa ngldnismageunisszamdudalusinuves dnuaedsing,
nausa, ilodudauazaureulngsaudieis 9-Points Hedonic Scale Tnpfazuuunumeu 1 - 9 Avuuy 70 1
(hiwouwniiga) i 9 (weusniian) Tnefimaaeuianameuasndslunminedoudldsuiu 30 au forgda
21-63 U 1JunAve 16 AU AN 14 AU
5. NFIATILVRANGEDH
AinseidoyanmalnemaiedsuasnnaeunNLITUTILLUY ANOVA fistdumnuidesiudosas 95
WisuifleuruuandsesAiadelngSues Duncan’s Muliple Range Test (3¥anf winasey, 2562)

NALAZITUNANTTIVY
1. avauURveINARY
1.1 SouazvnINandn
Yuddondulowrsdndidudvn Gawln) s1uau 250 ndu thlulelasladmensalalnsaassnle
wpRududuinus 13.1488 nfu Andudesasvesnanan 5.25+0.48
WasuivnAdevessume sanys uazane (2559) axldimwaRudau 33257 niuseiudendy
To 10 nfulneAndutosasnanan 33.25 Ml iesazvemananvaunaiuatnanddendulefildannsiseives
ni ordumsginluivessunsd Weanes wazamg (2559) lainnhduiduudendulefiiiunisade
Tneld¥nsalalnsaansniunaing dn 1 seudwildusinameaneduilédusinaiunnnidildannsided
1.2 ANd
wadufiataldandondulenundeand L* (muaing) wiiu 64.67+0.07 duen a* fandilng
Aundlpefianiiu 7.93+0.02 wazan b* Andilnddimdeddnefiavindu31.41+0.03 fim1seil 2 Taedalndifss
funiddevessiyined Woanys wasame (2556) Advsanaiuandendulefiatnsionsalslnsaasiniiend L*
9g7l 71.64+1.97 du a* ogj#l 8.38+0.36 UAL b* agil 20.26+0.69
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ﬂl 1 a a £ A v
A15°99 2 AdveLnARuainIINUdendule

Pectin color value from pomelo peel

L* 64.67+0.07
a¥ 7.93+0.02
b* 31.41+0.03

CIE color value : L * = brightness value (100 = bright 0 = black) a * = (+) is red () is green b * = (+) is
yellow (-) is diamond.

2. Anrwinnausivesani
2.1 twiiniimeluainniseu

ma‘uaqms‘[,%’mﬂauamLﬂﬁaﬂﬁuiaLa'%ﬂu@ﬂﬁy‘luﬁzﬁuﬁl,l,mﬂﬁmﬁu 3 S¥AUAB Spway 0, 5 way 10
yonmnutlenddedmiinteueuuasvdseuuandlumsad 3 Mnmsmasemuianifiasumaiuaniudendale
Yovar 0 fovavihminiimeluiudaiinnnianididdumafiuanidendulesesar 5 uay 10 ognsditfoddny
yaRRfisesunudetufesar 95 dauanifiasumaiuainiudendulefesar 5 uaz 10 duilenfesazimin
fmeluldunnanetuegadfideddynsadaisyduanudetusesay 95 feamnwaiuataainiudendule
ilewaufudiunansiie q liAnaumilngy Imaﬁﬂﬁﬁwﬁaﬁudaumaufuizmaaaﬂlé’mﬂ?jaLﬂuﬁqﬁﬁaqmi
TugmamnssurusumszdisanAliingluboswesaningdiu

M13199 3 AnsgaydsihvdnilesainniseuvesnniidumeRuananiliendulesesas 0, 5 uay 10

Sample %Weight loss
Pectin 0% 43.08"+2.20
Pectin 5% 13.99°+8.44
Pectin 10% 13.07"+5.02

Data were reported as mean + standard deviation of duplicate experiments.

* means with different letter within the same colurnn were significantly different (p<0.05).

