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Abstract

A theory of diffraction of X-rays by crystals is originated from three surprising discoveries. Three
astonishing revelations of the 1890s opened our eyes to the world within the atom and began a still-
unfolding scientific and technological revolution: X rays were discovered in 1895, radioactivity in 1896, and
the electron in 1897. Scientists often fancy that their researches from the driving force of modern
technology, photography, spark coils, and vacuum pumps. These inventors were crucial, not only to the
world- shaking discoveries of the 1890s, and not only to materials science. In this review, we focus on the
development of the Bragg reflection limit theory of diffraction of X-rays by crystals. Bragg showed how the
structure of an unknown crystal or molecule can be determined from its X-ray diffraction pattern.
Mathematical analysis of the diffraction pattern can reveal the placement of individual atoms and also
explain the important mechanism which is believed to be the proper one for Bragg reflection.

Keywords: Bragg reflection, X-ray diffraction
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UNANED

mATeildvinisusulgstuindaneifivludiuresismsnandruaneius vie nisnesalenes dudy
nszvauMvaNTvISMsfugeanandendevannsmaiugnssuvesnsdunendy vedlasluluuiialug
Jusialy Tnsuvseanduasanuu lun 1) n1sresalanesiuuasssiumia (Two point crossover) 2) WuuN13ADA
Torosmumiaden (Single point crossover) lévinisnaaesluresjiRnsdsinnisaaeuiu 4 flviduinnsgiu
Ao Sphere Function, Sum square Function, Schwefel Function wag Griewank Function ﬁgwmmﬁuﬁdﬁ%’uﬁ
\ufizdnduduedned evinsidieuiisunanisnaassnuin msaedalenesuuuiumiaien logidhgen
wanzasldfluseunsinuiimniinisnesaleneuuuassiumis uaznsmeaedldinuszansninnisvinures
Sane3fumut aedisaunsnfiusyAninmmshauresdiuiindanesfiudnie
fdndty: IiwdndaneIiiu gefivanzan nszuiunmsnealened

Abstract

In this paper explaines the improvement of the genetic algorithm in the crossover process of the
main approach to finding the global optimal. It relies on the principle of genetically inherited genes. The
chromosomes are transferred to the next generation. Two types of crossover are proposed: 1) Two point
crossover and 2) Single point crossover. The proposed scheme are tested with four standard functions,
namely Sphere function, Sum square function, Schwefel function and Griewank function, all of which are
widely recognized. The results of the test showed that the crossover using only one crossover point gave
a faster and closer convergence than that of the one using two crossover points. The experiment also found
that both approaches improve the performance of the genetic algorithm

Keywords: Genetic Algorithm, Optimization, Crossover Process
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NUITeilan1Imaaesiud Hadduuinsgiuded
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1. Sphere Function
d
2
S(x)=3x;
i=1

Tnefi ﬁﬂuaummagﬁ 5.12, -5.12
el f(x,,X,,...,x, Jwae f(-)=0

2

2. Sum square Function
d
f(x)=ix!
i=1

Tnefi ﬁﬂuaummagjﬁ 10, -10
el f(x,,x,,...,x, Juaz f(-)=0

(3)

Sum Squares Function

3. Schwefel Function
d

£(x)=418.9829d — > x, sin(/| x; ) (@)
i=1

Tned flveutumagil 500, -500
el f(x,,%,,....x, )uaz f(-)=0

——
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Schwefel Function

02)

w 500500

4. Griewank Function
d 2
X.
S(x)= ’
,-Z_ll 4000
Tnefi ﬁmam‘umagﬂiﬁ 600, -600
el f(x,,x,,...,x, Juag f(-)=0

d (xA )41
—ITcos(—%) + (5)
=l \/;
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Abstract

The purposes of this research were to 1) compare the students’ learning achievements before and
after using the sets of practices; 2) study the effectiveness index using the sets of practices; and 3) investigate
the students’ satisfaction towards learningusing the sets of practices. The population were 99 students who
were taking Calculus Il on the second semester of the academic year 2015. The sample were 13 students.
The research instruments were composed of an achievement test, the sets of practices on the integral using
formula and integral techniques, and the questionnaire of satisfaction. The statistics used in this study were
percentage, mean, standard deviation, effectiveness index, and paired t-test.

The findings were as follows:
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1. The average students’ achievement after using the sets of practices was statistically higher than

before using them at .05 significancelevel.

2. The effectiveness index ofusing the sets of practices was 0.3031.

3. The students’ satisfaction towards learning using the sets of practices was at the high level.

Keywords: Sets of practices, Integral using formula, Integral techniques
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+0.010 1.466+ 0.009 1.411+ 0.011 uag 1.448 % 0.019 A1ua1AU
fndndny: divin yuideauy aweduidu

Abstract

Refractiveindex (n) is an optical property which can be measured by various methods. The objective
of this work was to design and fabricate apparatus for refractive index measurement using the laser refracted
light through different media. The apparatus was composed of laser light source, transparent hollow glass
prism for fill the desired liquid for refractive index measurement and the screen for identified the refracted
laser beam position. The refractive index determined from this apparatus was used only, distance of prismto
the screen, the distance of refracted laser beam on the screen and the angle of deviation. The
measurements the refractive index of water, glycerin, vegetable oil, syrup and honey were found to be
aboutat wavelength 650 nm, 1.329+ 0.010, 1.471 %+ 0.010, 1.466 + 0.009, 1.411 + 0.011 and 1.448 £ 0.019

respectively

Keywords: Refractiveindex, angle of deviation, Laser, Prism
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Abstract

