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Properties of Mortar Blended Modified Granite Fine
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Abstract

The physical and mechanical properties of mortar blended modified granite fine (MGF) was inves-
tigated. The granite fine (GF) was ground and seived particle size less than 45 micron then modified
GF heated at temperature of 900°C and 1,050°C for 2 hours. Portland cement, Type 1 of mortar was
partially replaced in the proportion of 0%, 5%, 10% and 15%wt. uncured and cured in water for 7
and 28 days. The MGF pastes had been examined on setting time, specific gravity and hydraulic
temperature. The mortar specimens were determined on bulk density, Shore hardness and compres-
sive strength and X-ray diffraction and scanning electron microscope. Experimental results revealed
mortars blended 10% MGF at 1,050°C curing for 28 days given the highest compressive strength of 61
MPa. MGF was indicated to be an effective ceramic pigment and mineral admixture for mortars.

Keywords: Modified Granite Fine, Mortars, Mineral Admixture, Compressive Strength, Ceramic Pigment
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Abstract

This research presents an analysis of wind energy potential at Pakpanang and Chianyai districts
in Nakhon Si Thammarat province using computational fluid dynamics modeling and bi-measured
input data in WindSim 5.0.1. computer program. Microscale wind resource maps were verified by the
comparison of the observed wind speed and the predicted wind speed in order to analyse an error.
Wind speed and direction at 60 m, 70 m, and 80 m were measured every 10 min between January
to December 2010. Results showed that wind speed at 60 m, 70 m and 80 m was 3.94 m/s, 4.12 m/s
and 4.23 m/s at Pakpanang district and was 3.84 m/s, 4.06 m/s and 4.23 m/s at Chianyai district.
Microscale wind resource map verification found that an percentage of discrepancy was less than 5%

Keywords: Potential, Wind Energy, Computational Fluid Dynamics, Microscale
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Abstract

In this research, various iron-containing clays were used as Fenton-like catalyst for the de-
colorization of textile dyeing wastewater from community based silk producers in Pak Thong Chai
district. The iron-containg clay, namely C-Clayl provides the highest % decolorization. The optimal
reacting conditions were found to be initial pH of 3.0, [Hzoz]o of 0.6 mol/L, and the amounts of
catalyst is 20 ¢/L at temperature 50°C. Under these conditions, efficiency of decolorization and reduction
of chemical oxygen demand (COD) of textile dyeing wastewater were nearly 100 % within 24 hours
reaction time when using the C-Clay1 as catalyst.

Keywords: Decolorization, Fenton Oxidation, Textile Dyeing Wastewater, Iron-Containing Clay
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Swiseneenanszuuldlasie uardsaUfRseildifeasussneutuasiidesnsindn segieiaiss
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2.2 fumoum s iwvidssnousoundnlususeufasedaemaianisnsidions

WYfheg19s1uIn 0.5 nSufunsausinsiuwau 4.0 ndu naudhdsiulngldiadesun fnaisiiunlald
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SYALANNLTIAAY (Wavelength dispersive detector)

3. Nan’ﬁwﬂaa\maxaﬁﬂiwwa
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G’haEiwqﬁgwﬁnmﬂmié'auﬁmﬁmﬁwﬁﬁ’mmﬂﬁﬂmi@mﬂﬁuuawaqmﬂﬁwamimaméﬁmwﬁ 3.1
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PNMTIATgiinaelusunsuinewligdu (Deconvolution program) MUKUUIIABIVBIND
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Wosdudnisidedlasfinnsuanmsgandusasganslilonuasuasiinmaadiuic 3 9umagandu
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A157°9% 3.1 USunaesmanludussfisen

FHAVBIANIN NI C-Clayl C-Clay2 C-Clay3 L-Clayl L-Clay2  L-Clay3
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Fe* + H,0, ————» Fe® +OH + «OH (3.1
Fe** + H,0, ———> Fe* +H" + +«OOH
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3.3 ngvesUiiaieslslnsaueseon lerrailasiusnismsaavenhiiisemnszuaunsdoudi

M 3.3 uanawaveslalnsudeseenluiaresiudinsidnduesifisannisdeudniiold
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H,0, + *OH ——— «OCH + H,0 (3.3)
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3.4 ngvesowsae S uimsTIshavenhaisann e mumss/az/m
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3.5 NAYBNIAINLUDSITUFTNITAITAEUDNTINNLADINA TS UIUNITEDUEN
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Lamda = 397 nm
[JLamda = 558 nm
Lamda = 623 nm
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lactic ssp. lactis 1 126 (L26), L. lactis C3 (C3), Lactobacillus plantarum TISTR 050 (Lp) Waz Enterococcus
faecium N15 (N15) ‘mﬂﬂwmaﬂmau‘umLummuwmmaauﬂlﬂhL‘LJuI‘LJﬂUIamﬂ 1Fun Anamunse nundota
5fmmmiamvmumaLaaLmaaaa‘iummil,aw,snamm Man Rogosa Sharpe (MRS) maﬂmﬂg’mmﬂmsa
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Abstract
Probiotics are live microorganisms, which when administered in adequate amounts can confer a
health effect on host. The most widely used probiotic bacteria are lactic acid bacteria (LAB), consist
of twenty genera such as Lactobacilli, Leuconostoc, Streptococci and Lactococci. LAB are normal
components of the intestinal microflora in both human and animals and have been associated with
various health-promoting properties. One beneficial effect that has been suggested to result from
human consumption of LAB is a reduction in serum cholesterol levels, as suggested by the results of
several human and animal studies. This study evaluated the use of LAB strains as a probiotic with
potential hypocholesterolemic properties. Six species of LAB; Pediococcus pentosaceus 1 L14/1
(L14/1), P. acidilactici .25 (L25), Lactococcus lactic ssp. lactis 1 L 26 (L26), L. lactis C3 (C3), Lactobacillus
plantarum TISTR 050 (Lp) and Enterococcus faecium N 15 (N15) were studied in terms of their abilities
to reduce serum cholesterol as well as tolerate to acids and bile salts. The results showed that all
tested LAB could grow in Man Rogosa Sharpe (MRS) broth at pH 4 with or without 0.3% oxgall bile.
Although, they reduced the serum cholesterol, ranging from 27.21% to 44.45% in the broth system,
but the level of reduction among the tested strains was not significantly different. In this study, all
tested LAB were observed as cholesterol reducing agents, thus may be beneficial for reducing serum
cholesterol levels. However, a concern on the strains of LAB to be used as hypocholesterolemic
agents in human / animals should be considered. Further studies are needed to evaluate the mech-

anism of cholesterol reduction ability of these of LAB.
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svm‘uﬂaLaamasaamm‘lmaaﬂLilui'jﬁmEJLawﬂwmmiswaamaaﬂm% Feawnsasnwlaseen
VliJ‘i’lﬂ’]LLWQLLauEJ’HJQJNaSUWQLﬂSGWIJJWQﬂianﬂ [1-3] 3sldTmnumenenmsmadeniiuiulunisdisansysy
rawaawmesoaludontagldluslulefin (probiotic) Mdunuafiensauanfin (Lactic acid bacteria : LAB) Tu
ﬂau lactobacilli Loy streptococa Iuiﬂl,mummsmamammwmummi [4-6] TWEWDVLULLUWLisJﬂﬁmLaﬂm
wAFUTUTIE NTINAUULAY Aauafmsanay fndunsuuin liwdeud fiszuulalalasy dawlvg/liase
aves eniuluana Bacillus waz Sporolactobacillus lalas1eulusinznziag uru1eiinad1e pseudocatalase
ﬁmméfaamimmmﬁwé’ﬂﬁaﬂuﬂmﬁm vrinannsasyldluuinailifenie awnsawsayldd
az:ummmmqmumm 35-37 asmwailiua (°c) wazanunsanunsalad dulvglaineliialsn wuailiengu
umumjaﬂiumau wulalusnane wu Ummwa‘umEﬂumavmmummi %anﬁmmaﬁamaamaﬁammEmaﬂ
R uaﬂmﬂuumwumiﬂmmsimmimaLawwﬂ.ummi U 81ANTINABY HARA BT IU ma‘mm \A309
Tudwiuasipiosnusen 1udu [4, 5] menLsaﬂsmLLaﬂmLLazumumnmwmm,saﬂimLaﬂmmaquﬂmm
P9LATUINTT ET“UQgﬁﬂﬂilﬂ%fy,‘*llaﬁﬂauw%‘éﬁaiﬁﬂ HenTEAUYIANIY heliszuunssesomsaiiy [6,7] way
JerfiuuuafiGensauanfnfitilsyloviluszuumaiiuenms snianunsaanseiunsiadnesoalunsyud
Aenuaztvantivinilesufunseenidineesnsaiaye [1,5,8] YonMnLfmuNAURLULTTLUATISe
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nsnuandaiiansonameulullalnsieadeninderid (bile salt hydrolase : BSH) axluvhufisenmsuanh
(deconjugation) g vmﬂﬂaLaaLmaiaaﬂ‘umaammiwaaimﬂmiua mamwﬂmaLaamaiaaaﬂmuaaﬂma
ganserhlvitieansedunaisawmeseald [2, 9] ﬁ]’]ﬂﬂﬁuIEJ“ljuVleﬁ]ﬂa’]’JjJ’WNMMWUBQLLUW’WLiEJﬂW]LLaﬂﬁ]ﬂifﬂﬁl
Lawwummmmsdumsamv@UﬂaLaamaiaaiuLaa@ mﬂmﬂuummqLaaﬂiwﬂumﬁﬂmgmEmmmu
ﬂaLaamaiaaiwﬁaﬂgwmLmumﬂﬁéﬂa&J%’UﬂizmumﬁﬁmmLLWQLLazﬁNa%'NLﬁm [1] agnalshnuiuaiiise
nsAwanRALiazaNeRugEANaNIsaluNIsAanTEAUABIAaMaTaalWERnlauand1iueenly [2] Fsaulati
wuaiiSonsauanRaiuenldanfes9e TSIl 6 aneniug 1en pediococcus pentosaceus 1 L14/1 (L14/1),
P. acidilactici .25 (L.25), Lactococcus lactic ssp. lactis 1 .26 (L26) [10], L. lactis C3 (C3) [11,12], Lactobacillus
plantarum TISTR 050 (Lp) 8¢ Enterococcus faecium N15 (N15) [13] 1ﬂﬂﬂmm§ammmaLaamaiafﬂ,ufmaam
NAABY LwaLﬂumauaauuauﬂumsmLL‘UWLi&JﬂimLLaﬂmﬂuﬂﬁ’ﬂmﬂmiﬂamumaaﬂumwLLa giimduiuIniat
hﬂﬁuﬂuL‘Uumamm%Laﬁumwﬁwuﬂiﬂmumamam&JL‘W@Lﬂumiwwmﬂmmwmdmmmumﬂfu

25n15998

wuANIZENIALAARAA

lown Pediococcus pentosaceus 1 L14/1 (L14/1), P. acidilactici L25 (L25), Lactococcus lactic
ssp. lactis 1 L 26 (L26), L. lactis C3 (C3), Lactobacillus plantarum TISTR 050 (Lp) wag Enterococcus
faecium N 15 (N15) [10-13] thutlddnwmsanseiuvesnaiaameseaiinayluamsiaeadoman MRS lu
NAOANARDI
msm‘%auLmﬂﬁﬁanimtaﬂﬁn