2.2 MIUHNIEAY

wavasnsliinafunnivdendulawiuluanilussiuiiunninefu 3 szdufte evaz 0, 5 waw 10
vashninuilwonisuinszatsvesanidemasd 4 wuindofiuuiianeduanniudendulesntuasyily
miLLw'ﬂﬁzmamaaﬂﬂ?‘ﬁyﬁy’ua@aqasmasmﬁﬂ’aﬁwﬁamwaﬁaﬁiw‘ﬁ’ummL%aﬁ'u%aaaa 95 Fufudsiilidosnis
dHounnnanildtuaziisuisiidnauazaslilinevauesanudosnisroguilag

dounmnmaiunniudendulefiivadulugnidedilulsinaiuniulinailviinsgadui
sndurtliiAnenunieludrunasvesanfuntulude Sdmalisnmnsuinszasduanas Ssaenndasiv
NuATevesEaEa Waszanlye uazefios Ustlsia (2558) Weiiuudenndeiitdumeaiuluumaiiuniy
nsuRnsEeTeInnuIranateseliddmsaRRissfuaudeduienas 95 lngdanisnsyaneegluge

2.64-3.69 @1A0E1NAIUANTAINITUNNTEANBWINAY 3.65 Bansnu wWsnlsvanlun wazafiss Uselwadta, 2558)
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M990 4 AnnswinsraeLliesnnseurasAnEumAiuainnildendulesesay 0, 5 uay 10

Pectin 0% Pectin 5% Pectin 10%
Width (mm) 40.56 +1.20 38.38"+0.83 37.44°+1.20
Thickness 5.96"+0.80 7.80°+1.38 8.94°+0.66

(mm)
Spread ratio 6.92°+0.89 5.08"+1.10 4.20°+0.38

Data were reported as mean =+ standard deviation of duplicate experiments.

** means with different letter within the same column were significantly different (p<0.05).

2.3 And
msldimefuandonduleluanilutiinadimeiuldud 0, 5 uaz10 veniutn wuianifiads
waRuSesaz 0 wag 5 fif L* (Auadng) Lifanuwanaatuegaituddymeadnfiss suanudeiuiosay 95
wiilowfuUiinauwaiufesas 10 asfidnauainsiianas daud1 a* veanniia 3 gnarndilndduadnedios
UhinueRufifissnniwilieduanasedsildeddmeadifissduaudeduosas 95 wagen b* AnAfilasy
wedunidenduledosas 5 uay 10 fafisnianidldldiadumaaiu uandluansed 5 Sanniiasumaiu
nnwdendulefiiffunuardmiesnasiaiidonnnninafunnivdendulefidun

M990 5 AndvesnniiasumafuainnFendulesesas 0, 5 uay 10

Color value Pectin 0 % Pectin 5 % Pectin 10 %
L* 79.94°+0.30 79.94°+0.55 77.56°+0.02
a* 5.44°+0.01 4.56°+0.06 4.23°+0.05

b* 37.15°+0.04 32.85°+0.17 32.53°40.25

Data were reported as mean + standard deviation of duplicate experiments.

" means with different letter within the same row were significantly different (p<0.05).

2.4 AU
nsldmaiuanidenduleluaniludsuiadsiaiuliun 0, 5 uar10 vesuwminulad wui

'
= o

desuneduanidendulelutsinafinntuvesiivuluauduiuiiuunntuedsldiifeddymeadfnsy s
mudesiufesay 95 wandlunsai 6

il dounanmaiuiniudendulefuimalysiuegiifosas 1.53 dufuvTuainaiu
nnFenduladnlulugnilees q Vilfaudhidamhfivesusiulusdnsusidunndu sidudunisazans nsdini
%"mﬂuuﬁﬁ%mﬁLﬁm“ﬁmﬁ’uﬁwﬁmaﬁﬂﬁﬁmi@m%mﬁﬂugmmwﬁummﬁu%amﬂéﬁu EanFau wWanuszanlyn wazmnse,