Investigation of pollen quality and vigoris importantfor plant breeding process, especially fruit tree
or seed plant. This research aimed to study pollen morphology, viability and germination of economic
flowering plants found in PhranakhonRajabhat University. The morphology study indicated most of studied
flowers have oblate in shape, external surface with smooth type, and cyan-color. Plant in same family
trended to have similarity in pollen morphology. Pollen viability test with acetocarmine staining showed
the viability percentage of each plant not differentin range of 95.19-97.83%.Wrightiaantidysentericashowed
the highest viability. The pollen tubes of 4 species including Wedelia trilobata, Adeniu mobesum, Wrightia
antidysenterica and Catharanthus roseus had ability to germinate. Pollen of Catharanthus roseus showed
the highest in germination percentage and rate in all concentrations of sucrose solutions. This research
could be used as the preliminary data for studies in plant taxonomy and evolution and further application
in plant breeding and seed technology.
Keywords: Germination, Morphology, Pollen, Vitality
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anududutinagiasa 15% (19167l 2)

a v v ¢ o Ao o '
YUA 'Vl@li?%@ﬂ'lEJﬂﬁi’J\‘quﬁ‘Vlﬁﬁﬂ‘LJLLUUsL“ULLﬁ\Wlﬂ']a\‘]’UEﬂEJ 100 w1

vilany % ArwiTinwavesazessy (n=5)"
1. nszauvDNAeY 96.87% + 1.00
2. UM 96.33°+ 1.07
3. 9Un 97.49° + 0.33
4. ¥IuTy 96.31%°+ 1.22
5. fouRSe 96.49" + 1.95
6. UMUY3ALN 96.68"+ 0.77
7. WAUNWAY 95.19° +2.00
8. Wafivey 97.83°+ 1.40
9. WWINIE 96.80°° + 1.27
10. Aa1A 97.13%°+ 1.27

A Ladeiifsnuinieiu wuneds SanuuenasegisdiivedAgniedan

43

——

aad

SEAU ANUTENY 95% (P< .05) (3331A1e9iUU Duncan)

et



NIATINIFEnsLazmalulad WINeIREIVAGNITEUAS 6 (2559)

Journal of Science and Technology Phranakhon Rajabhat University 6 (2016)

a ' s & & a -~ a
M19199 2 Aesidudinisienindevetareonsyveiiy 10 ¥iia
Flal

S & 3 ¥y g
VlLaUﬂluﬁﬂ'ﬁaxm&lmmasgiﬂ'iammLmumumm Wuszeeian 6

3n3IN1590NLRARY (%) (n=5) NUmaglasarnududunigg’

Ty 0% (ndu) 5% 10% 15%

1. nszaumonAen - 91.13% + 3.45 92.36“° + 5.67 91.80°° + 3.01
2. uMm - - - -

3. 9¥UN - - - -

4. U - 91.17° + 2.82 90.35" + 3.68 86.64° + 2.33
5. foufeSe - - - -

6. UTUYS - - - -

7. WAUNES - - - -

8. Wafivey 86.15° + 4.96 89.37° + 1.81 89.01% + 3.88 90.92°“ + 3.19
9. WWINIE 94.24°+ 2.79 93.50% + 0.62 93.58% + 1.79 93.50% + 1.98
10. 88176 - - - -

tadefidfsnusmeti wneds fanuwanssessdifodfynsadinisesu anudesiu 95% (P< .05) (B3RS 1EkUY Duncan)

mﬂwamwmaaqasaaaLs%maaﬁﬂumaﬂﬁﬁ’]u’]ﬁﬂwwﬁ
Wi 4 ¥8n31n 10 Guﬁml,vi']ﬁ?uﬁmuﬁmanmaamLia%ﬂﬁ
%ﬂaamﬁaaﬁmﬂ&muriawﬁwﬁﬁwudﬂazamLsa@m
fmeniimun 15 vla fifios 5 ¥dn fannsasenldly
asaraetnaglasannasduduuifivefifusing
soneaiy Inewesidusnissenuazilasifudainud
ﬁ?j%hjﬁmmé’mﬁuéﬁ’u[4]ﬂ’1'§‘1‘7imaamazaamaémaaﬁ%
urazvlinavsanuueeanasiiels avilnudeanis
Usimanuduturesiiniaglasaiiieiuunas
svauliiviAull] MnmsAnwidnuivasaisgyues
wmﬂmpLLaxLquwwmmsmaﬂlé"Luﬁmgu WA
Woesldudnseenaviinduilodssduarsazareiidl
vmna a'awaamLm‘g"ummz@wmLﬁyaauaxmuw
Fosorforinanalunissonvingdy asiiiulddn diana

44

——

glasau1aziinnud1Agysion159envemaonayeaLey
oglsfimu ivdn 6 vila Anuinazessailiieen a4
91AUIAINAUNAF WU 1Mz EznaTluNTeNEIY
vidodimudsnissigemssuiielilunissen Wudu
3.4 Anasalunnssenvasnanaceadsn

1nnmsthily 4 vdeRfinnssenveanasaisny 1
Anwanusilunisienvemaenaresnsaluaisazany
hnaglasaanududy 15% unan 6 Faluswudy
aveRuTHTBUNINILANTAtEN TR 1TIAET (nely
nan 15 wif) Teedfiuesifudnissenganinfivwiady
pg1afludAyn1eaia (P< .05) daunafivg nsvau
yeaFosIATTILTL A iin1INUBMADALIMATIINUL
15 1 $3las wagnuhdnsnnissenasdidngadunuinand
ity (il 2)

et



NIATINYIENANTUasNALULAE ININEIFEIUAYNIEUAT 6 (2559)

Journal of Science and Technology Phranakhon Rajabhat University 6 (2016)

6 i T

8 -] 10

AT 1 dnunizgusuardvesareausyuasittnen 10 ¥lla : nszauvBaden (1); uid (2); YU (3); YIus (4); fefelsa (5); vuys

19 (6); waUNE (7); wadiweyn (8); unwenae (9); uazdaid (10)

100
90
80
70
60
50
40
30
20
10

u

% N1599NLARYVDIAZDDILTEY

1 2 3

——n3zAUNDY
—= U
e [Tkl

== LW

szeian (Vlue)

awdi 2 Sasniasilumssenvesavesusaesiy 4 alin lussazaredinaglase 15% meluszeziom 6 Talus