Mﬁlﬂﬁ’ﬁLL‘U’maaﬁJL‘ZIE]LLG\auﬁ’]EJW‘LJﬁmﬂ 15% glycerol mﬂmﬂmbmammu -80 °c U3u1ms 100
lulasams (uma.) asuuRavtemsideadouds MRS mnmﬂmamumwuLﬁzjaLLaauﬂﬂumLammammmm
37 °c luanngiffasuelaoonles 5% (candl e jan) 0w 48 . maauﬂsmwﬂﬂgiﬂiau Tty
PluTnasuuiavinemsidsatouds MRS Vuidsadoluannziudnedu deldunidulaladifewazily
nagouiuiudefionstonduuuunsunazinmitadededoumensilunaaouiouluinznziaa
wuafisensaLanfnaglinaay
MsANEIANENNSaNURBNsARAzTNG [14]

LLUﬂLWW“LgﬂﬂL%aLLﬁa maﬂ’uﬁ‘lummﬂgmt,%amm MRS Usu1as 10 wa. Tuvaeanaasinden
YU 16x100 . UaJLastawamum 37 °c wmwmiuauimaﬂlﬂm 5% tJuan 48 vu. udeniians
wrusesdslunadeurTLEIToTuReN ST GeThA feil

1. NIINAEBUAIIEINTIIONUNDNTA

thansuriuaesideansitusas 10 ue.a. ludndn 1% ludeldaduewnadsademan MRS Usias
10 wa. fisgduioy (pH) 1 fa 7 ﬂm?ﬁyﬂqﬁaﬁqmmﬁ 37 °c Juna 48 au. dunamnuuluraennnaes
LARZIADA
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2. msvnseUAIINEIISYLNGOA

thansuriuassideansituas 10 ue.a. ludndn 1% ludeldadusmadsademan MRS Usias
10 8. Tinanndothi oxsall Audadu 0.1 uaz 0.3 % (W) ﬂm?:ml,%aﬁqquﬁ 37 °c \WHunan 48 .
dunapnuyuluvasanaasiusasiaan

AMUEINITANITANTTAUABLAALADTRAYRILUATISENIALAARA
L mamSeudenu
Uuidfisuamuuresidelusmmadssdoma MRS Wi wiumadussanm 10° wad/ua. Fems
Fnrnganduuss (OD) fiAuenau 650 wilunas Tl OD = 0.5
2 msvsasadalunasnmeassidamaus e
wsganneassoaniu 8 gedeide 1 ¥ luewnadesiesiu 20 ua. Muandumaedl 1 udni
mammmam‘mwmmiﬂua,ﬂ,umammummmmwammu 37 °c \unan 48 v mﬂuuuﬂﬁ{]ummwmmm
59U 10,000 S0URWT LHuna 30 Wit ueniudiuvesemadsade / thidsade etilufnwinisin
ium‘umLaamasaawaamaaaaiummiLasmlfzja (%R) [%R = (HaF1IVBITZAUABIAALADTOA X 100) /
ADLAGIADTDARIAL]
3. myinssfunaaamesenlusisade
imindssdefiniealdande 2. Usinas 1 ua. lavaeniuismanainduunauuaussy 50 va.
A 95% ethanol U5uAs 6 ua. uaxifia 50% KOH Usums 4 wa. wesliidniu ihlugulugnshemun
gungiifigamgd 60 °c WWunan 10 wiit udadandlilvidu anduwifs hexane adluinms 10 va. wasli
LmﬂuiﬂaimﬂiamNammsmmmLi’mamwunm 20 Junit dedislifunan 15 wififlgamgiviesfieliin
msusndu ndugaansas vansludusniou (hexane) lUinsedunoiadneseanisnisnaasas Rudel
wag Morris, 1973 [15].

nsessideya

One way ANOVA IﬂﬂumswmaauLwam%mﬂwsamtmLLaﬂmﬂm 6 mawuﬁummmmiﬂumiam
iumUﬂaLaaLmasaalmml,mﬂmaﬂumaim Luamuﬂmaﬂﬂummﬂammmm MRS fildunausineg fudu
nan 48 wl. mqmmu 37 °c

Independent t-test lHlunsmaaeuiilegiuueiiGonsananinaeiusifeafuiauausaluns
ansziunoladnesealdauansetuviely donunsidsduomsidsadewar MRS fivielifiinderi
oxgall LTurian 48 v figamgil 37 °c
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A157197 1 @UNENYBINMNSAUITDBNAFDUNTANAIYBITLAUADLAFLABTDR

ﬁ?uﬂi%ﬂ@U‘U@ﬂ@?M’]iLg‘c’JﬂL%E] MRS? ADLAALND TR’ ﬁ’]iLL‘U’J‘lJﬁ@EJL‘??@S
(8. (8. (ua.)
1. MRS 20 - -
2. MRS+LAB 19 - 1
3. MRS+Cholesterol 18 2 -
4. MRS+Cholesterol+LAB 17 2 1
5. MRS+0.3% oxgall 20 - -
6. MRS+0.3% oxgall+LAB 19 - 1
7. MRS+0.3% oxgall+Cholesterol 18 2 -
8. MRS+0.3% oxgall+Cholesterol+LAB 17 2 1

LAB, uuaiiSensauaniaildlunsnaass 1eun Pediococcus pentosaceus 1 L14/1 (L14/1), P. acidilactici L25 (L25),
Lactococcus lactic ssp. lactis 1 L26 (L26), L. lactis C3 (C3), Lactobacillus plantarum TISTR 050 (Lp) 8¢ Enterococcus
faecium N15 (N15)

L MRS, Man Rogosa Sharpe

mimnﬂﬂl‘ULUuLmawa\‘iﬂaLaamaiaammmwmummu 820 lulasniuseliadans

? asuiuaseidelisuauwadiaiu 108 waddeliadans

NAN13Y
msw‘%qﬂummméﬂaﬁa
Wouvaiideildlunmsanvimueannsawiyldluomsdeadomar MRS 7 pH 4-7 uasiidinde
it oxgall s 0.3% Tngdunalananuuiieaient wasdaufndunsuuindsusaeaanigls
ndesqamsseiifiugunan (cocch) TuA L. lactis C3 (C3) uag Ent. faecium N15 (N15) Unawg (cocci in
tetrad) oA P. pentosaceus 1 L14/1 (L14/1), P. acidilactici L25 (L25) waz L. lactic ssp. lactis 1 126
(L26) uarguwiaiounay (coccobacilli) luA L. plantarum TISTR 050 (Lp)

nsanAslAdInDsaAluD ST aIWa MRS

WowvafiSeildlumsineimuaausaniyldluemsidioadomas MRS fifldunavedsusi 7ld
Lﬁmma'maLaamaﬁaamﬂm%'wﬁ’u‘l.mi’m 78.00+3.72 11 81.00+1.65 1A.N./38. Lﬁaﬁm.?iymvl,ﬂuéwﬁwmum
ammwammu 37 ° e 48 . wasnuideiumudiiareaneseaiivauvialuomide:
Fowan MRS memqﬂuaaﬂlﬂiuLLmavawwuﬁmamawmmmm Tneazifiuldiluannsidundon
oxgall sty 0.3% adlUluomnsdsadomen MRS afinsanarududurasoiaanesoslainity
vaeafiliannzdsusifiesegrniier sndu P, acidilactici L25 (L25), L. lactis C3 (C3) wag Ent. faecium N15
(N15) fauanslumsnedl 2 FeuuaiiSeiihun@inwioaannsoanseiuaududuresnaaanosealid
m’mLLmﬂmaﬂuamwuﬂmﬂmmnam (p<0.05)



NIATUMINGFEEnGa
U 17 adudl 1 unsiau-Sguieu 2557

35

NIANGIYBITLAUADIAALADTOA"
UUma BAAMINUNG WazAny

Thaksin.J., Vol.17 (1) January-June 2014

A19197 2 TAUABLAALADTOA U IMNTABATBLAY MRS NINdIUNELA9¢) ANIUNISIEBILUATIRENTA

wanfn 6 aneiug WJunan 48 u. figamgll 37 °c

AN NTUYRINBIATINDTOA*

o TIUHTUATE (ua.n/ua.) %R

Aoutu@E A
Lp MRS+Cho+Lp 79.00+2.65 58.43+2.93 26.04
MRS+0.3% oxgall+Cho+Lp 80.00+1.65 44.44+9.12 44.45
L14/1 MRS+Cho+L14/1 79.00+6.05 56.03119.24 29.08
MRS+0.3% oxgall+Cho+L14/1 78.00+4.65 47.30+4.99 39.36
126 MRS+Cho+L26 78.00+5.05 56.03+3.06 28.17
MRS+0.3% oxgall+Cho+L26 79.00+2.65 50.05+1.99 36.65
L25 MRS+Cho+L25 81.00+2.53 56.33+14.55 30.46
MRS+0.3% oxgall+Cho+1.25 76.00+5.05 55.32+11.27 27.21
c3 MRS+Cho+C3 82.00+1.05 50.34+12.65 38.61
MRS+0.3% oxgall+Cho+C3 81.00+3.65 53.85+17.72 33.52
N15 MRS+Cho+N15 78.00+5.05 48.61 +5.15 37.68
MRS+0.3% oxgall+Cho+N15 79.00+7.65 51.89 +15.34 34.31

“sefumeLaanesealunaesMaasiTidomendinsunEsdinrudidusywing 78.0043.72 89 81.00+1.65
lulasnSuseliadans (ue.n/ua.)
%R, WodduduosnelaanaseaianammdianuuiasuniiGonsawaninld 48 v Lp, Lactobacillus
plantarum TISTR 050 (Lp); L14/1, Pediococcus pentosaceus 1 L14/1 (L14/1); L26, Lactococcus lactic
ssp. lactis 1 L 26 (L26); L25, P. acidilactici L25 (L25), C3, L. lactis C3; N15, Enterococcus faecium N 15