¥ 4

2558) wawineafuguaniivesnafuduasfisidmiuinldviinaunn vildananladanudunnniu

A19199 6 USInauAnuuvssnnfEsunaiuainnUdendulefosas 0, 5 uag 10

Sample Pectin 0 % Pectin 5 % Pectin 10 %
% Moisture” 6.50+084 7.31+0.28 7.46+0.49

"™ means not significantly different (p>0.05).
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2.5 MINAFBUANUYBUNUSTAMNANEE
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fodAgmadiafisziuanudesiuiosay 95 Insfazuuuoglutag 6-7 Aetisvesnrmveuidntesisiunans uay
AnffiEBImARLSosay 10 dnsuuulianihanifiaiumaiuiosas 0 uas 5 luandnvmzmeiusand, [oduda

o

uazaureulag e aiduddymsadafiszduauidesiusesas 95 Inefazuuuglutng 5-6 AzuuuAetIves
AITBULUUREY Awveuidntiesinised 7

mummmmLLuumqmuaﬂwmwﬂmﬂgluL.mnm'mﬂum 7 firndfiiaseaiesdianuuandniu
o1aflesundiunauvesaniusargnsiidunauiiliunndstuinninilifnaaouuesduesaniliunnsatuus
Tugrumsliiaiesiielunisindndudainanuuaniadosneiosindndduiiauasdoalumstadidunn
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A9 7 wanIaaeunsUsEamduiavesvesnniEsuneRuainanUdendulesesas 0, 5 way 10

Parameter Pectin 0 % Pectin 5 % Pectin 10 %
Colour™ 6.83+1.28 6.83+1.26 6.23+1.30
Smell™ 6.90+1.42 6.76+1.35 6.66+1.32
Flavors 7.23°+1.29 6.86"+1.45 6.40"+1.52
Texture 6.56 +1.50 6.53"+1.61 5.63°+1.65
Overall 6.93'+1.14 7.23°+1.22 6.06"+1.50
preference

-9 liking points, from 1 (most disliked) to 9 (most liked). The scores expressed are mean scores + SD (n = 30).
* means with different letter within the same row were significantly different (p<0.05).
"™ means not significantly different (p>0.05).
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nansAnymUIeyanL3iEeadomiu nsry mavizeinm wuindwihiidanilvg) (innifesas 80)
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vrUfoRn1awy Fesmunuenatusiuiu 113 wedes fleny 1 9 Fuld suevianuiued 1.0 uay 1.2 Sovay 23.9
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avepshemuasiaiiade 34.01 luaseu

o

ANENARY: LATBINUAANGY, Bennzilsn, LUAFUNINg 4

Abstract

The objective of this study was to assess the characteristics of a mosquito-borne fogger of the
network agencies in the health region 4th and for study the use of basic knowledge in spraying,
the maintenance of equipment, on the fogging chemicals and maintain the fogger used based on the criteria
(flow rate, pipe end temperature, and the aerosol standard size).

Study designed was assess a mosquito-borne fogger, user, and the maintenance of equipment
by interviews at in the health region 4th, including 12 districts. There were 113 foggers and 183 users. The
mosquito fogger was tested the performance and ability of sprays between November - December 2017
and 2018. The results shown that more than 80% of user understand the used of mosquito fogger,
maintenance of equipment, and the spraying. If an equipment had trouble, they can solve and repair by
themself. 113 a mosquito-borne fogger, aged 1 year, spray nozzle size was 1.0 and 1.2 has 23.9 and 26.6
percent, respectively, the average flow rate of 19.20 liters/hour, the average pipe end temperature of

431.84 degrees celsius, and the average aerosol standard size 34.01 micron.