4. #3UnNan15I9Y
aﬂwmvmqammmwmmaqwmaﬂmﬂm 10
viin Ao nssnuvonden uha wU1 BIuTy Fopfans
Uy weiuwds wafiva unewas wazdandl dadlng
fisusanas3 RwifstuuenGeu uasiidin Tnsfivieg
immmmﬂuﬁ]uuaﬂwmuauaaqLszwﬂmaﬂu INN13
lHddonevdlaailunuiivunazsiadilesidudaud
PinlndiAeaiu aglugae 95.19-97.83% lagnafivgy
S S 2 ¢ Aaa = P
Juiiwndidefidudnnuldingsiign Tuvasiiunemie
S = 2 ¢ P <
Juiiwniidefidudnistenvemasnisngefianiaziii
ign nfigniinisseniiies 4 vliadeyalun1sinuiil
annsalfifudeyaniugiulunisfinviniseunsuisu
ity wazihimaialudszgndldlunsusudseiugiiold

45

——

5. pAnssuUszNA

HI38veveUANAIYINTIING ALY INEIMENT
wazimaluladuniingndesivignszuas Mlvaanu
AULATIEAN LT gUNIRluazIATRllanaIneIansT
[ 4 ao Xo a ' Y =
binAdetidnsganlulaned

6. 1l@NA1591989 (References)

[1] a17ad $ndnd. 2539. azeausn.lotfvualng.
NN,

[2] Melekber sulusoglu and Aysun Cavusoglu. 2014.
In vitro pollen viability and pollen

germination in Cherry laurel

et



NIATINIFEnsLazmalulad WINeIREIVAGNITEUAS 6 (2559)

Journal of Science and Technology Phranakhon Rajabhat University 6 (2016)

(Prunuslaurocerasus L.). The Scientific

World Journal, 1-7.

[3] 910301 NIALIA. 2550, ATNIZIRB IS ULTYUALINA
¥24lUTUADAMNINALDDUTVDINIUALIY.
INYIINUSUS Y1 INeImIdansunITudng
a1913vnnalulagnisudnfivuniineide
wialulaggsuns.

[4] n3ed nsdnsdena, lovdu glag, inssu abduns
wazsan axgliv. 2558.dg1u3nen ANUTTIN
warnIsIaNvaLLINYALN 15 via. @191
3y AugInerAiansuazinalulad
UIINYIRYINVANATIYY 5.

[5] 1nFeednd Inowss gl auantunassd asgdnd.
2551. guugiiflmunzaudasiunisiiuinen
AZBAUNETOYU. 2.INE.NY,, 39(3)(Fiew): 36-39.

[6] A3l 017548y, WaBUID WIAITITUA LastnTes
@ neney. 2556. navesviinvanansdanausl
FIAUAZA1NNYDIALDDIUNAITUAZNITAAKA
vosdulonug ‘nasd’ Tuyrensuanluggnia.
2vd.nw., 44(2)(fue): 385-388.

[7] idfe Tanan. 2558. Aufiddauaznasiiudnen
azaausnizouiiugnluimingashng. 113ans
IngransainnseUe, 24(1): 89-99.

[8] @WsnITed ASUNA, Nl Boudn, d3na w8 uas
IN3e9And Ineney. 2557, navasngnIAHBna
TINUAZAIINIDNVDIALDDUNETULALND. LU
\NwA5,42 RUUNLAY3):174-179.

[9] UAey1 LAINTEAN, 1@ @1553388NA LazInen
AN5TISHENIA. 2549, HUFIUINYIUALAITIBN
YosduUaanaaulUENINNAADILAZSITUVIR,
W, 57-65. Tu31891UN15UTEYUNITVINTVRS

46

——

UMINUISIINEASAERS ASeR 44, @ity
UTINGNTUNYATAIENST, NTHNNL.

[10] 43131 191299 wazgan3mil anag. 2552. N1SANYD
AMUNTINVasareR s lunaNEiNadNRIg. u.
304-311.1U51891UN1TUTEYUNITYIN1 TV
uvming1deinuasaans adedl a7, anvadiv,
UATINNTENYATAIANT, NTUNN.

et



NIATINIFEnsLazmalulad WINeIREIVAGNITEUAS 6 (2559)
Journal of Science and Technology Phranakhon Rajabhat University 6 (2016)

BNTNAVIIGATAITATANYTINDMNIABNITRIYAUL HanEn
2 o/ v v ¢ A o o = S
wazUIuusainguasinniaveniugnIuldanuanlussuulalasweaiing
Influence of Nutrient Solution Formulas on Growth, Yield

and Pigment Contents of Green Oak Lettuce (Lactuca sativa L.)

in Hydroponics System

NASY1 1 F35A0 WL uIAnG Yl waz Aven A3u’

Monticha Chawna Sirisuda Phimwan Narasak Boonmee and Kongake Sirigam*

IV UNYASANEANT A Inemaniuazinalulad aninendesydignszuas njuvma 10220
Department of Agriculture, Faculty of Science and Technology, Phranakhon Rajabhat University, Bangkok 10220

“Corresponding author: siringam@yahoo.com

o/ ]

UNANYD

fnn1avien (Lactuca sativa L) Sadufinadadifinauaimismsuazyarmansugiogs wasdouvan
Ugnluszuulalasnedndiluszuunsuaniiannsomuauiadensuaniifinadensiatqivlnvesiivlneiany
og9Bss e sy ideiFell inqusrasdiflefinuBswavesansazanesige s fiunndieitu 5 gas ldun
gATNTTUAT GATNITUATAALUAY 1 gRTNTEUATAAKUAY 2 gRInszunTAnLUal 3 LavanInisam denisiaseiule
NaWdn WazUTinusininguesinneveniusniuldaiivgnluszuulelnsweiind Muuwunsvaassiuuduanysel
(Completely Randomized Design, CRD) $1uau 5 Awnaas Amaaesay 4 51 21nn1sfnwmudn dnmavessiug
nsuldafiugnluansasaresimermsgnInisiuaransazaiesnesgnsnszunsiauUas 1 nsadydulauas
USnamandmnniiagn luvasfidnniavesiugniuldaiugnluasazarssinemsansnssuasiautas 3 fivsinm
sse¥ngnigluly WWud aaelsitadio naolsfladd maolsfiadioun uasualsiuassiammninniian
AEARY: 5191915 HNNAYIBY HAKER T3ATNY

Abstract

Lettuce (Lactuca sativa L.) is a vegetable salad which has high nutrition and high economic value.
It is mostly grown in hydroponics system that it controlled the environmental factors affecting the plant
growth, especially plant nutrient. The objective of this research was to study the influence of five nutrient
solution formulas; Phranakhon, Modified Phranakhon 1, Modified Phranakhon 2, Modified Phranakhon 3 and
Commercial on growth, yield and pigment contents of green oak lettuce that cultivated in the hydroponics
system. The experiment was designed as completely randomized design (CRD) including five treatments
with four replications. The result showed that the growth and yield of green oak lettuce were greatest when
cultivated in the commercial and Modified Phranakhon 1 nutrient solution formulas. In addition, the
pigment contents in the leaves including; chlorophyll a, chlorophyll b, total chlorophyll and total
carotenoids were highest when cultivated in the Modified Phranakhon 3 solution formula.