(N15); Cho, Cholesterol; MRS, Man Rogosa Sharpe
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afUsIBNanIsANEN

wuaiiBensauaniaivundnuiluadailéun P, pentosaceus 1 L14/1 (L14/1), P. acidilactici L25
(L25), L. lactic ssp. lactis 1 L26 (L26), L lactls cs (C3), L. plantarum TISTR 050 (Lp), Ent. faecium N15
(N15) w3ayluomsideade MRS SaduemsifiondedmiudnidenuuaiiSensauanin idnvaslelal nau YU
YOUITHU U117 iua Tuans dusiuaudnans 1 uw. [16] wazlinansmadeuieulednzavaaluau dnvee
meldndosganssmifuuuafiGefadunauuin usredvsiidusuunay vieu viewdeunau [17-19] Tnedin1g
Besshiiumnsnatiueanly wu ﬂamfluﬂ'ﬁ (cocdi in tetrad) lunguwes Pediococcus [17] vieuiiaunay
(coccobacilli) maiﬂiﬂuﬂamaﬂ Enterococcus [19]

wuATiBensauaninis 6 mﬂwuﬁmmmLﬁ]imlﬁlumwmamﬁuamm MRS 73] | pH4 Faaonndoeiu
PNUTDINUNALATANE (2550) wlmﬂmmwﬂja‘l,uﬂqmmmﬂuﬂ‘ummMﬂwﬂumaumzﬂmummiLaEN
Weowan MRS #isvsu pH 4-11 uavseiu pH venidssdeanassnimnluidunsasuieanannseiidondn
aaﬂmLLasmammiLumualaﬁﬁaaﬂqméﬁmiﬂﬁ [20, 21] uaﬂmnﬁﬁﬂwuﬁwL%aﬂajmﬁﬁmﬂ%ﬁﬂwﬂuﬂ%”’ﬂﬁ
wililuewnadesdemas MRS inaundeni oxgall Avududu 0.3% adumuannsalunissendin
vosuuafiBefionhlvlidulsiulefnssnimsiuludssuumaduenmsludnaeinsemizamsuay
é’ﬂﬁﬁﬂhéwm&J?ﬁﬁmmum [22,23] ?a’iqm'mmumwiamimﬁé’dﬂdnfﬂvLLmﬂﬁWﬂﬁuaaﬂlﬂﬁuﬁuawaﬁué
NG u,awmﬂ‘wLiEJIUﬂUIamﬂmmmimmmmmmiumimz:m/l pH 2 uavmsmundethaaussyiunay
LT 0.1-0.4% [22-26] Tasdsneduin L. aczdoph/ us, L. plantarum, P. acidilactici (P2) @503
iamasﬂ,m‘m pH 3 egatipeidunan 3 . [25,27] muuimaiﬂLLmmmmLaaﬂﬁlaummwamlﬂiﬁjwuiﬂﬂu
ToAnmsas ﬂmLaaﬂﬂamawsammmmﬂsmLLaumaammLwaiwaamﬂaaaﬂmuwﬂiywm yomshazald
maqama%uanmuaaiumaﬂ pH 2-8 [28-30]

mmmumsmsﬂ,uwamummﬂumiamawaaiumﬂuamaLaamasaawmauaa’tummmmwamm
lunaonneassog Uiy mamﬂmmwmwLﬂjawuﬂﬂhﬂﬂmmﬂmﬁmLawwﬂuﬂamm Lactobacillus
mmsamaammwamaLaammaaiusmumsmwﬂwaammaaﬂ,mLUuaamm [30] Imammuaqmamms
m%ﬂaLaaLmasaamwuaLﬁnaamamaLLamﬂsuumﬂaaﬂmwmuaamivm’mmiamvﬂ‘umLaamaiammuu
mwumwamagluamw"l,immﬂ [22,31] wazndethdwiasine iwu oxeall, cholic acid %3e taurocholic
acid ﬁ%lﬂﬁwasiamiamgﬁwmﬂaLaamaaaa‘iwaamwmaadléﬂmLawwLLUﬂﬁS‘EJﬂimLLaﬂaﬂm&Jﬁuiﬁwu
indethAldAfaunsnansiuraseananesoaluaeanaaadldd 321 uaswuindeurazaeRuiiay
aunsolunmsansyauaslaamesealalanaiusenty [30]

annglunaeaveassdinnuuansaiuivlusisnmevesiywdvsedn vihlronaiinaseonsnsiainsedu
UYIADIAALNDTOR miumimmmauﬁumm%aﬁnﬁﬁ’umaLaaLmaiaaiwaawmamﬁuiuﬁ'wﬂwuuwéﬁﬂ’nmmﬂ
Ansfuegetaudaieatuen PH Immsmmmau%mmmuiwaammmaamammu pH Junsa usilu
iwmauuwamimﬂmﬂauaummummu pH figsnin [32,33] uaﬂmﬂumaﬁuuaUﬂumsmmﬂu 29AUTENOU
Y890 WNTRsITomaY MRS WU Tween 80 sausslosauvadlanyang Feoavlinansansefutes
Aawaamesoaluaeanaaadlimieuiuiuluseneuywd memﬂlummmaqﬂu%mulmmmjaLL‘Uﬂmww
thinfnwannsnansziunainameseaiuomsdsdomailfuazunnssiusentuluusias aewusiivhn
yadou uennigiuegifusiiuuiarUTinuvessadneuiisussmudlufieliisadmiesonogldlu
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iu'U'U‘vmLaummﬂéﬂuﬁmmﬁé’qmﬁﬂiﬂaﬁuﬂ&ia'ﬁwmauuwéﬁaﬁmimam [2-3, 30] Imaﬂﬂﬁaauﬁsﬂﬂﬁ
Tulefinansiianunun pH eghetosdi pH 2 widathiundnymusanseldifed oH 4 Fadeenvavme
"LﬂmummavmamuL‘wummi Fruonafuamaudlvlnediuliinamadisulumsliuusenmudiluie
Wilwadwdosorrmuasilussuumaduemslulinaiiiteaslussdu 10° wad/ua, \Dusthatlesiing
iniAnuselevivessenigluwdvesnisuivaunagdunidlussuumaiiuens [30]
nsanasUBtTEAUABLaaIaTeRlinalnagieiu 3 38 fie 1) gnaadu (absorp) Ingdiuvesriawad
peptidoglycan uana aﬂ%’UaamJWW%'auﬁ"uaﬁ]ﬁmuﬁﬂﬁﬁmﬁamawamé’maLaamaﬁaaiuﬁuwwmLﬁumwﬁ
IﬂEJLL‘Uﬂ‘VILiﬁlﬂiﬂLLaﬂ(ﬂﬂi‘d‘VlE]u%ullﬂ’]ia@ivﬂﬁfﬂmﬂﬁLﬁﬁLm@i@ﬁlﬂﬂﬂ’J’]LL‘UFI‘V]LiFJﬂiﬂLLaﬂiﬂﬂi‘dﬂam g
ﬂuwuwwﬂumiamaﬂmaLaamaiaamﬂmw [1, 2]; 2) wuafiBensauanfinasaeulss BSH Wilowans inde
‘mﬂ (deconjugate bile salt IﬂEJL‘UumwNWSDMﬂuﬂUﬁUMﬂﬁLﬂgﬁJu primary bile salt (conjugated form)
Uty secondary bile acid (unconjugated form) LLaxQﬂsﬁ’uﬁﬂUmqqamix [2-3, 33-35]; 3) wuATiFel
rotaawmesoalUlFluituwmusdsy (metabolism) veumad Swhlisysunelaainaseaanas [1,9] slunns
Anwndutelumsinuienalnfividnlunsanseiuneiaanesea wazasinsanuludninnasssiudae
TagmeinhagiiusslevflumsihuuafiGensauaafafisinuantflunisanssfunsiaameseaialulilunis
fmunduemaiioguamiiivsslovituiiidsuaeinanesenludongs uasiannnuamiiniinssdusoly

ayUNanIsAne)

WUATISENIALAARATILIN 6 @ewiug Laln P. pentosaceus 1 L14/1 (L14/1), P. acidilactici L25
(L25), L. lactic ssp. lactis 1 126 (L.26), L. lactis C3 (C3), L. plantarum TISTR 050 (Lp) wag Ent. faeaum
N15 (N15) LLamﬂmau‘uGf[,uLuaﬂmu‘mmmimuwhﬂ%LUuIUﬂUIamﬂ Ielneanunsawsaldluomsidsadoman
MRS mmu pH 4 indetii oxeall mnududy 0.3% wazdeiiundnvausaanseiuneaanesosaly
omsiRsaTomal MRS Aitviaeliiiindeti oxeall Ieldunnsnsiuethditoddmeann lnewnasfisosas
4.02 i1 44.80 Fefiwunlflasideosinanlvifidulsulefnlumsanssiunsiaamesealunduiiheiisy s
roramesealuidengilaetiuszansnmselulueuan
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Abstract

The purpose of this research is to create the proper forecasting model of the rainfall in
Songkhla province. The average monthly rainfall time series of Climatological Center, Thai Meteoro-
logical Department ranging from January 2002 through December 2012 of 132 months are used and
divided into two sets. The first series consists of the average rainfall in the first 120 months from
January 2002 through December 2011 for creating the forecasting models by the methods of simple
seasonal exponential smoothing, Box-Jenkins, and decomposition. The second series consists of the
average rainfall in the last 12 months for comparing the accuracy of the forecasts via the criterion of
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smallest root mean squared error (RMSE). The result shows that the Box-Jenkins method by using
SARIMA (1, 0, 0) (1, 1, 1),, with no constant term is the most suitable for this time series.