Keywords: a mosquito-borne fogger, mosquito vector, the Health region 4th.
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The office of Disease Prevention and Control , Region 4 Saraburi, email: Lerdprom3004@gmail.com
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Influence of Heat Treatment on the Color Change of Green Tourmaline from Mozambique

% uunuI*n ¢a a 2 o & a a  gal
I9AT IIASHIEY ¥, ?Zﬁ'fdl‘ll ey llﬁuzﬂ‘ﬂiﬂﬁ WA ) Received: 2 W.4. 2563
Worachat Angkahiran’, Virot Imerb™ and Pattarabordee Pimki Revised: 20 5.A. 2563
Accepted: 29 §.A. 2563

UNAnNEa

M3 dLETngUszasriiiofnwdnsnavenssuianeauieudenisiasunl asdvesinsunaudiven

Yo 6

ynUszmnelududn lngldisundudilisasuau 27 dedw wwiadu 9 ngu nguay 3 fegiunssudsmeenuiou
shemaiiawmeniigamgdl 350, 400 uay 450 ssrwaies WWunan 6, 12 uaz18 $alus Tinsresandinisnienn
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Abstract

The objective of this article is to study the influence of heat treatment on the color change of
green tourmaline from Mozambique. The 27 samples of green tourmaline were separated into 9 groups,
3 samples in each group. The green tourmaline was heat treatment process via quenching technique at
350, 400, and 450 °C for 6, 12, and 18 h.The Physical properties were examined via the basic gemological
instruments. The color was analyzed using an image of green tourmaline.

The results showed that, the specific gravity value of green tourmaline presented between 2.99
and 3.10. The range of refractive index for ng and ng,y of green tourmaline was 1.620-1.630 and 1.640-1.644.
The color and transparency comparison of green tourmaline samples between before and after heat
treatment, it was found that the color was unchanged but the transparency was increased in most green
tourmaline samples after heat treatment.

The group of samples No. 3, 8, and 9 were interesting due to an increase of yellow color and

a slight increase in transparency.

Keyword: tourmaline, Mozambique, Heated Gems
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e 6 9alus ngudt 5 shlusniigamadl 400 ssmwaidea 1Wunan 12 $2lus ngudt 6 thlumnigumngd
400 oarwaidea WWunan 18 42l nguil 7 tiluisniligamgil 450 esmwaidea Wunan 6 92l nguit 8 thiluin
figaumgil 450 ssriwaidea Wuna 12 $2lus nguit 9hlinilgaumall 450 ssmwadoa iunan 18 Hlus
3. mMatfiuniusudeys
Auteyainiinlueiniauaziminluivesinegisifinduiidedeniodaudassinig
diethdeyadananludummeimudisinzvesinegwhiinaudife iutoyamfuinnmuesinedeing
ndudiduafeedessunsnlasiines wasiiudeyaduesiesnanfundudidenousnuasndasndondosinsdm
fla3u Samsung A50 Tulnunaennuninieglauasns 5,000 K
4. MTIRTRteya
mmmmmaf&ﬂwaséhEJmsﬁwmm%’a;&aﬁmﬁﬂiummﬂLLazﬁmﬁﬂiufwmaﬁ’sasiwﬁ’a%mﬁuﬁl,%m
fvldnniadestamarnnuiisdime mardedinvesiiegiwisindudidernniaiosursninines
Wisuifisunswisuulasduazanulavesnegsiindudideaneusnuaznd uunannmeneiicuinlg

NaLALIITAINANITIVY
1. NANTISATIFAIANNANINNIZVBINISUAUF TN UsTInAluTUTN

A151991 1 ANALANIWINNLVBWISU LA NUsEnAlUTUTN

Sample codes Weight in air Weight in air S.G.
T350/6 01 1.938 1.305 3.06
T350/6 02 0.999 0.673 3.06
T350/6 03 1.715 1.148 3.02
T350/12 01 2.127 1.430 3.05
T350/12_02 1.456 0.983 3.07
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157190 1 (5i)

Sample codes Weight in air Weight in air S.G.
T350/12_03 1.192 0.804 3.07
T350/18 01 1.311 0.880 3.04
T350/18 02 1.485 0.999 3.00
T350/18 03 2.120 1.430 3.07