Keywords: Nutrient, lettuce, yield, pigments
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dvBwavesansaratusIfe NI uAN1sTY 5 gnssie
nsasLAule wandn wazUsuiusindngues
Finnaviesstusn3ulsaiignluszuulslasmeting
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gAY 662 644 Laz 470 wiluuas taewn3asian
migmﬂauum UV-vis spectrophotometer (Jasco V-
550, Jasco Corp., Japan) VN TR A1
gandunasitldluduiumiviuiunaslsiladie
aelsilagd paslsiladiavun wazualsiiuoasimun
(lulpsn¥usensuimingn) audsn1sves Shabala
wazAe [8] way Lichtenthaler [9]
Chl a = 9.784D¢s2 — 0.99D¢aq
Chl b = 21.42D¢4q — 4.65Ds62
TC = Chla + Chlb
Cxtc = (1000D470 - 1.90Chl a - 63.14Chl b)/214
A1 D fiB mmi@‘ﬂﬂﬁuLLm‘ﬁmmm’mﬁu WA i

Urdeyanisiaoiuln wandn wazUIuim
saingnelulu 113ies1EinuwUsUsIu (ANOVA)
wagyhnsisuiiisuanuunnsssenindmnaesdag
3% Duncan’s New Multiple Range Test fisy iy
Weddy .05 arelusunsuadauszynd (SPSS for
Windows)

3. NANTIVY
1. M3R3YAULn
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A135197 1 AUEs AUnTmsany wagdiuiuluvesdnniaveniuinuldanieny 28
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a 9 v ¢ & T aa 9 v v o
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[ 1

Unanea
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Uinmfasfuiiiutu Woifvsuilfifung 14 Yu yn Treatment fUSranwdy Junanindasy wagan
Baveuanas Tuvmefianuudafiotu azuuuaruteuresuuyn Treatmentanaadntios fraaoudaliaziun
AruveUTLEUASun LY fsfudesay 0.1gwn Waiiusnwily 14 Tu suniiviugBuidiman Wutuoss
$I3WUIAINTAY WIAU 3.17x10%-3.21x10° FeiluFunanAuunsgiunde Susiguruvesvuslned fmun
QAunIgiamualiiAu 1x10° Taladldensy dafaduasddlifumassiluiud 14 Seagdhousadiduniug
Wuilongnisiiv 7 Ju
Adndgy: susadiduminniy ongnsiiuine dadrundsihadrendenunden sty

Abstract

The objectives of this research were to optimize rice flour and glutinous rice flour ratio for
production chilled Khanom Sarnae-Jan and to study effect of gaur gum on Khanom Sarnae-Jan’s shelf-life
that were packed in polypropylene box stored at 5+ 1 degree Celsius. Rice flour and glutinous rice flour
ratio 60: 0 55:5 50: 10 45:15 and40: 20 grams were studies. Khanom Sarnae-Jan that produced from 50: 10
ratio of flour had the highest cohesiveness, resilience and highest appearance, texture, overall preference
score from panelist then the 50:10 ratio of flour was selected for using guar gum 0, 0.1 and 0.2 % of flour
to produce Khanom Sarnae-Jan, stored at 5+1 degree Celsius for 14 days. When amount of guar gum
increased moisture content, water activity, firmness and resilience of Khanom Sarnae- Jan were increased.
When storage time increased moisture content, water activity and resilience of all treatment were

decreased but firmness were increased. Preference score of all treatment Slightly decreased and using 0.1%
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guar gum got the highest overall preference score at 14 days. Total plate count rising rapidly when storage

time increased and over the limit of Community Standards of Thai dessert (<1x10° colony/gram) at 14 days

with 3.17x10°- 3.21x1 0 °colony/ gramwhile yeast and mold still in Community StandardsTherefore, it

isconcluded that Khanom Sarnae-Jan had shelf-life of 7 days

Keywords: chilled Khanom Sarnae-Jan, shelf-life, rice flour and glutinous rice flour ratio, gaur gum
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2.4 MTAATIZANANINEDA

As1zinan1sanalagleds  analysis of
variance (ANOVA) WagitAs1z9A1uLANAI9U8 4
Aaduda833 Duncan New Multiple Rang Test
(DNMRT)
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Abstract

Mung bean is legumes which was importance source of carbohydrate and protein. Germination is another
method in order to an increasing of nutrition value and pharmaceutical ingredient in cereal which low cost
process and natural method. However, properties of mung bean during germination and process to be flour
was important to product development. This research was aimed to study effect of starch process on physico-
chemical properties and functional properties of germinated mung bean flour. Mung bean was soaked for 6 hr.
and was germinated for 12 hr. Then the germinated mung bean was processed to be flour by wet milling and
dry milling. The chemical properties show that moisture, protein, fat, fiber and ash of germinated mung bean
flour from dry milling were significant higher than carbohydrate content of germinated mung bean flour from
wet milling was significant higher than mung bean flour from dry milling (p<0.05). The physical properties
including L* a* b* and density show that the L* a* and b* of germinated mung bean flour from dry milling were
73.03, 6.12 and 20.63, respectively, whereas those of germinated mung bean flour from wet milling were 65.65,
4.68 and 21.4, respectively. Density of germinated mung bean flour from dry milling in which 0.93 and 0.86
g/ ml, respectively. The functional properties shoe that water absorption, oil absorption, swelling power,
solubility index, foaming ability, foaming stability, emulsion ability and emulsion stability of germinated mung
bean flour from dry milling were significant higher than those of germinated mung bean flour from wet milling.
Freeze thaw stability test show that germinated mung bean flour from dry milling had higher percentage of
separated water (% syneresis) than those of germinated mung bean flour from wet milling. Gelling properties
gel formation of both germinated mung bean flour were 9% (w/v) concentration. The result of viscosity show
that pasting temperate of germinated mung bean flour from dry and wet milling were 78 and 75 °c,
respectively. Peak viscosity of germinated mung bean flour from and wet milling were 1113 and 2391 (RVU),
respectively. This result indicated that germination and starch process affected properties of mung bean flour
which difference advantage. Producer could consider this result to decide an using of germinated mung bean

for product development with the highest value for consumer.