Keywords: Rainfall, Simple Seasonal Exponential Smoothing, Box-Jenkins, Decomposition, Root Mean
Squared Error (RMSE)
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éTw’iﬂawmé?aaQﬂﬁﬂiﬁmaudwﬁimﬁuaaﬂ e 7,393,889 @15719nlaklns wsaUsyaunn
4,853,249 13 udminiifivunalngsusud 27 vesuszina uazdusuil 3 vesnald FRNGI8Y 511 Uay
UATAIEITUINY [1] é’ﬂwms.ﬂﬁﬂizmﬂé’?&aEﬂummﬁm%wamaaaumauLﬁaﬁau Tauusguinsulsedmnt Ao
aumamuauaaﬂmmmuaLLavmyaumLaaﬂm mnamwammaumammﬂmqmmaLW&N 2 99 Ao gATeu
LimummauﬂmmwuﬁmLﬂaumﬂgmm uATaQRY LsmmLLmLmauaamﬂmmLmaumimm 2] Tuefndanin
aavanlausy aunuﬁmmawmwmama mmmwaﬂuummmnnwamﬂiuﬁmumumﬂ mmiivmauﬂm
L‘Wi’]uﬂﬂaaﬂ(ﬂm‘ﬂu wazduwAuAsunamaivweni Uiuﬂamuuwummamumwam sUuBanIENY oty
miwmﬂsmﬂsmmumummmawmmLﬂummmﬂwmmaﬂmﬂm mﬂmiwummismﬂﬁmaqmaEJ N
m MATeTRfuMsensaiS I HuS iRasanddites SiftesnnswennsaiUSinaiduresdm
u 9 i “ULﬂEJiGI Iwuu,m (3] ﬁmsnSfaqmi‘wmﬂifﬁﬁmmﬁmu%’mi’mmemtﬁﬂaﬁ%'miﬁﬂﬁﬁ‘wﬁmmi
WAsndeuiatsintiay 2 89 12 e ’Jﬁmimﬂm&mLLUULaﬂsu’IWLuumEJaamms wagIsn1vin iU
LUt ndlniuuBsadesnse LUS&J‘UW]UuﬂsvamﬁmwsuaqmLmuwmﬂsmﬁma‘lﬁumm%mummmuamsmaaa
(Mean Absolute Deviation: MAD) mamiﬁﬂmwum BasildSeusensiedonieuiindas 12 Wou i
mmmmvammﬂmm wazaIwuS Suui [4] ﬂmsnLsaam51Ji~8ﬂm(16mwm’1aaﬂmamaﬂivammau (Artifi-
cial Neural Networks: ANNs) lunnsannisaiuSunasiananti 1 Su fidand £.18 usithd mmmammmmn
Jmineudn Imaa’maﬂuauaﬂsmmmNuﬂuﬂimmmmswmmaaamuminmmu,aumslumq 9 Fausid
2542 §13 2548 HAN1ANYINUIN ImqaiwqumaaaummmmuauLLaJmemimmmﬁm‘Tﬂammﬂ‘ummm
gaselufuiiy 9 Imamimmiﬂsuu,mmaaqm 9517 amiumsmaﬂsqumwmmﬂﬂiwmmwaaiwmLLUU
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UimmumummﬁmﬁmaammLﬂumﬁawawmﬂmLLavum'mmLﬁuaaa mmiamwamsﬂﬂmwiﬁlﬂLﬂuLmeq
lunstesiunisifingnnie ‘maLLﬁ‘l‘u{JzymmiﬂmmLmaummal"d
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Minitab §u 16 1lesandedinueslusunsu SPSS fu 17 ifdsesiBnsuenduusznevveseynsunaill
aunsnassuuunensalld deyared 2 Fuditousnmaufaufeuunay 2555 S 12 1 danld
dmsumaiSeuifisurugndesuesamennsal Taelfinamisiniiaesvesnnurannndeuidsaesindedia
e
Sudnuallflunsive wanesdl
Y, Uag ¥, UWNLOUNTUNAT WarAMEINTal 8 1381 t anud1u
£, Lmum{muLamﬁummwﬂmmLﬂﬁauﬁﬁﬂmmﬂu,ﬁmﬂﬂal,l,azLﬂuaaszﬁ’u seredsihiugud wazay
wlsUsIuAsIvNIaIaT
unutaaa Faflendaudt 189 n e n unusuoudeyalusynsunaad 1
S unudwIuggNIA
WaE S WIUMTHMDIVRILUULAASEIUUTENOUTDMILTN WagANURULUITANLYANIA ATLE1AU
uaw §, WuAUIEINM o a0 t Y9NIIAes T, Way S, MuaIRy
1. msAnwdnuuznsafaulnivesaynIunan
msfindnuarmaedoulmveseynsunandumsiivsadludesiuheynsunafinsudsuas
Tudnwauzle Tdmusznevveseynsunailathe wulil ggnia Jing wiewmnisaliifaund) Tnefiansan
INNTINVBIDUNTUNANALUTULAT [5]
2. Msnszideya
2.1 mswensailagiBnsiliBeunuuendlnuudeaiiiggniasgnine
FawhlrZeuuuendlmuuBoaiifiggniaegnadeiiasmnzauiunisweinsaloynsunaniiil
Wssauiuudsauggnia Tneliifidudsznovventiiu Ssdduuunasiuuunensal uansdsaunisi
(1) uag (2) aueasu [6]
Y, =B, +S, +¢, )]
¥, =a+S, @
Wo g, uaz a, wnumsfinesuesfiuvulanssTeziawn wazAUsTANA) &) VAN t AUEIE
a, =a(Y, -8 )+(1-a)a,, uaz § =5(Y,~a)+(1-8)3.,
o waz & unuAraginsilFBeu Taoll 0<o<1 waz 0<5<1
2.2 nswensallagIsuand-aunivd
N13MIMUARIKUUTEIITUBNG -LauALd vilalaenisnsideuauau Rl duanduiusludiies
(Autocorrelation Function: ACF) wazleriduanduiuslusiiiesunsdu (Partial Autocorrelation Function:
PACF) wesoynsunaiiidiuandiuuni (Stationary Time Series) nsdifloynsunanlsiifuanduini douas
synsunaliuanduudneuiagimusdauuu [7] fuuuinluvedisuend-lauiud fe Seasonal Autore-
gressive Integrated Moving Average: SARIMA (p, d, ) (P, D, Q), waRadeauns7 (3) [8] wazduneunsEde
AkUUngINIalLaEnIsgazdeaty (9]

6,(B)@, (B')(1-B)"(1-B')"Y, =5+0,(B)0, (B'), 3

o 8=pd, (B)®,(B) unuaasdl lnefl 1 unuAdsveseunsunaiduanduus
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¢,(B)=1-¢,B—¢,B*— ... -9 B° wiuianfiunsanduiusludiesuulifiganiadudun p
(Non-Seasonal Autoregressive Operator of Order p: AR(p))
@,(B*)=1-®B -®,B* - ... -0,B" wiuiiliunsanduiusiudieswuuiiganiadusui P

(Seasonal Autoregressive Operator of Order P: SAR(P))
0,(B)=1-6B-0,B*— ... -6 B* uwnushifiunsiedeindeuinuuliifiggniadusiui q
(Non-Seasonal Moving Average Operator of Order g: MA(Q))
0,(B')=1-0,B' -0,B™ - ... -9 B wusiiiunsedandeuiuuuiiganiadusiuil Q (Seasonal
Moving Average Operator of Order Q: SMA(Q))
d  uar D uwudduiiveansmnasiauazsannggnna AudIRy
B unuisuiunisaesnda (Backward Operator) lngil B'Y, =Y, .

2.3 nsnensallaedsn1suendIuUsEnauvadaun UL
mifamev‘waumunmuwummmﬂmﬁmiumevwmummaﬂLmavmuﬂﬁvﬂawaaauﬂmL’gm
genaniu Wieadasuuunensel Imamuﬂiuﬂawmaummnmwmwﬁwamamwmﬂimiu s fo wwn
143 (Trend) uae mmmuuﬂimmqmma (Seasonal) mmummmuwimmmﬂi (Cyclical) wagANURULUS
Luaqmmmmimmmﬂﬂm (Irregular) a¢lsifeninnfiansan Wewnnllannsamenisalldinesintulugie
nala [6] ImmﬁLmuwmmzﬁmaagiugﬂLmeﬂmagﬂquqmuagﬂuaﬂwmmsﬂssmaﬂuaqauﬂimnm
ﬂa'nﬁa 5'muﬂ'i:unmﬁmsmvmsé’hmﬁ 'iiJLLUUﬁmmvauﬁaiﬂqumﬂ Lwifhaumunmﬁmsm“maﬁﬂﬁ
AN mﬂszﬁmwumu mmumimaﬂsquﬁlﬂumLwamﬂsm“luiULmeﬂ ilesnUBmanirudminawan
Guawauasm‘w 1 Yafiounnsiad 2545 dafeusuinay 2554 llm‘iﬂi gefnsiinunafiasuwladly
(LL?IWS’]EJGVLE]EJQI‘HJWWVI 1) FuUULafRUUNINTalLEnsaunsT (@) way (5) mudidu [10]

Y, =T, +S, +¢, @

Y =

t

A

+§, 5)

H)

3. MswWIsuiiisuanugnassvasAweInsal

mm%maulmmLaaﬂmuwwmmm‘wmmuauﬂuaumummﬂimmumummmawm lAuns
Wisuifisurniiaesvesnnumainndeuiidsaesiads (Root Mean Squared Error: RMSE) 210383
wennsaiie 3 38 deadie 2.1 - 2.3 duuunennsalifien RMSE silan dnduiuuuiifianumnzaniy
ounsunaeinniian WesmnliAmensaififieuuansnetudeyasieiosiian dignsves RMSE wang
ol [11]

RMSE=J Ze _\/inzz( l—i)z (6)

nztl nztl
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Supply Chain Management of Cassava in Central Area
of Northeast Thailand
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Abstract

This research presents applied the Supply Chain Operation Reference Model (SCOR Model)
to know the cassava supply chain in central area of Northeast Thailand and applied the value stream
mapping (VSM) to analyze the loss of the supply chain. The result revealed that the supply chain
stream can be divided into four streams. Using the value stream mapping to analyze the loss of each
supply chain stream can reduce time of each supply chain stream as the following : time line of the
first supply chain stream can be reduced 2,977 minutes, time line of the second supply chain stream
can be reduced 2,343 minutes, time line of the third supply chain stream can be reduced 2,829
minutes and time line of the fourth supply chain stream can be reduced 2,283 minutes. The reduc-
ing time affected on increasing the whole efficiency of cassava supply chain in central area of North-
east Thailand.

Keywords: Supply Chain Management, Supply Chain Operation Reference Model, Value Stream Mapping
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Abstract

The effects of steam sterilization time and temperature on quality of turmeric powder
(Curcuma longa L.) were studied. Fresh turmeric rhizome divided into 3 groups of 7 treatments. The
first group were steam sterilization at 121°C for 15, 10 and 5 minutes. The second group were steam
sterilization at 115°C, 110°C and 105°C for 15 minutes. The third group was the control group which
not exposed to steam sterilization. The results showed that steam sterilization of turmeric at 121°C
for 15 minutes and 115°C for 15 minutes had no microbial contamination and passed the standards
of Thai Herbal Pharmacopoeia. The other five conditions were not qualified. Steam sterilization at
121°C for 15 minutes had significantly (p<0.05) higher curcuminoid content than 115°C for 15 minutes.
It was found that volatile oil content was no statistical different between these two groups. Both
passed higher than standards 0.67% and 1.06% v/w respectively. It is appropriate to use steam
sterilization for turmeric at 121°C for 15 minutes. But steam sterilization at 115°C for 15 minutes had
more volatile oil variation from benchmark. It may be another method to prepare quality turmeric
powdered.

Keywords: Curcuma longa L., Turmeric Powder, Steam Sterilization, Quality, Time, Temperature
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24-48 F3lus psradusuulaladannaiumne@eiia 30-300 Taladl warsenunadiu CFU/

2.7.2. MInTmBasuazs (Total combined yeasts and moulds count) fe38 Pour plate
Tt Ungadieg1aU3ung 1 addns Tdanumzite wiusie Sabouraud dextrose agar (SDA) Umammu
woe Wuna 5-7 Yu asretfusuadaladanaumizdent 30-300 Talad warsiesuwaidu CFU/g

2.7.3. N1993733%1 Bile-tolerant Gram-negative bacteria mmﬁ Pour plate 1%ULUM®®W3@8?&
U313 1 fiadans Tdanmumzide wiviudhe MacConkey agar (MCA) Undt 35 ssmwaideoa unan 24-48
Flus asretfusualaladannaumizdeit 30-300 Talad uavsrosnalu CFU/g

2.7.4. mim?f\m%wﬂﬁﬁ'aﬂéu Escherichia coli, Pseudomonas aeruginosa, Salmonella spp.
Ay Sta,ohy(ococcus aureus SLGU‘IJLiJGW]@WJEJEJNﬂiiJWli 1 maaam WAy Tryptic soy both (TSB) ‘Lm'i‘u 100
fiadans vuit 35 ssrnwaded unan 24 dalus ndsantudedoan TsB "L‘Ul;wwviu MCA Uuii 35 a9
waidea Wunan 24 dalus Funeglaladfiedyuuenms dillaladavuy 19 loop Wede 3-5 laladl thly
an3A (streak) ULBIMS Eosine methylene blue (EMB) w1nillalaiid green metallic sheen waneiide
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Escherichia coli m‘&JLénamﬂ TSB Tumnglu Cetrlmlde agar Yuil 35 aqmwjamﬂa Junan 24 Falus anmm
ﬂiﬂiawmmuummi mniidnwardindeadenfuintu wanvihiide Pseudomonas aeruginosa fhede
910 TSB lumnglu Bismuth sulfite agar tag Salmonella-Shigella agar (ss agar) Uufl 35 mmwalﬂma Ju
nan 24 Guaim mmm‘lﬂiaumﬁﬁmuummi mniidnuards metallic sheen wansin fide Salmonella
spp. fheio9n TSB VLUL‘W’]JLU Mannitol-salt agar (MSA) Uil 35 smwaifea WWunan 24 g danmg
Talafifivsey mndidnvardudes 1 loop Wele 3-5 taladl as Coagulase test mniidnuwasidudy wan
$ilide Staphylococcus aureus

2.1.5. MInTAM Clostridium spp. 1501JL1J¢1®®@13@8NU53J’1@13 1 fiadans wAuaslu Cooked
meat medium U7 35 ssrwaiua Wunan 24 dalug mamalmwwvh Tryptose sulfite cycloserin agar
Uil 35 eernealdea 1uanﬂauw1mmaaﬂ%Lau Junan 2-3 Tu aammﬂiﬂiawmmwmmi mnilanwued
megnsinalalail waneidiide Clostridium spp.