T400/6_01 1.828 1.225 3.03
T400/6_02 1.216 0.810 2.99
T400/6 03 0.922 0.622 3.07
T400/12 01 1.504 1.013 3.06
T400/12 02 0.999 0.672 3.05
T400/12 03 1.101 0.740 3.04
T400/18 01 1.758 1.182 3.05
T400/18 02 1.301 0.868 3.00
T400/18 03 1.510 1.007 3.00
T450/6 01 1.366 0.911 3.00
T450/6_02 1.308 0.884 3.08
T450/6 03 2.019 1.356 3.04
T450/12 01 1.897 1.284 3.09
T450/12_02 1.322 0.880 2.99
T450/12_03 0.751 0.502 3.01
T450/18 01 1.942 1.295 3.00
T450/18 02 2.228 1.494 3.03
T450/18 03 0.954 0.642 3.05

91157 1 nuranudadnzvesiindudioandsemalududnegludis 2.99 f 3.09
afielndiAssiudeyaluniisdodyudineves nquaiz Lwns Adanudissunzvesingindusglurig 3.01
9312  wazideinednusSesineusvesiisindudidornndsemaniadants luusudnuasunusuie
Tl Weading (2558) wuii darmnudndinizvewiniundudilenainusemeniniianiseglugae 2.99 f
3.11 1nUsemalududneglutig 2.99 fv 3.12 wavanUsemawnuyuiloagluriig 2.97 §1 3.15
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2. Han1snsgauAnsiinvawiasunduiitenandsamalugudn

A15199 2 AeilinessSUIauEdgnUsemalugudn

Sample codes Nng Nw birefringence
1350/6_01 1.625 1.642 0.017
T350/6_02 1.622 1.641 0.019
T350/6_03 1.622 1.642 0.020

T350/12_01 1.620 1.640 0.020
T350/12_02 1.620 1.640 0.020
T350/12_03 1.624 1.642 0.018
T350/18_01 1.624 1.644 0.020
T350/18_02 1.621 1.642 0.021
T350/18_03 1.620 1.640 0.020
T400/6_01 1.622 1.641 0.019
T400/6_02 1.621 1.641 0.020
T400/6_03 1.624 1.642 0.018
T400/12_01 1.630 1.643 0.013
T400/12_02 1.621 1.640 0.019
T400/12_03 1.622 1.641 0.019
T400/18_01 1.622 1.642 0.020
T400/18_02 1.628 1.642 0.014
T400/18_03 1.629 1.644 0.015
T450/6 01 1.620 1.640 0.020
T450/6_02 1.623 1.640 0.017
T450/6_03 1.624 1.643 0.019
T450/12_01 1.629 1.642 0.013
T450/12 02 1.621 1.640 0.019
T450/12_03 1.630 1.640 0.010
T450/18 01 1.622 1.644 0.020
T450/18_02 1.624 1.640 0.016
T450/18 03 1.623 1.640 0.017
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A7 2 wuAdeiinvesiifindudidernnussmaludutnveosnuideid d1 ne aglurag
1.620 f9 1.630 AN ng, agluta 1.640 fia 1.644 FaflalndiAssrudeyainerinusiFosinusvesingunaudifen
NUsEmAniants Wwuweudnuazunugnilevesudal 1Weifing (2558) wuii dedvivininvesinsunaudiden
NYsENANINTANISAT ng 08lUAI 1.620 9 1.625 A1 ngy oelugae 1.640 9 1.645 anUsznelududndn ng
aglutne 1.620 fiv 1.625 A1 nyy ogluyae 1.640 s 1.643 uazanuseinaunueiilea ng agluyae 1.621 fa
1.625 £ ng, aglutie 1.640 fis 1.644

3. nanTsiieudnauuazvasnvasiasunaudidedainusemalugudn

M5afl 3 wanensSoulioudvesngudl 1 nouuasndan
T350/6_01 T350/6_02 T350/6_03
before after before after before after

PINMsiUTEUigUNNengfIeg e U WAL weINguil 1 Feldgamgil 350 asrala Buian
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before after before after before after