Keywords: Mung bean, Germinated Mung bean, Wet milling, Dry milling
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n33338n1sYiuile

(7)

. 5,
AsTUIBNsYiully

(1)

Arrnuudureaidndesen wuiutlsiadeasen
Twiadianinfu 0.86 n3u/fiaddns wasuthdndensenld
Jendaniiu 0.93 ndu/fiadans dlowSeudiouisnis
Taiuts wududedadersenlaidendiAinumiuiugs
nutadndesentduisedafituddymieadn (p<.05)
Faaunafivin el nuaglaiuiad aumuiny
AN awﬁmlﬁaqmﬂﬂummawmﬂ LaEANULEI 8V
wils 1ainarnauazideavesnisliilenudedanden
senonaariinmsuiindafundusnniuludiedinisazanei
?jd&iwaiﬁuﬂnﬁlﬁﬁﬂmwmL.Lu'uqn

3.3 aaudaldamdinveuldndeiliniuazly
!
wan

HavesIsnsldudeionnuanunsalunisgaduin uay
115lu (Water and Oil absorption) AN84N15WDIA7 LAy
n1sazaleil (Swelling power and Solubility) N15LAn
diladu wazAULENYIVe99TaTU (Emulsifying activity
and stability) vesutaiiiliensen wandlunsei 1

A1519% 1 uansnuaudi@anivewdidulisrsenmeisnisiy
wisnazlsdien

- n /sl

AUANUALTINUIN T |~

: Tadwsra Tden
nsgadui (nsu) 2.09+0.00° 1.80+0.00°
nagadutiu () 1.29+0.01° 1.22+0.02°
A1INBIRI (N5U) 3.06+0.00° 5.59+0.112
Msazauin (nS) 0.29+0.00° 0.11+0.00°
nsAnddaty b
Y 65.33+0.33% 62.780.51
(5088%)
ANULEN SR IDLATUY .
Y 68.44+0.19° 65.78+019
(5088%)

2199 3 ANd L* a* b* wagAranuiukiuvealslensenaie
an A L o o
Fasudanudanuulawrawaslaien

(nvaaduad L* a* b* wagA1ImUANIRUUANNERY)

Al 3 uanAnd L* a* b* warAIAMURUILUUTS
wadnTerseniivhlduieuaslaiidon wuin wilsdaiden
sanldurediAnd L* a* b* iy 73.03, 6.12 way 20.63
ANUAINU @auUnsiUendand@winnu 65.65, 4.68 Lay
21.45 pwdrdiu @ L* vesutsdndensenlsineazgs
ndnsliden unnenafuegnefidod A (p<.05) F1919
Aaanmsudinvinlididovealdenazaneiuih Seviild
fnd L* isanniu
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13197 1 uansnuauiRdaniifivosudedandensen
n33nsld@en uazlaius Inonisiutdndensenain
Bnsliwie wazlillenindiasiginaaudinieiiu ms
AATUL MsARTULNTTY F&enNTNBsT Nsavany Ang

Y

e

a av o a

Nnddatu waAmuENgsYRIRNaTtY WUl o5kt

fnadonuantAidinidiivecutsdndorsenagiad
Toddn9ada (p<.05) Tneutidaudersenainisnisly
wa uazutladaudrsenanisnislidendansgedui
2.09 uag 1.80 N3N ANEIAY ms@m%’uﬁwﬁu 1.29 uag
1.22 U MUAIAU ANGIN1TNBIAT 3.06 UaL5.59 NTu
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Wndilatu Sovay 65.33 WA 62.78 AIUAIAU LazAINM
\@hysesdiatuioray 68.44 uay 65.78 AUAIAU

3.3.1 magadui wazihifuveutls Tneluududs
wldannsnararsluiifuiifigumgddnigunaily
nsimeartud doduiiadunts wazdeialily
gaungivieadinanivazgatuih uaswostildidntos [9)
MnmsAnmAaNansalunisgaduih uasthifues
wladndeasenanndsnisnislduisuasldiden wuin
Fnshifinasiormnuaunsolunsgaduih uasinsuoeng
fifudfynneadn (p<.05) Fautlsdudersenainisnnsly
LLﬁQﬁﬁ’]ﬁ’Nma’m’150114?175@‘@‘%‘1:!;1 waztsfunniudl
fudertenanisnisnisldiden aenadasiu uuvniud
[10] finuiudanidnainisnistauisfianyauisaly
mﬁ@mﬁuﬁuwmm’hLLﬂané’mm%%ML?Jﬂﬂasjwﬁ
HodAgy (p<.05)

3.3.2 MAINITNBIFIA@INTaUIUONANULAYoILTS
anlé Tnoutlsiisifdanswessigeasiienuvilngailouts
an wu wilefudds iidesndedaanaiinismesh
wnTuidesq avdwalifinansuiinisndeuiiladesas
viawdoulmlfentu esnnlianaihdassiegsous
diaudandetosas Fadudnvazveanisiinaunile
drunsavarefinnuduiudsuiidenisnesds Aele
paumgdifistudinanisowosiauiuiy ahlvierdlaauis
druvgreanunanidinande silidnisaransgedudae
[9] NI TEidsnsnesiveilidnderenain
Fshiurs uashionfigunail 80ssrwaidoa nuiy
widadertenaindsnistaduisdimdsnisnesdsingn
wildudersenanisnislionegadvedfynisadn
(p<.05)