2.8. fdonanmivunzalunmsiniounsiiuiy mﬂummmm spot maamiﬂammaiﬂmuam
Fre3alAsun AN LU ULKLLNS (TLO) waginseesAdsenovvesidunenssmeviutusiemeadafing
Tassnlanailusaaininsissd (GC-MS) ieBudunmunmussrsiudufivdeumnannednam

2.8.1. AT spot VosAINGULARTATILEEAMIETS TLC N3eNaTAsanguInIgIuTes  1ABs
Al Tma%awmmmuma%aﬁu 1 fadnsu azanameuniuealiuims 1 fiadians UALATIUFIOLS Im%’q
nevdiudi 0.1 ndu ‘usﬁﬂu flask wun 10 fiaddns anaeuwvIuea (1 Jadans) wammwaa wehasiave
Huan 30 il uavnses 9Nty spot ansazaneiinsedld uax #130vaNLUINIFIUVBAADTANUUNMLNY TLC
(S|—6OGF254 ) Tinaslsnesu: lwudu: enuea (47.5: 47.5: 5) 1Wuszuuihwians I@ﬂiwt.ﬂaauwﬂﬁumm 6.8
IURALIAT LAZATIVAOUNITHUNTDY spot meﬂ,maa UV (254 nm)

2.8.2. ’JLﬂﬁ’]u‘VIENﬂﬂiuﬂ’e]‘UGUENu’IlIUWPJZUiuLWEJ%lIu%uWJEJL'Vlﬂ“L!ﬂ GC-MS (Trace GC Ultra/ISOMS,
Thermo Scientific Inc., USA) @n1ig GC Fldmaaou Usznausie aeduvaia TR-5MS (30 m x 0.25 pm x.
0.25 mm) Truansaauuy split & split ratio 250:1 Usunnsiian 1 lulasans fesnn fie Bdeu Snsinns
1va 1.0 Sadwns/undl gaumgivesdiudnans 220 ssrwaioa lUsunsugamnliudu 40 ssmwaldea
asly 5 unit iiwgaumglludns ¢ ssnwaBoaseuniioudy 280 ssrwaidea Aty 20 u1A an1izves
ungaUnINsiuns mass ionization Wu electron impact 70 eV qm‘wqﬁ ion source 250 a3AwATYE qm‘mqﬁ
transfer line 250 asAwaTiod Y902alUNTIATIZA 35-500 am
3. MIIATIZANANIINAADY

1n8ALATIZAMULUTUTIU (Analysis of variance, ANOVA) %1 fiszummuidesiu 95% wasUisuiiiou
ANLANANRIARAETTIIYANTIARBlABAE DMRT (Duncan’s new multiple range test)

NaN15398LazanUs1ena
mimiaﬁlaa‘umiUuLﬁauﬁléuw%émmwdsuﬁus?fuﬁu’q 7 ‘Uiﬂﬂ?‘iﬂ/l(ﬂﬁﬁ]ﬂ (fﬂ’liN‘l?Il 1) ‘W‘U'j’] ﬂ'ﬁﬁﬁﬁj%‘?}}@
‘VlE]iLl‘Mﬂll 121 ’ENWWL‘UﬂL"?JEJﬁ 15 ‘L!’W| LAY E‘JELWIJ‘IN 115 ’ENW]LSZJaL"UEJﬁ 15 ‘LJ'WI mumm%mm%m L'Wi']“‘lllllﬂﬂi
Umﬂauaaumamd ‘] G]WNGUE]ﬂ’]ﬁu@ﬂ.um']ﬁ?ﬂ?ﬁiﬁ’mﬁﬂﬁﬂﬂﬂ%ﬁlm&l Eﬂu@ﬂ 5 61161mimaaﬂmmumm%mmmu
Lu@ﬂﬁﬂﬂmi"]ﬁ]WUL‘U@ S. aureus LLJJ'J'W]E]EIJ‘VmﬂJ 110 aqmmamaa 15 ‘LJ’WI EJEL!‘VLﬂlI 105 29A" L‘UﬂL"?JEJﬁ 15 ‘Ll'Wl
LLa”ﬂallﬂ’JUﬂﬁJﬁ]”NUSN’]Nﬁ]ﬁUWﬁBWQWN@ ﬁ'lll‘ﬂﬂﬂill’]m&lﬁ(ﬂLLa“Lﬁaiqﬁl’]ﬂUWLﬂm“ﬂ mmmuﬂmu
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Talunismanziwunzadlunisieingesiviu fadndudesiasandiouiisununmuasysuaans
drfnyvesmsviuduigungil 121 esmwaled 15 U9l wagaungi 115 BIMwAYE 15 Wl iy

NQUATUAL

M19199 1 Msvudeuqdunidlunsuiiudunwienlagisnstendemiviutunianigeng o

dommuamu ngurii 1 nguii 2 ngarii 3
MR 121°C 121°C  121°C5  115°C 110°C 105°C
THP Vol.3,2009 13 15A 10 i 15 15U 15 control
Bile-tolerant gram-negative bacteria <10° CFU /g orml ND ND ND ND ND ND ND
Total aerobic microbial count <2x10° CFU /g or ml ND ND ND ND 2.50x10°  4.50x10°  5.0x10°
Total combined yeasts and moulds <2x10' CFU /g or ml ND ND ND ND 142x10°  135x10°  1.1x10°
Clostridium spp. NDin 1 gorml ND ND ND ND ND D D
Escherichia coli NDin 1 gorml ND ND ND ND ND ND ND
Pseudomonas aeruginosa NDin 1 gorml ND ND ND ND ND ND ND
Salmonella spp. ND in 10 g or ml ND ND ND ND ND ND ND
Staphylococcus aureus ND in 1 gorml ND D D ND D D D

13e ND = #539kinu (Not Detected) D = #53anU (Detected)

msnsrmnUTInaduanyasuvesssiiuduiia 7 YANIINAGDY liwuUSnadudanuaeuuagiiu
nausinesgIu (Fvualiiviinaudandaeudedliiiu 2.0% lastmiin) esnimsdwineanuazen
iy Ausndwutanyaousen uaswiouniiutuluiiosfiarein AavaonyTiftesdelse Wievuea 70%
L%WZJ"]L%laqﬂﬂiiﬁuazm%‘lmﬁaﬁhﬁ 9 ﬁaui%d’mﬂﬂﬂ%ﬂ

M990 2 NINTIVFBUAMNIMYBIHUTUIWSalneEN sl wemIviu Ui Tene 9

nguii 1 nguii 2 nguii 3
18NS 121°C 121°C 121°C 115°C 110°C 105°C
control
15 10 i 51 15 i 15 i 15 i
Pnadwaniasy’ 0 0 0 0 0 0 0
Wnaauas 7.57¢0.75°  7.5320.50°  7.05:0.67°  8.93+031°  8.77#0.74°  8.33+025"  6.7320.29"
SnahdurieusEivy .67+£0.29" .000.20° .86+0.12° .06+£0.31" .13+0.31° 150£0.30" 86+0.23°
15 ¥ 6.67£0.29 7.00£0.20°  6.8620.12 7.06£031"°  7.13£031°  7.50£0.30  7.86£0.23
Wnmmsadadiseniuea’  14.52:0.54°  1621£0.61° 16.63£024° 18.132022°  20.58+0.18"  17.8020.41°  16.7120.23"
v
Wunumsanadioi’ 15.56£024°  14.30:0.16° 14.1240.04° 14.4620.11"  12.64+0.12"  12.87+0.93"  12.94+0.27"
Bnauneigiiuess’ 13.87£0.65  14312037"  10.64x0.65" 11.72:0.75"  12.1520.99"  10.86:0.37" 12.80+0.37"

wnemg  Aedslulsazuonddsnvauiiouiu (a-d) lidanuuandeiusegeitdodigy (P<0.05)
nainsgIu b =lddiu 2% ww 2 =liiiu 10% vw ® =lidesndt 6% viw ¢ =liteendn 10% w/w
5 “laitounin 9% w/iw ¢ =liitiaenin 5% w/w
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mim’gwwﬂ%mmmm%ﬂumsufu%uﬁm?&m@ha%%@i’m q (M3197 2) wud I 7 YAN1INAGD]
Uimmmwmuaﬂuma 6.73-8.93 % v/w smmummsmmmmu mwumimﬂimmmmmummlumu
10. O%IG]EJUS@J’]G]SWE]UWWIAT]) LLamsLmuummaau&uuumummmu 50 pernwaiTea WWunan 48 dlus laiviles
‘UiuwmmwmummmwuwuLﬂumm%mmgwwmmm"b Ima‘wmmﬂﬂquluummLLmﬂmaﬂumsﬂuﬂqm L
ﬂa'fuﬁ 2 ﬁﬂ%uﬂmﬂawu%anﬂdWﬂduﬁ 1 uangumuANegiitudAy (P <0.05) esannsudauaziiiu
mamwaaﬂaw 1 waznquauaudutiananaisiumiouiu denndaaiunssenuves Singh [6] Wy
mmﬂﬁuammw 50-60 mmmawaa‘Luamau‘wLL‘VNLﬂuamvmuLLa‘Uamnvwmmmmaﬂmmwmmmwuw U#
ﬂ’liN@fﬂLLauLﬂUWJE)EJ’N“ZJENﬂaim 2 . Jutinainansfy Luaamﬂm’]mwuaaml@uﬂummml,ammmlam
ﬂ15L‘UasmLmaaamummﬂumwmuLﬂaa‘uuﬂaq ammuamamﬂwmwmummu (7] smﬁzmna’mawﬂuammu
anaINIINBUNaIIU mmmmm%um hog ium&ﬂ,muaaaa (8] ama’imnaw 2 mﬂimmmwmuwmmw e
SN UNTNINTFIY

mimwmﬂimmumwamum& (5797 2) wudn Ha 7 ﬁmmimmaamﬂimmmmmymsJasJ
Tuya9 6.67-7.86% v/w mmumm%mmgm (mwumiwuﬂimmumwamvmamaq"l,uuaamw
6.0% Mg USaassavwin) amaasmu mmﬁu%ﬂuﬂqw 1 wagnguil 2 mﬂimmmmmzmauaamm@u
i3 aéwaﬁﬁaé’]ﬁm (P <0.05) Imaﬂa'uﬁ 1 uay ﬂa':m?i 2 lylfanuuansamneedia wnfiansanusinasisuney
ivmwammu 121 eerwalug 15 uil uay am‘wm 115 aamﬁuama 15 W¥l wu mumm%mmﬁm
Wee 0.67 way 1.06 % v/w ANa1RU LLM?WﬂiMWNUWNUW@NiuLMH%ﬁ 2 naulaifinuunnevneata waii
az:um:u 115 ssAwaldod 15 w1 mﬂﬁuﬁmumummvLM&JLﬂULﬂmmmm%wumﬂmw wanslALinIn L:ua%
ammmﬂumiumLﬂjaﬁ]“mﬂmmsamLaaﬂsmmumwamvmameu szmlmamﬂaaﬂﬂ‘uwamiﬂﬂmsﬂaq
Chusri et al. [3] Wmﬂmiumwawammu 121 ssrmwaed Wunan 15 uil uﬂ‘immumwamumaan
ningualuAy Iae Chusri et al. ﬁm‘mLawwvml,l,mmwuuemLmﬂmamﬂmiﬂﬂmmqumsummLL;JLLauLquuwuu
JuAu [10]