@

PnnsSeuiisunwaefieg wiour WAz WwaIngun 2 Faldaamgil 350 ewriwalBed Bulian
Tunsw 12 Falus wudmndegnsliiuaeuudas

]

M3fl 5 wansnsiTouliiouduesnguil 3 nouuasndan
T350/18_01 T350/18_02 T350/18 03

before after before after before after
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M5afl 6 wansnsiSouliiouduesnguil 4 nouuasndan
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before after before after before after
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3Tl 8 wansnsiUTouliiouduesnguil 6 nouuasudan
T400/18_01 T400/18_02 T400/18_03

before after before after before after

PINMSIUTEUTIBUNNENEAIBE 1nB LN LAY A IwBINg NN 6 Feldgaumgil 400 asrnwaTua Buian
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unfAnge

nafinduresnsuilnatduussynnludagiudmatenisfiunanaminfuussgvianntuniuluge
ihiuussgreiidmefesunnsguiuilaaluneurussaiitaatinlae e £ coli \luuuafiZeflldidusyi
Tumsusiamnmhauiishniunsgu meldeediifyausrasdiodnwnmsudowds £ coli luhfuussgun
fisminglutmindonsn lagvhmaiuiegaifuussgsludmindooda S1uiu 43 fegr e aaey
nsuuteude £ coli Tneldssfeamsitie Eosin Methylene Blue Agar (EMB) uaznsaainAinnadunsnsis
wamsnageunUutieude £ coli luthauussgnaiismineludmindesdanuiifuussquandiun 6 o
(13.95 %) Ainunisuuteuvende £ coli wagnuidmanuiunsadsosinegrshinfanuaiidiogsening
5.50 - 8.19

v

AdARY: WIANUTIIIN, N1sUulo, ealyeside lala

Abstract

The increase in bottled drinking water consumption has also resulted in an increase in bottled water
production. Bottled drinking water for sale must meet drinking water standards. Escherichia coli is a bacterial
index used to identify water quality standard of bottled drinking water. The purpose of this research was to
study the E. coli contamination in bottled drinking water sold in Roi Et Province. Forty-three bottled drinking
water were collected from Roi Et Province. The E. coli bacteria were observed using Eosin Methylene Blue
(EMB) Agar medium and pH of drinking water was measured. The result of determination of £. coli contamination
in bottled drinking water sold in Roi Et Province indicated that 6 bottled drinking water samples (13.95 %) were

contaminated with Escherichia coli and pH of bottled drinking water samples was ranging from 5.50-8.19.
Keywords: bottled drinking water, contamination, Escherichia coli

unin

Yifuesiussneuiiddnmevadluadidin dduiameveseusiiiduduussneuinnis 70 Wesdud
Tnewdsnusmsauiily 68 uh Snufiomederudemsvessienie Tnethiidunuslnatueresdudeiy wie
dseth witlniinulgluielu Ae naananmilyuafivluenafidmaliiduinnisuudeuansiiuls Sy
ihussAdmundulifinsvasanasaeiuildluruaumstiansluideueadonelsn @assaunsal aassoes,
2555) MndayassnamiuslnedsiuluuslnemiduussgrinununisuslaatiuiasiUsed,
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ihduussnaludaguenaldthuimanietussunsdunssuiunsnsesfeduduiioganau uas
rudustuiieananunsedaesth nimniuishunssuiumssniderdunisivudeusylulaenssuiunis
nslfuassansililowan mslifalelou vioriunszuiunis Snetasedluda @Undin dudmi uazdsned dusdy,
2559) deqAureldidusivdvesnmunmiiniu fe wuaiiGenguladuesy uaz £ coli Tasarnumsgiutuilae
Tumaurussyiiteain atul 61 (na. 2520) Idssmeliihuilaalumausussaindomsalinude £ coli