3.3.3 gn1sarate nuiwdedudeasenainiinist
whsiennisararegeniudsannnislaiden fiidesan
Asluuievi litiuSuad damaged starch 11nnann1slal
Ben fedudedinansuinnswest Tuanaveserilas
Tudinaniiviauisnazargeananninanisaladienin
wilefifiuSunas damaged starch tow donndesiunanis
VAae1ves Chen wazranz[s] finuitudetnmiesly
Uszineldniuildanislafiuandstuiinnsazaresaiu
Feduuilifesnnudsiinanlnonssuaunisliuasdl
yurneynaLEn sl uiiRaidudasuihuindni
nsvurunslldedinalidinansdumneendududnvili
druedugudaszneufeozilaanszigonnu uay
azanethldietu fahdailiinmsazaretwoudd
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wanlnenszurunisliuiafidnganinudefindnlae
nszuunslaen [11]

3.3.4 NMSNADNATU LarANULENYTVeIBNaTU WU
ensviudedinanonisiindladunazAnulaiysues
satuluntidndorsenlaenuinnisudsdndenen
Ine3sn1sliwie waglieniinuaudfveanisiinddiadu
wazANENYsVeRNatuSesay 65.33 68.44 uay Sovay
62.78 65.78 audndu Wlowssuiisuisnmsiudaiiaes
Wuirnuautinisiiaddadu wazadnuaiesves

datuveatlanndgrenlngdsnsiuwradansinineds

v A

FuTertenlneiinslilon daduudedndenceniag
Wasldilendadinuandilunisiinddadu wazainu
@desvesdiatuunnniutidandersenlagdsnisldusis
oslitdAgyn19ads (p<.05)

3.3.5 n1siinWesLazAULEtysYInes (Foaming
capacity and stability) vesutldadesen
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WositAnaunely 30 3urdt wuin Usinasnisiinneswes
wilsddensenanianisliuiedie 26.17 fiadans luvae
fiUsImsmMsianesweilsiudesenandsnnsliden
Ao 24.83 Tadans fauudadoienainisnisliuieds
fUsumsnsiAnnesgeniutsdndetsenainisnisla
WenegsiitedAgyneads (p<.05)
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AN 4 uamsruLEssTeInsinnes vhlnetudin
msdanauIununemn 5 Wi Huan 2 Flusmdenis
Hu wuisunamestewiiuddaiersenainidnisty
wis wazliiJenazansasodesamsalugag 5 widiusn
wazndanduiintadadorsenannisnisluuieesdl
Usinamesnsiiluauds 40 unil nduiedesqansias
Tuvazfiulsdndorsenandsnsli@onasivsunames
asiiluauiia 35 wiit enduiedes s anAiawmugisy
Fafuudadaidensenandsnisluuiasinnuniives
nsinmes fgsniuteiidesenanisnisliien 3
AN LarAULED V0N DIl ANNFUNUSAY
Uunalusvlundauiefinisiduaziinduneseinia
yuadniinszaseglumavesvosvad laslusauiiilog
Tuthudsasyhuthiduansanusiiein Baelunsiiin ua
FNIANNAIAITDINBY [12]

3.3.6 n3LAnLea (Gelation) vasutlsdadensen

= wa a . J A v
A15199 2 AauaudFn1sinlaa (Gelation) vaauwdsniilersenaig
FBn1sndsudauulaiuie uaglilen

Wmsuaanls
ALY Taiusis Tiden

Josavw/Av)  1aa dnweug 198 dnweug
Usng Usnng

- LA - LA

- 7iin - o)

+ 198 + 198

10 + 198 + 198

11 + 198 + 198

12 + 198 + 198

13 + 198 + 198

14 + 198 + 198

15 + 198 + 198

wuewe - el Wiawa :+ vineds iees

M397 2 wansnuantRinisAneavesutsdndeaen
saeivnisuanutenuuliursnazlullen lnginsoy
Frograutlafiarnudududesar 789 10 11 12 13 14
waz15 (witn/sines) thluddludien 1 4alue i
gaumadl ¢ ssrmwaidea Wuan 2 Filusganuidudy
ManivinliAniea wududiadensenainisnislaius
wazlilenaziinaanigainnuiduduiifesas 9
(thutin/U3uns) Seaenndesiunudseves nuaing
nuaiing [13] FinuiudsdmSaiilidunsTimudoulu
msnFeaniludfinnduduigaiifnasintuiesas 9
(Wmin/Usunns) wasiisyduanududuiifesas 7 uaz
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Zovay 8 (huidn/Usuns) veeutlsdnderandsnasty
wire waglilonagdslilifnaituieniy

3.3.7 Msududalagnisavane (Freeze thaw stability)
vosuilsdudoren

a aa a ' . a2
715197 3 waresIEnSHARLTIRB% Syneresis NSUBLTINALATS
avangvauliiTesenlduranaslsilen

. . AT UT Y 9% Syneresis of cycle
55Tt
(W/v) 1 2 3
Taluiig 9 60.20°  332°  1.54°
Tilen 31.40° 256  1.27°
Taluaig 14 19.64° 295  ND.
Liden 18.46>  253°  ND.

NUYLNG : Wisuiileuanadsmunndaiisnusniwsnguil
uanenefudauuenasiueg it @Ay saia
(p<.05)
- ND Aeldanunsauansan % Syneresis Ioiiosannlyl
YOINRAIDININ

wanfasiemnsuudainilenafigumaiiveenis
aglsinaft GeenaLRntusywitansuuds Msiiumuud
vioinilesanguilaa ulfazliviiliemsazaiedng
auysel wifvihliinisazaneifuuisdnld Gsaziinseu
ARG RGNS LLaxmiaBaWEJ‘ljl’lLL%QIH%EJ%L’J&’]??H‘"]
dawasruiunisazatsenmsneunisuslan vild vy
panainlassasislus1nis(drip loos) wazLinns
Wasuuasdnwarileduiavesewns Tunsdiiuan s
gmsudifenudediansududiunan Jamiidunasn
nnsAufveanisy [14] fauiuaniaildasian
AmusonsTUINNsudonudnisavanetiuds (freeze-
thaw stability) Femummusonszuaunsutonuds
EmlLLamﬂugUmaw%mmﬂfﬂ%anmmmaa (syneresis)
[15]