3T satadiolonuen (s 2) nud i 7 gmasneaesdiviinumsatnegluts
14.52-20.58 % w/w Sssunasinnmsg i (FvusliiuTinumsadasmeieniueadeslsitesnin 10.0% lag
vhwitn) dlevhnsimssivsinaansataseemusaiamuuanatueesiiteddey (P <0.05) Imaﬁammﬁ
115 aeAwal@ed 15 Ui uﬂﬁmmmiaﬂmmEJLamuaamrmam 5998931 D NANAIUAN WAy amvmu
12199 walTed 15 W19 mUaIau mmammﬂmmaﬂmumrlmﬂmmﬂmﬁ]waa Chusri et al. [3] ‘I/I‘W‘U’J”I
gaunQil 121 sarwalea 15 i mﬁmmmiaﬂmmaLamuaammam auuwmmwmﬂﬁumﬂmauﬁmmz
aus[,umﬂamm:u 115-121 aamwama awwﬂvimiumjumiuwmmamﬂiaavmaiuLamwuaaimMWﬂﬁuu

mimmﬂsmmmsaﬂmmam (A157971 2) WU 9 7 YnnInaaelUsInaasainegluyis 12. 94-
15.56 % w/w mmumm%mm%’m (mmmimmﬂﬁmmmsaﬂmmEJmmaimaam’] 9.0% Imaumuﬂ) e
MNTUATIZINUI ﬂamn 1,2u8g 3 Uimmmsaﬂmmamumnmaﬂuamauuamﬂm (P <0.05) Imamamvmu
121 pmwaldod 15 w1 mﬂimmmiaﬂmmammnmam JOIA9UN A wam‘wm 115 aqmmjawaa 15 m‘m
LLa‘“ﬂallﬂTUﬂiJ Audiu N13ldaamaiinnnndi 60 e wadya mimu’]qmm gelatinized Fatunsiisaiie
mmmm 105, 110, 115 uag 121 ssmwalded 9y ‘mﬂ,mﬂwLiJummJiuﬂauiumwuuwuumm gelatinized
Vlﬂmﬂi\‘iﬁiﬁwmLLﬂQL‘UﬂEJULL‘UﬁQl‘U 1 dansramusinaensatagiotn enavililasiadesnanazans
gonuluthlgunn
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nMsmsamUBnanesaiuesd Ineinganduuasi 420 u'ﬂumm feiedes Microplate reader
(P57 2) WU uﬂimmmasmmaamaaium& 10.64-14.31 % w/w mmumm%mmmu mwuﬂim
Uammmaiﬂuua&Jmmaaluuaamw 5.0% Toethin deduandunesaiiv) devimsiasgyt nuin ngud
1 ngafi 2 LLauﬂﬁﬂJ‘Vl 3 fiaunnseenslidudfgy (P <0.05) Imwaﬁumu 121 serniaided 15 Wil fivsanoun
osafiusadnniiienmgll 115 esmwalea 15 uil egsiifoddy (P <0.05) yeuiing 2 nauAsNET
(gaungil 121 uarll5 ssruwaled 15 wii) illanuuandismaddunguaiunu LLauLJJE]LIJ'iEJUWlEJUﬂU
NUITEUes Chusri et al. ‘w’IﬂJLawwvmLLmuu%uwmmUﬁmmmaiﬂuua&Jmmﬂfm Faaonndostuauide
e Subhadhirasakul [10] 1@13'1mmmﬁimmmimaiﬂmuaamﬁlumwwummmﬂmusuaammeﬂimm
innnmiiuduiiinandiuveuds muumﬂwmimﬂsmmmaimuasmmmumiummawammu 121
mmwawaa 15 Wt Sediviunas masmuammmam muuammmmunmmaa’nmuamammmuaﬂu
nMstesdeuiiudu L‘wa‘lmmilmzmmsuuusnummmwL“dul‘LJmmmswmmmumauulwﬂmEJ

NAIANBITIAY WU mimiammﬂmwuuim&Jm‘iuam’]mﬁammmm 121 aﬂmlf?jalﬁliﬂa 15 w1l
\Juanmgfivnzauiian uazsesasn Ae miuqmmwammu 115 aamwamaa 15 Ul muum’;mwvw
spot maqa'ﬁﬂammamuuammms TLC hay am'3’1mamﬂiuﬂawawmwamummmumumamﬂuﬂ
GC-MS 81 2 an1sVAaes IneUSeuiisuiungumiuny LwaauauﬂmmwmaqmwwwLmammnamav
AINE7

AW 1 TLC chromatogram wesansnguinesafiuessluasataviuiufivdsunnannesing 4 (1-3) uaz
annasHIUAAiiu (4) @3gatu (stationary phase): Si-60GF ., s¥UUMANT (solvent system): CHCL,:
CeHy: MeOH (47.5: 47.5: 5) mnaaumﬂmm UV 254

1= msaﬂmmﬂwwuudmlﬂjawam‘wﬂu 121 seAwai@ya 15 wi

2= a’ﬁaﬂﬂmﬂmuu‘uummL‘Uamqmiﬂgu 115 a9A@ai@ead 15 w1

3= ﬂEjumU@:u C = Curcumin DMC = Demethoxycurcumin Wy BDMC = Bisdemethoxycurcumin
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M13°99 3 NMFIATIEN spot VasaInguiABATUEAAILIT TLC

. L, MR,
STV NI
C DMC BDMC
naelsWesy: wudu: wnvea 47.5:47.5:5. 0.43 0.29 0.20
nae lsWefu: wudu: temuea [11] 45 45: 10 0.40 0.35 0.25
anseR 4 srUsEnoundnveTueNs YR U
, USnar (%)
asnlsznou - - - -
121C154 M 115C 1540 control Asghari et al.[11] Leela et al.[12]
p-Cymene 0.37 0.91 1.14 0.40 3.00
1,8-Cineole 0.54 0.23 1.36 0.40 2.40
ar-Curcumene 1.90 2.08 2.18 0.80 6.30
Zingiberene 1.98 2.16 1.82 1.50 tr
B-Sesquiphellandrene 3.30 3.48 3.24 1.30 2.60
[-Turmerone 28.34 28.64 32.49 - 10.60
ar-Tumerone 30.64 29.48 25.79 68.90 31.10
O-Tumerone 19.26 18.29 18.47 20.90 10.00

nee - = iTeU tr = asranulosun ) | |

NFATIEN spot VesansNguIAesANuREAMET TLC Tuansainuliudu (1wl 1) wudn n1sileen
Woflgaumnd 121 uay 115 esmwalua 15 wifl §f spot vesmsnguaeiafiuess 3 vlia Ao Curcumin (O)
Demethoxycurcumin (DMC) wag Bisdemethoxycurcumin (BD!\/\C) %diﬂﬁmmLLmﬂGi’fol’mﬂéiJﬂwﬂm e
mmmm Rf wundalndlAseiuauideves Asghari [11] (m’a’mw 3) ﬂ’]i?Lﬂi’]“’%ﬁ]ﬂﬂﬂi‘”ﬂE]U‘UEN‘Ll’]iJu‘ViEm
sumeiiudiuemaila GC-MS (519 &) wudh s 3 Wmimaamamﬂivnawmmmwamvma
wislauiu Tawn P-Cymene, 1,8- Cineole, ar-Curcumene, Zingiberene, B -Sesquiphellandrene,
B “Turmerone, ar-Tumerone Lag O -Tumerone TngasdUsenoundnvesniuvonsseviutum 3 U
mwmaauﬁumiﬂﬁjm sesquiterpenes 3 ¥in fi® ar-Tumerone, B-Turmerone, ey O-Tumerone o8
donnnasiunuIdenount [11-13] é’aﬁ?mmmwmaammﬁu%’uﬁehumiﬁqm,%aﬁqmmﬁ 121 ugg 115 996
walea 15 Wil Fskaiuanssnnguaiuny
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AJUNANIINAADY

ﬁ]’]ﬂﬂﬂiﬂﬂ‘tﬂ‘W‘Uﬁ msmmmawammu 121 aﬁﬂ’]lfﬁalﬂiﬂﬁ 15 ‘LJ’WI LLamammu 115 DI
LGZIaL“lﬁEJE‘T 15 U hmmiﬂmﬂaumamjaﬁ]aumﬂmq 9 %QNWULHW%@J’IG\?%’]NW’IWU@ﬂ’]W’LAGﬂNW]S’NM’IG}i%’mEﬂ
ﬁll‘L!l‘WﬂVlEJ (Gﬁi’]x‘ﬁ/] 1) LLa.uLuawmsmﬂimmmimﬂm (GﬁiN'VI 2) WUﬁﬂﬁuWJ’lL‘UEWIE]m‘ViﬂN 121 9961
LSZIaL"UEJﬁ 15 “L!Wl uﬂimmmamuuaammmm Iﬂﬂllﬂﬁll’lmiuﬂﬂﬂ?WLiJE)u\i"ZJ’ILEUEJWEJmWﬂM 115 ENWWL"U@L“EJEJ&
15 ‘LH‘VI @EJN&J‘IJEJ?I’W’I%U (P <0.05) LLﬂu‘W‘LI’J’]‘VI\‘i 2 ‘U@ﬂ’]i%ﬂa@ﬂ uﬂsmmmuuwamumaimmnmammm IG]EJ
uﬂimmumuwamumamummﬁmmmﬁmmm 0.67 ey 1.06 % v/w mum@m muumimmmﬁawamwm
121 aqmmamaa 15 ‘LH‘VI a]aLﬂuamammmyanﬂ,umimmLﬂuaﬂuumu meimmwamammu 115 ENFY]
L"UaL‘"’UEJﬁ 15 °Ll’]’1/l E]’F-ULﬂuaﬂ?ﬁﬂﬁﬁu’]iﬂiﬁdLG]iEJlING‘?JiJU“UUV]lIﬂfUﬂ’]WVL@L“U“Lmu ﬁ]dﬂﬁ]i'ﬂ’]ﬂ’]iﬂﬂﬂ’]ﬂ’]ﬁﬂ‘umau
‘U@ﬂﬁ]ﬁ‘lﬁ/ﬁﬂ i’JJJ‘VNﬂ’J’mF’NW’J‘U@\‘1UiiiWﬁuﬁ’]iﬁ’]ﬂiUsLuN\‘ﬁJZJu‘ZMiuWJNﬂﬁLﬂUiﬂ‘t?ﬂLW&JLG]&J LLaﬂu@u’]ﬂﬁ]ﬂ?iﬁJ
miﬂﬂmamammmuaﬂumimmL%aauuimau N VIIGULMG’]LU‘LIEJ’] L°U‘u lwa ﬂiu‘V]E] GUQ L‘U‘LW]“LJ L‘W’eﬂ%ﬂ’]i
Lmemmamiwmaﬂmﬂwmmmwmmu

ANUBUAN
AzERTreveUANNBWITY AN SLImdwsIng aminenduasmaupsunsiatuayusulssinu
Tunsaliunside

LPNE15D1999

v o
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Abstract

Choosing an accurate and appropriate statistics in data analysis are to decrease bias during
the process of analysis. The purpose of this article is to emphasize on choosing statistics in data
analysis for health science research. In particular, it is benefit for medical and health personnel. The
component of choosing an appropriate statistics in health science research comprises of 1) data,
variables and scale of measurement 2) statistics testing 3) research question and 4) type of statistics.
Those components are linked to choosing an appropriate and accrual statistics in health science. In
addition, statistical testing is divided into two major type such as; parametric and non-parametric
statistics which have different assumptions. Hence, well-planned and organized into using an appro-
priate statistics is resulting to appropriate data presentation.