E. coli \BuuvaitiZelungulaavosy iludouuafiFounsuau fsusavioulimasildiifloondiauuay
laifioondiau iushimsuuiouvesgansrluth fegnmsrmmiludldlnguesdniuasuyed dulvgidonguil
awlaifudunse snuusaneiugoraldfunaraiafiadng enterotoxins waznaeidudernolsn Tuaeiusfisuuss
awhliAnlsngaanszsn mafindomadulaany nlafinduiiviesdoruavessnaulumsnuanialdBndae
(Makvana tkag Krilov, 2015; Ku et al., 2015)

1umwmumimumswammmwﬁﬁw’maaﬂmﬁmmEJLﬁumn%ﬂumﬁuﬁmawismﬂlmiwﬁa
Tudmindonidade dsdwmaronnusniulunsnsaseugunmvesihiuiunaspuildmualivielivey
donnudaendevesfuilnafivedlduilnahiufiazennunarnnistuteureatouuniiderelse

ngUITasn
wenivaeun1suudewde £ coli Tuihduussguaniismieludminiosdn

/Atiun1939Y
1. A8AsiiuAiedng
yhmsifuiedishiuussgnndwau 43 Bve Bveas 1 iafisminenelutminiosda
2. NIATIVHDUAMENUANINBANUAZLAL
v‘hmiﬂuﬁﬂ%’agaéfﬁasiwﬁﬁmiiﬁ;mm IsuA eazidenuuaan @eus) uagnsraiaainmiy
nsA-AedeLAsesinAAILEuNTA-Aa
3. msnagaunsUwilouds E. coli
miﬂﬂwﬂﬂi&ulﬂwﬂaaumiﬂuLﬁauL‘ua E. coli WJEJE]’M”I’:TLGENL‘UE] Eosin Methylene Blue Agar (EMB)
(HiMedia Laboratories Pvt. Ltd, India) GNL‘LJ‘L!ENWELLU‘U Selective ag differential medium Imﬂﬂﬂimmamm’mu
U339uInUsuna 100 lulasdns WThmsnsraedeuue MLl EMB udnhaumnsdeluund 37 ewwaidea
w24 $2lus avaedeumsUlewde £ coli tne ‘mﬂéﬁ’aasjwﬁﬁmsmmmﬁmiﬂmﬁauL?ga E. coli agwun3tasey
yodlelaiififiddennlave vhnmstuiindnoulalad

HALAZINTAINANITIY

wamsAnyInsUutoudeuuniie £ coli ludduussguandiuau 43 Bveismingludmingonida
wuh fhfuussgunsu 6 Bveitnsiudewrentouuaiide £ coli Inewudnuaslaladifddenslansy
(amUsznaui 1) mamimaaummmL‘ﬁuﬂiﬂ—fﬂ'Nﬁuaaﬂ;']?imiﬁﬁgmmwudﬂﬁmagjiwd'm 5.50-8.19 (5141 1)

awUsznaui 1 dnwelalalidileialanswoade £ coli MaTeyuuIMITaLaTe EMB
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AN5197 1 AT NAAIAIAIUTUNTA-AN9URI9E19AN wazduulalativesdawuaise £ coli Muuidauluinnu

Faagedi AINTA-AY dwalaladide  faednedi ANIA-AS Iuaulalatise
100 lulasans 100 lulasans
1 6.36 - 23 6.74 -
2 7.14 - 24 7.18 -
3 7.10 - 25 6.96 -
4 7.23 q 26 6.92 -
5 6.80 - 27 6.64 80
6 6.91 - 28 7.41 33
7 6.37 - 29 7.46 -
8 6.68 - 30 7.29 30
9 6.47 - 31 5.50 -
10 6.78 - 32 5.65 -
11 6.42 - 33 6.82 -
12 5.64 - 34 7.23 -
13 6.90 - 35 8.19 -
14 6.78 300 36 7.84 -
15 7.25 - 37 7.76 -
16 6.84 - 38 6.46 -
17 6.51 - 39 7.63 -
18 6.83 - 40 8.05 -
19 5.77 - 41 8.19 -
20 6.07 - 42 7.80 -
21 6.72 - 43 7.90 -