NN 3 navesiznisvhuilise % syneresis 113
Wi waznisararsvestlidadoenliwiuasldiden
Tngnsisouansazanoutspnududuonay 9 (hwin/
U311913) wuan wildfensenanndsnisnislaue & %
syneresis 50U71 1 50U7l 2 wavsoUT 3 fi 60.21 3.32
waz 1.54 mua1du wazutedndersenaindsnisnisly
Jon T % syneresis 50Ufl 1 50UT 2 wazsaudi 3 Ae
31.41 2.56 uaz 1.27 audeu lusasfiaisazarauds
anudududesas 14 @hwidn/Uunns) nuiudedaden
N9N3T19N1sIuFT % syneresis saUTl 1 way sou
#i2 #019.64 way 2.95 auddu wazuilsdudeasen
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9n3813n1stdideon T % syneresis sauUfi 1 soudl 2 fe
18.46 2.53 AIUEIFU F9910N1TNAADINITLASHY
ansavansuilinnudududesay 14 Ghadn/usunes)
a1115079 % syneresis 5oUfl 3 iflesndinnunsda
QQLﬁamuﬂismumiLLﬂdLL%ﬂ wazmsavany 2 Asaduly
Tneiilaisouiieuiinsyuilsiaesiznuiuddnden
sonlneIBnslaiuviadl % syneresis gandutisdadensen
Tne33nstdilonetadivoddymeeada (p<0.05) feifu
wladdeacanlaedsnislduiedednriuninune
nszurunsutdenuds uaznisazanetudsifesninus
Fudenentnesnisldden

3.3.8 navediiniswanuilorauniiave sty
Wea warwdlidafensen Taeldiades Rapid Visco
Analyzer (RVA)

A15199 4 Ananunlinveswdeddgasenmedsnisndawdanuuly
Wi wagladlen

AugNURAMAmLA uledy  33mshiudedandeasen
el Taiudia Tidan
190

Peak Viscosity (RVU) 897.50° 1113.00° 2391.00°
Trough Viscosity 804.50¢ 900.50° 1257.00°
(RVU)
Breakdown (RVU) 93.00 212.50° 1138.50°
Final Viscosity (RVU) 1625.50° 1489.50° 1828.50°
Setback Viscosity 1 821.00° 589.00° 571.50¢
(RVU)
Setback Viscosity 2 821.00° 569.00° 568.50°
(RVU)
Peak Time (min) 4.64° 4.87° 4.435¢
Pasting Temperature 79.33™ 78.38™ 75.03™

(OC) ns

vanewg : Wisuifsuaadenuuuiueuisnusntwsangui
uanatsuiiauuanaeiuedelitedAgnisana
(p<.05)
¢ ns wned Liflmuuenasiunisana
(p>.05)
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nsasunlat nsnrenw Jadudrryniinaneninu

o
[

ninvoads lown viaveands warnsaauusutenieds
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A15°991 4 AT 5 wanensTaauniiaveuied
Fen uildadeenldui wazudldaudoenlddende
\A33RapidViscoAnalyser (RVA) WUIN15I0nuas3snis
Tdutlsiinan oA peakviscositybreakdown Lag setback
wanenafuegaituddmeadn (p< 05)tnsultsdauden
sonluilanaziiAipeakviscositybreakdown way setback
qmimﬂaﬁ’u%m avuiladadensenliuis Hadens
desanutadnden wazuilsdndersonlduisiivsuna
sty wazlusiusnniutedadossenldilon deludu
annsaadiuszerlulaadulassadeudnegrssoudily
i@Sulnfinam$uiianuudauseau Faarlududinisnesn
wagn1sazarsvendinanisy dulusiuasludnuinenis
wassvesinanifuvinlsiutlaiin peakviscosity sdana
THaruniasiniiudsddifonuanisnaasiangnd
A0AAABINUNANITNAABIVDS Mukprasirt Lay
Sajjaanantakul[16] ﬁWUd’]ﬂ’J’]@JMﬁWUENLL‘ij‘UHuﬁ]’mﬂ”Ii
Tiwedinmniutoyulionuenaninslduseiil
dinamsuannsdomennutedndersenlduis 3ad
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peak viscosity e breakdown M1 wazeLewwInain
widden wazuilsdndersenlyniafivsunaedlusiu
gendudadaiilen nan1smaassnenaiaenndodiuuy
nug [10] Ainuiranuviinvesutanidnainnislduis
fiesniutanidnannsladiden

d1115UA1 pasting temperature L‘i‘]uqmmﬁﬁﬁuﬁms
Wasuwasmuniia dsasintusieduddlgsuaudou
wauinn1sLadlug anuseuaslumatenuselalasiau
ylisaunlawadnigluinanselinnuudasanas
Lﬁmam%ﬁu?jmmﬁ’] waznesity [8luazen peak time 39
nmﬁtﬁmmqqqm (peak) v9IAUNTLA 91AN1TNABDS
WU11 A15990 wazisnisludinasami pesting
temperature Lay peak time og19ldyd1AYNI9ARRA
(p<0.05) U#iAN pesting temperature Waz peak time U84
wdsdnden wazudadanTeorsenliuiediuunliuganiuds
fudersenlilon midilosannuilsdndon wazuileda
Fyrenliuisivinalsiugeniutesenlsiilon G
TWsiuluutsazlumdanisnesshvaadnanss wenaini
graufissninanuunnatsvesUsialeulun e
wazuildadeonendildainnislaise 2 38 fanandhedu

dlofinnsanuieuifioumidsnisnesiafuan pasting
temperature gauildudersenaziiuldinidaniswes
Frveaudsdidorseniildarnisnislane 2 38 fans
qm‘mqﬁ 80 DeALTALTYE LAzl pasting temperature i
§annsinsgsideinies RVA flavegluaseungdl
Fanaauguiy yenaniien pasting temperature LagA"
peak time 20tuilsdndersentdileniiardiniuwtady
Fen wazwlsdndensonlaiuds wansliiuiudesuden
sonldilenanusanesiiladnenin denndesiunanis
Ainseiidniswessveutldandaenainiinislana
2 38 fnudrivrsgamgidnanutsindesenlsidend
fdamsnesiagendn SuAnnsidsundasaamiald
Ganndawali pasting temperature Wag peak time #in
niudeiaden wazutidudenenliuisedefidod iy
19808 (p< .05)