Keywords: Statistics, Data Analysis, Health Science Research
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mmuaamﬂ%mm !\/\ult|pte regression analy5|s dusunisnadeumigand Multiple logistic regression
analysis LﬂumﬁmaauwmmvﬂummemmmvmurmmﬂivLﬂmmuu waztludia 2 fuUs (Dichotomous
%39 binary outcome) Wity

unagy

ﬂmaaﬂ%aammmmua'ms“umﬁafﬂsm’N’mEJWﬂamasumwuaamJiuﬂ@UIﬂJﬂﬂiWﬁ]ﬂimmawsﬂiuﬂﬂi
Ao 11) Jaya Mudsuagseiunsinvestoya 2) MsnaaeuneEin 3) Anuide uag 4 4) UszLnnuesadnse
uiazesiUszneulimudAguazidonlosgnisidenitaiflunmslinngiteyandineimansguaimesnagn
fouagimNza

nsefiunuideiteasinsasernunulunsiudeyasgwasiden uwasyianudilad
Tnuszasiniide Faduvssiuddyiimsinsaniiinguszasdiensle wu Saguszasdiitonswssaun
Wasuiiou naaeumuduiusiaifiontsyung uenainil adflunsiaseiteyadiuunesnidu 2 Ussunn
fie AN IRSNLATARAUEUINS LLRSN FeaRTaasUssLaviimauansaiu Tneftaaannsiueindunis
maadmaiﬁusuauammimvmaufuuimﬂﬂm LLavaamUumﬁmaaﬂma%%amamimumiﬂivmaLLUUImﬂﬂm
szmLmauﬂiumemiLaaﬂiﬁmmuaaﬂmmumsa@maamLLiJimaJLLauﬁuamaqLummwaﬂaammauﬂiumw

ety m%miumimaLqu‘LumiLaaﬂIﬂmmmmmmvaﬁlummmw SAIEHE) doduuselovilunis
"3m'ﬁwu.aumLaua%aﬂamgﬂmmLLaummuau foll
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Measure of Measure of
central tendency dispersion

Inferential statistics

Descriptive statistics

2 groups

>2 groups

Test of association and prediction

N [ —
Dixti:[:::‘tlion ®Mean (X) ] [ o Standard deviation; SD ]
Non-normal . -
Distribution | ®Median e Interquartile range, Range (Min: Max)

Continuous

Type of
Variables

e Proportion, Percentage (%), Mode

Normal
isiribuion | e One sample t-test (p-value, Mean diff- (95%CI)) ]
Continuous

Non-normal

Distribution o Wilcoxon signed-rank test(p-value) ]

Type of
Variables

o Pearson chi-square test / Fisher exact test (p-value) ]

Independent group Dependent group
Normal i
Distribution | ®Independent t-test e Paired t-test
Continuous
Non-normal eMann-Whitey U test o Wilcoxon sign-rank test
Distribution

Variables (p-value, Mean diff. (95%CI))

[ e Pearson chi-square test / Fisher exact test ] [ e McNemar test ]

Independent group Dependent group
N !
Dsribution [' One-way ANOVA ] [° Repeated ANOVA ]
Continuous
Non-normal o Kruskul-Wallis test ] [ e Friedman test ]
Distribution

Type of
Variables

(p-value, Mean diff. (95%CI))

[ e Pearson chi-square test / Fisher exact test ] [ e Cochran Q test ]

Dependent  Independent

Variable Variable Bivariate analysis Multivariate analysis
e N ~
. Simple logistic regression, o Multiple logisti
Continuous ° ultiple logistic
Categorical (p-value, OR; 95%C1) )| regression analysis,

(p-value, OR; 95%CI)

outcome 4

Category e Pearson chi-square test,
Fisher exact test
L )\ J
e Ve ~N
Continuous e Simple linear regression, (p- eMultiple linear regression
Continuous value, Mean diff.; 95%CI) ) analysis,
outcome - N (p-uvalue, Mean diff. ;
Category e Pearson correlation (p-value, 9595C1)
— r, 95%CI) S
\ J
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Cholesterol Lowering by Citrus

augite Indnauauns’
Somrutai Jitpukdeebodintra®®

UNANYD

uzum uiivanaduiansiaunsotunlflunsanssfuneiaaneseals fansliun ansuniudu uas
wawediu daduarsraiuess wazduloemsiUaiu Tnenuin arsuniudy wavgaosiuansesu
Aewaamesoaldmenalndudinisyhnuves wuled v 1B 3 Tawe Sinmauay wouled 1o 3 o 7 daudule
91MSARUTIEANADIAAINDTIALABTNNNTTUDNTY ABLAALABIEA FIENSTINITUABIAANaTaa, N3N
1. uavailesoaiidunans uafmﬂﬁuLﬂﬂﬁuﬁﬂﬂi‘umumi@m%ﬂmﬂuﬁmﬁﬂﬁﬂé’ﬁaamﬁuﬁu sALR Vil
TusiulugnldiEnldanunsasusadnfuingld Seldanunsadududnlulumadls ililiRansdansizs
AOLAAELADTDA

AENARY : Uz Nahiueen WITUIY LeawWesiu wWeky Aolaaneson

Abstract

Lemon was one of Citrus fruits that were able to use as hypo-cholesterolemic substances.
There were compounds in lemon, such as naringin and hesperidin which were flavonoids; and dietary
fiber: pectin. It was found that cholesterol could be lowered by naringin and hesperidin with the
mechanism of inhibition of enzyme HMG-coA reductase and ACAT. While dietary fiber: pectin, could
lower cholesterol by increasing cholesterol excretion, binding with cholesterol, bile acid and neutral
sterols. Moreover, pectin disturbed the intestinal fat absorption by competing fat emulsification. So
intestinal fat could not bind with the bile and enable to absorped into the cell for cholesterol synthesis.

Keywords: Lemon, Flavonoids, Naringin, Hesperidine, Pectin, Cholesterol

Uper,, aedvwmelulagindsnssy aasndsenans uninendvasvaiuasung awan 90110
Corresponding author: TnsAwyi/Insans: 074-288-841 Blua Somrutai j@psu.ac.th
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unin

Hagtusgiuluiuludosiiunumddysegunmvesnu lnsauarsedinsy Tadasnnsuilanemsiiie
flluiludenginiiund anmsdmanuiammmsmefiddyueslssnnslan Ae Tsaviasadeninla
9a¢iu (Coronary artery disease) wagviilmdulsailane luansgeusniifUaedelsaiilaney (heart at-
tack) Uszanai1,250,000 Ausied Jegtheiisnwvdeudluliviuagaeninnin 650,000 au [1112] Uszinelne
wiazlifimsnunuadaniuueu LLmIiﬂvmamLaamwﬂaammumﬂaaaummuq vosanvnn1smglulsyns
Inewuriu [1][2] ‘\NMNW‘EJ’]‘EﬂjJﬂﬂHWLLﬁ”i’JUi?lla’]L%mﬂﬂ@IﬂLﬂﬂIﬁﬂu LLﬁ“WU’J']‘i“YﬂUVL‘UEJUIuLaEJ(ﬂmLﬂummm
ddtyamamile Keiudesinsinymnaeinsansduluilududen uaswuinsum Fadufivanadu
(Citrus) {iT7an3 (Biosubstances) vangvllaanunsaansziunaiadinasaald liid arswailiuesst (Flavonoid)
Faflandinsiuansefuoyyadaszilaneiu Tnewuasuiiudu (Naringin) uazigaLlesau (Hesperidin)
e¥mbuansngunlanlau (Flavone) (3] flautRansziunaiaaneseald uanaintumaiu (pectin) Saduas
dulvosluiiswaznalilnomgluivanady wu ueun Jaudilunisanszruasiaainaseamuiu [4]5]

8159191159102 UlUNTTANSEAUADLAALADSOA
fovanady oglund Rutaceae o du, uzun, dule, wazingwgn (Grapefruit) Wudu Wulsinad
Uaﬂwﬂfd iuﬂiumm"l,mumwaﬂmvmmﬂ LﬂuwmwawummammLLauastammJamuim Tnglanzuzu
Fahafluomsuanetesiludinszd iy Joduemsaunmadianis uzuniivansaeiusuasiias
81115 (dietary substances) m,mammiwmiiwummma 1 1euA
1. TUsAU (Protein) 0.44 ¢/100g
2. aslulaimsm (Carbohydrate) 9.01 ¢/100g
3. 1ndeus (Mineral) oA uaaw@en (calcium) 9 mg/100g, Wan (iron) 0.03 mg/100g, kundide
(magnesium) 6 mg/100g, Waawasa (Phosphorus) 7 mg/100g, lUuna@ea (Potassium) 109
mg/100g, latAsn (Sodium) 1 mg/100g, &ined (Zinc) 0.06 mg/100g, NaLAY (Copper) 0.03
mg/100g, Wisnild (Manganese) 0.008 mg/100g, @aLlew (Selenium) 0.1 p/100g
4. i (Vitamins) Town 3adu @, G, 18, 8, wazte, waasWlnuwuiiu (Beta-crytoxanthin) 1ng
%wﬁu%ﬁumﬁqmﬁq 29.3 mg/100g Snnudiiieimiiut-1 (Thiamin), Riboflavin) luendu (Niacin),
Asawnulngla (Pantothenic Acid), Ianuwaznsalwaa (Folate and Folic Acid), IaauT-12
(Vitamin B12) Amiuetslusuinsilefiu (tretionin) wagishuea (retinol)
5. w@uleamns (Fibre) oA LUmRY (pectin)
6. A3lsTuoes TauoatuazusuAls T (alpha and beta —carotene)
7. vlahaueed lawn wisuiu uasieaosiu lalatu (Lycopene), ginduuasduaudu (Lutein &
Zeazanthin)
8. dluusyn LokA dlufiy (imonin), Twidu (nomilin), kaglaunAiluy (obacunone) LasdYTUIY
(ichangin) tJu@u
9. n3alustu anseluthudusuazliidud
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wunLﬂuwwuwuwuwwiuﬂw3amiumvﬂaLaaLmaiaaiuLaamlm Tnefansddaifunumlunisan
SLAUADLAALADTOA asﬂmmswm 1 uiansfidunuimunuasiinismeassisenisansduasiadinasoa
smummﬂanm‘[.uwmmu Iounansngunantiuesd toun wisuiu (naringin), wazsawosiu (hesperidin)
saianslungudilsemsilazansth (Water soluble fiben) léiu ARy (Pectin)