22 6.87 8
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nan1sAnuaTdaonadestunisdnuves admdin dudni wazdsned ydfugde (2557) e
ﬂ'1ﬁﬁmﬁm1mgﬂwfw?imiiﬁgmmﬁuﬁmmmﬁquﬁﬁi”mmﬂiué’qwi’mmu WU:J'WT@aﬂwaﬁwﬁummmmﬁwmLﬂumﬁmﬁm%
fnanneludmimiudaimandunsa-ie ogluri 6.13-8.42 uaznaainnsnsramuuaiiienguladnesy
fivaladosu ua £ coli Tusegninfuussguaemy 2 feg1ean 48 faegs (4.17Wesiiud) finuuTnauueiiGe
Jaesngudsdianyiitu 170 MPN/100 fiadans uaw 2.0 MPN/100 fiaddns Torsen iloaiaan uavane (2561)
Ivhmsfinmamnimdungauinsiaumeluminedenesquasaisssumanui S5uaufedai 8 99
lisunusinsgunegadiine Tnensiany £ coli fsnuaminfmangaumunusiinnsgiugunmihis
wdosdifedlinunisuiioude £ coli Momtaz uazame (2013) ldvhnsmsaaeunisduilowde £ coli
1nivszUwarantAnusIuIn Tagldeims EMB wansAnwimudn fdfuussguinsiuiu 8 degis
(2.63 1WosiFus) ftnsvuioude E Co(/ Kusmawati tag Rahayu (2019) lmvnmimaﬁ]aaurmﬂul.ﬂauwa E. coli
Tuihdsludles Malang Feeaiiende EMB nanisfnwmudn Sdregteiunnds 10 fe813 (50 Wesifud)
fifinsuudewde £ coli Ahmed wazanz (2013) 1mmmiﬂﬂmammwmaﬁgam’mmmaﬂmmmmamwuﬂu
nstulioudo £ coli fve1m1s EMB wanisAnwimudn fdegrairdiuiu 5 fredrsaindiegsionun
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Abstract

Dengue is an important arboviral disease and still a major problem. No vaccine exists for dengue
or specific treatment. The primary preventative measure to reduce dengue infections is the control of
mosquito populations. Since 2017, the Office of Disease Prevention and Control 4th, Saraburi Province use
the Tanrabad® application to assess risk of dengue transmission after conducting larva survey in the
responsibility area. This study compiled the Aedes larvae index data from the Tanrabad® application and
analyzed to study the prevalence of Aedes aegypti larvae and study the relationship of with dengue incidence
in the year, 2017-2019. The results of the survey of Aedes Aegypti larvae breeding sites percentage of
houses surveyed found the highest Aedes aegypti larvae (HI) accounted for 25.25% in 2011. The percentage
of the container with the highest larvae (Cl) was found as 6.96%. The number of containers found by
larvae per 100 houses (Bl), the highest 30.31%. The container survey showed that the most risk container
were found in larvae in the whole year. 2017-2019 in the area of health region 4th, including containers
that are not used accounted for 17 percent, followed by anti-ant plates, refrigerator/water cooler and old

tires accounted for 15, 14 and 13 percent respectively. The results of the study on the relationship between

1o o o o v o o o .
ﬂ?ﬂﬂd?ﬂﬂadﬁﬂﬂ?ﬂ@ﬂiﬁw 4 99IAFIYT 8la: Lerdprom3004@¢gmail.com

"The office of Disease Prevention and Control , Region 4 Saraburi, email: Lerdprom3004@¢mail.com



i 1 avuil 2 nsngnau - furau 2563 MTATUNAINEIAE TV F8LdA: Ineransuazmalulad
Volume 1 No.2 July - December 2020 Journal of Roi Et Rajabhat University: Science and Technology

the control of Aedes aegypti larvae and the incidence of disease showed that the incidence of dengue fever
and Aedes aegypti larvae index (HI, Cl and BI) were both provincial and in the overall health area. The fourth
was not statistically significant at a confidence level of 0.05 (p-value> 0.05).

Keyword: Dengue fever, Larvae index, Tanrabad
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