4. #3UNan15I9Y
AaudRmaeivewdnidereniduraaglidilen i
AMULANANAW(p<.05)lnsudenudersenlaiuins dUsuna
ey Wsky Todu ele uasdn asndudsiudesenty
~ a v a aa " A A a
Wan Turasinddnlsnenainisnsldiloniiusuim
mslulawnsngeniuddauderenanismsliwiips.05)
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wlsadmsonbiuialand L* a* gendt uwlsdadensents]
Wen luvaziiudvandenenldilenilad b* wagainy
vnugeutidadoenlsiwisps.05)

anauTRiBaniAvosudeindensenisnislautad
Arafuinase Maasuulasnuau R ogad
Hoddyneadf (p<.05)3wldadnTorsenltuiaoed
AnuasRlumInaduh magaduingu Amsazans madn
dfadu anuetiosvedladu maianes madiesvamlos
wazmsutudauarns asanethiigandutedudenseni
Weon Tuvafiuddudonenlidenvzinueudivesiids
et uazAumilniiganiudsinTesenliuviseed
Hed AN (p<.05)
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Abstract

This work aim to study an appropriated amount of Thai traditional fermentation starter (Loog-pang) for
the fermentation of Sato from black glutinous rice, in which Long-pang was varied of 0.3 0.5 and 0.7% of
unsoaked glutinous rice. The properties of Sato were measured in 3 preriod of fermentation time of 7
fermentation days (first stage of fermentation), 14 fermentation days (second stage of fermentation), and after
pasteurization. At the first stage of fermentation, the total soluble solid, alcohol content and pH of product of
0.3 and 0.5% Loog- pang were not significantly different but those of product of 0.7% Loog-pang was higher
than 0.3 and 0.5% Loog-pang. Whereas, Nam toi ( secredtion water from rice kernel during fermentation) of
0.5% Long — pang was higher than the product of 0.3 and 0.7% Loog-pang, respectively. At the second stage
of fermentation, the total soluble solids were decreased but the alcohol contents were increased at the ranges
of 12 — 15.5%, with the alcohol content of fermentation at 0.5% Loog—pangwas the higest at 15.5%. After
pasteurization, the properties of Sato was not significantly different to those of second stage of fermentation.
The sensory evaluation show that Sato at 0.5% Loog-pang fermentation had the higest score in which
moderately like and like for clearance, color, flavor, taste, and overall liking. The Sato at 0.5% Loog-pangwas
selected to study effect of Ang-kak on the fermentation at 0, 1, 2, and 3% Ang-kak of unsoak glutinous rice.
The results show that Sato at 7 and 14 days of fermentation were not significantly different in total soluble
solid, alcohol content, pH, total acidity, turbidity, L* and b*, but a* was higher according to Ang-kak content.
Sato after pasteurization, the chemical and physical properties were the same to before pasteurization. Sensory
evaluation test show that Sato with Ang-kak fermentation had the higher score than Sato without Ang-kak
fermentation. And black glutinous rice Sato with 1% Ang-kak combiud with 5% Long - pangfermentation had
the highest score, with off — red color like red wine, flavor from black glutinous rice, and specific flavor and a

biter of Ang-kak resulted in an good taste of Sato.

Keywords: Sato, Loog-pang, Black glutinous rice, red yeast rice (Ang-kak)
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Abstract

The objectives of this research were: 1) to study the personal basic demographic factors, economic
factors,sources of information and knowledge of coconut farmers in controlling the coconut black head
caterpillar2) to study the opinions of farmers on collected chemical usingto eliminate the coconut black
head caterpillar3) tostudy the problems and suggestions fromfarmers in Nong Sue district, Pathumthani
province. Data collectedfrom 33 coconut farmers by using questionnaires and then statistical analysis. The
results shown that 1) most of respondents were males with an average age in range of 41-50 years old and
the highest studyis in primary school. They had coconut growingexperience between6-10 years. The
information mostly gotfrom agricultural product sellers and most of them did not participate in training

ofchemical using. They had knowledge forusing insecticides for control coconut black head caterpillar in
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high level. 2) The opinions in using chemicals to eliminate the coconut black head caterpillar in term of

the sufficiency of commercial insecticides to agriculturist needs, available in general chemicals stores, not

far from their habitats, and coconut yield increase after using the chemicals, was in high level. 3)

Agriculturists informed problems about less harvesting fromhigher coconut trees, spraying apparatus not

available in general stores, and less of harvesting technicians. Suggestion from coconut agriculturists wasa

requirement from government to set trainings about the safe techniques in elimination the coconut black

head caterpillar for producers and consumers.

Keywords: Chemical Utilization, Coconut black head Caterpillar, Pathumthani province
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Abstract

The purposes of this research were to 1) compare the learning achievement before and after using the
skill practice packages 2) find out the effectiveness index of the derivative of function by skill practice packages
and 3) study students’ opinions towards Mathematics Learning on the derivative of function by using the skill
practice packages. The sample were 42 undergraduate student who registered calculus 1 on the second
semester of the academic year 2014. The study tools were composed of an achievement test, the skill practice
packages on the Derivative of function, and satisfaction questionnaire. The pre and post experiments were
conducted with one group of students. The statistics use in this study were percentage, mean, standard
deviation and t-test

The findings were as follows:

et
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1. The average students’ achievement after using the skill practice packages on derivative of function
was statistically higher than before using them at .05 level of significance

2. The effectiveness index lesson based on the Derivative of function by skill practice packages for
calculus 1 course’s students was 0.29

3. The students’ opinion toward Mathematics learning on the derivative of function by using the skill
practice packages was at the high level with the mean of 3.95

Keywords: Skill Practice Packages, Derivative of Function, Calculus
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