P = °o w A Y
M197°91 1 %?ﬁqﬁaqﬂflf[.ull3UWUWNUWUWW1uﬂqﬁaW§3®UﬂaLﬁaLfﬂ@iaﬁ

Biomaterials in lime Example compounds

Carotenoids [7] Carotene

Flavonoids [8] Naringin,hesperidine,luteolin,nobiletin,
tangeritin

Organic acids [9] Citric,malic,oxalic,succinic,quinic,ascorbic

Terpenoids [10] Limonin,nomilin,ichangin,obacunone

Coumarin [11] Coumarin

Water soluble fiber [12] Pectin

N1TAIZAUADLAAINDTDAYDIANTUNIUIULAZLTAIUDIAL (Naringin&Hesperidin)

INNITNARDIVBY Kuvvska uazang [13] Tunseatgdnuiu 18 @ ﬁimmma:u (Orange juice) wag
mmiWWim (Grapefruit juice) e (naumvaw) Wnensvinssiunoiaanasoaluden nuiAelaanasea
1umamwm (total cholesterol) IuamwammmmmauLLanmiWWim ana931n 4.90+0.47 mmol/L
WO 3.55+0.49 uay 0.85+0.35 mmol/L muaeu duraieamosaauariulalUUsiumumnwiushanas
911 2.91+0.32 mmol/L 1 1.66+0.29 waz 1.99+0.22 mmoUL sy inwuinludnalsifeaedlans
ddnyfie iwae3iu uavuiuailuy Faduanserlnalau (aglycone) Tavansigailainu uarui3udu mudsu
uaziignslaseainedanmdi 1 uaﬂmﬂuuvl,maaLﬂmﬂimmﬂaLaamaiaaLLavU'ﬁmmmmmuaanmﬁafamiv WU
TivTnuanauilowFeuiisufunguaiuan Mnsansvaansiing Kuwska wag ﬂmvmmawmmmwa
IUﬂﬁiaﬂﬂﬁJLaﬁLGIEJ‘EEJa‘VNMlImLLﬁﬂuiﬁI‘UIUimuﬂﬂMMUWLL’LJ’LJGI’I nezintulunsruiumsdansisd
rotaameseaiisu lldidunaanmssunumsgaduneiaaineseatidildidn nzasiaaneseaiduoons
ga95zanas Jadunaneluveslaseainaies (Endogenous effects components) nanfie aslaailaisiu
wazudueiy fMassaeiindrondstuetlunguaunii (Statin) Miduansmsguililunisanluiuludon
fsnmil 2 Kuwska wazaniy [12] aguiiansieaeiiusas uidudu xgndesaaslasuuniiGenansifua
soglnalauieailaiiu wasuniuniunudiu Sedgnslasaidlndifesiuolungudadaoulasion ¥u 3 1
10 3AnWa (3-hydroxy-3-methyl- glutaryl -CoA reductase inhibitor #38 HMG-CoA reductase inhibitor) Tu
sUaﬂTﬂJLUm (open chain) Jesnsadudimsrnuveseuledion Wu 3 Tae Snma 1umsmaausmmu
299409 101 3 1A (HMG -CoA) Tegluguinlaiun (Mevalonate) Fadlnalrldimulawn fadu 3van
nMsdaATIzRnDLaANDTORT
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g
oHoH N | }
OH 0 OH UlH

Hesperidin Naringin

Hesperitin Naringenin

AN 1 TAseaEs19vensaUesSan UisuIY eaUesAY way unsSueiu

Statin HMG-CoA reductase inhibitor

a2 gaslassasmaniivesenaunfiunazioulyilion 1y 3 lawe Sanmna

wannil Bok uazAme [2] IéFnunnae wavesansKaLveII3UAY 0.05 g hagtaaasiu 0.05 g
flafalsnndududu (Gitrus reticulate 23 Rutaceae ) sognsans 100 g fliunnynzinn fesedy
AoLaAmaIaludanwazlusv, seRun1syincuenduleiie 1By 3 1awe Senmauay eulviie @ 1o Nludn’d
NAADY WUINVBINALLEAUBTAULAT LIS UAUALNTNansEAUABIadnasoaludanlaz TudAulng1wlitud ATy
LﬁaLﬁauﬁUﬂfjmﬂ’m@ué’mamﬂumﬁwﬁ 2 wonandl sedunsveuwes toulwlew Wy 3 Tae Ienmaues
wulesdio @ o fifanawhe fnsmluridunmi 3
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A1519% 2 waveInIsiiatsanliussmusmsEsuLNdninaasudunal 6 duavineseauluiiy
ABLAFLADTBAMINAALLAYAU [2]

syau T NGUAILAY nquA Y Hesperidin + Naringin
PLASMA
Total cholesterol, (mmol/L) 3.80 £0.28 2.42£0.31
HDL cholesterol, (mmol/L) 0.57 £ 0.05 0.71 £ 0.04
HDL-C/total-C2 0.157 £ 0.016 0.299 0.08
Triglyceride, (mmol/L) 1.12 £ 0.07 1.03%0.13
Atherogenic index 63T 1.1 26%1.1
LIVER
Cholesterol, (mmol/L) 0.181 £ 0.003 0.131 £0.010
Triglyceride, (mmol/L) 0.095 £ 0.002 0.075 & 0.006

¢

pmol-min™mg protein”

g

s

B HMG-CoA reductase

B ACAT

Hesperidin

Control and naringin

= ° < 2 A o ¢ = = o <
AMNMN 3 AITNNIUVDY L'?]“LJI"U?JL@“U L3l 9 IﬂLE] INNNELLAY LE)UISUNLE] P LN Iuamuwmaaﬂ [2]

ANansEAUABIAGAINDTDATaUARY (Pectin)
A & I3 g A - ~ DR oA P .

wWeakuuesAusznouveiloiiovesiiy wuldluivuaznaliidudiulng wu fvanadu (citrus) yn

yilo, wohUa, oy, wnsen, ndry, Hauazin (beet) Wudu iWaRududuloamns (dietary fiber) inulunily

waduazly middle lamella vuiidudideusewinawad (intercellular cement) wWadwdulnauwaalses

(polysaccharide) AlgansssuwAndlassasns uaenswesnsad-nuanglsin(D-galacturonic acid) ey

sofiumeiiusy o -1,4 lnaladdn (0L-1,4 glycosidic linkage) wagvyjansuanda (carboxyl) UAIUGNUNUTN
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meviSaeana’ (methyl ester) ﬁdmwﬁ 4.\Un A fipuaninsatunisgaduenmsvaneagis laun thana,
Imaamaﬁaa uaginaslsu1sviin muummamaaLLayammimmmaqmimmimﬂanmnaiwma Tnaw
ﬂmumamﬂaaﬂmsfluiﬂmaua f\]uLﬂaaumuqa'ﬂ,aw'ﬂ,uummmumsmmimﬂﬁua W thena, Traatnosea
auuum‘uﬂﬂﬂﬁmuaﬂmmﬂammi LUummiLaimmmW‘Lumiamummal,aamaiaaimaLawwﬂummsﬂiﬂ
waamaamm%mmu L‘Wmmuauamsﬂﬂmwwiuvmw&mwﬂumuwaLLauammaaqwmwLauiaawmﬁwmﬂ
ARududiuUsznaunan i'am/namﬂmﬂuamaﬁumms LUuﬂalﬂwaﬂ’lumiamumﬂaLaamaiaa“lw,aam 1oy
nnzaoaamesealalulusiuauuuiui daduildedodunsielsarasndeniiila

COOH (1-=4)-alpha-D-galacturonan

COQH
' @ cook

A 4 geslassaiavesdaiiu

ngnslassasvveUadiy ‘mmasuaﬂ% (carboxyl group — COOH) 184UARUILNLBaLAD Slula
ThBumsaiuomne? Fufhindusaalsdiavanarh (7] mu,u’nL‘WﬂmuaumauﬂmmﬂlmmmmaﬂEJasJ
Tngpulrsilumasiuenmsla lunsaeamnssuaivanunsoanialsaniiviasnaldl 4 waailsansiafuan
Town weudla iSunaudaiiu 10-15% iwnsenadu Tiusunauuasiu 25-35 %, fnn1ensa (Sugar beet ) 19
USunauuafu 10-20 %, aonnunziu (Sunflower) TWUSunanUasiu 15-25 %

Baker wazaniz [12] Wsiumuanuan1siine 15 Beafeatunaveanisifiuafiuduommsasuly
nMsansERUABlaamoTealulyed aunslansieuduiusseniUiinaeuuafuiifuussmuiusedy
Aowadmasaluden i 5 nuiseiunamanesealudenanandudndilaensaiuliinanisiued
u Tnenstuaiutosnin 6 nSudeturzanseiunsiadnosealdessliiifod iy fuulasmdonissu
Usgnu wWaduuiuna 15- 20 nfumeiu szanunsnannsiaaneseals 11-12 % luAuun® Lazazansyau
nowaamasealudenliungs 31% dilisiufueineiadlnaiu (Cholestyramine) Faduenianunsoansysi
AoLAALMBTRAlA 19 %
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z
(o]
-
(6]
=)
0
w
('
wd
o)
[+
w
-
(7]
w
- ]
o
X
(&)

| BESSSISE SO
20 26 30

PECTIN (g/day)

AN 5 AN IEnIUsInaveUn AunsulsemuiusEaunoiaaneToaludenuyee 99NN13
Anw 15 o9 [11]

wannil Fernandez wasanie [14] lédnwmnasdiivaiu (wlmmﬂwsummaam) Usu 0-12.5
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nilnelaaimeseas (NGuT 1) wagewsniasladnasoags (NGuR 2) [13]

Diet Weight gain (g/4 weeks) Plasma lipids (mmol/L)
Cholesterol Triglycerides
Low cholesterol
0% citrus pectin 223 131 2331039 1.04 037
2.5% citrus pectin 224 +21 2.6110.93 0.90 £ 0.20
5.0% citrus pectin 239123 2.0410.34 0.59 £ 0.26
7.5% citrus pectin 235124 2.07+0.49 1.021+043
10.0% citrus pectin 231 %56 1.66 0.36 1.021+0.29
12.5% citrus pectin 257t 46 2.02 0.54 1241035
high cholesterol
0% citrus pectin 166 29 5.821£1.50 1.17 X037
2.5% citrus pectin 157159 5201127 1.19 £ 0.67
5.0% citrus pectin 185+ 40 5.07 1 0.69 0.95+0.34
7.5% citrus pectin 202 * 58 411%0.78 1.07 1032
10.0% citrus pectin 206 T 47 4.06 £ 0.80 1.06 £ 0.58
12.5% citrus pectin 147 £ 59 1.9411.29 1.16 £ 0.18
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