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Abstract

This cross-sectional study aimed to study health literacy (exercise, food
consumption), health behavior (exercise, food consumption), the association
between personal factors, health literacy, and health behavior (exercise, food
consumption) among the diabetes mellitus risk group. The sample was 224 of
the diabetes mellitus risk group who live in Um-mao sub-District, Thatphanom
district, Nakhonphanom Province selected by random sampling. Data was
collected by the questionnaire and analyzed by using descriptive statistics and
inferential statistics, Chi-square test, and Pearson product-moment correlation
coefficient. The study result showed that all participants had a poor level of
health literacy at 100% and a poor level of health behavior at 89.29%. The
personal factors included marriage status, education, and occupational-related
health behavior (exercise, food consumption) with statistical significance at
p-value <0.05. Moreover, the level of health literacy related to health behavior
(exercise, food consumption) with statistical significance at p-value <0.05. From
this study, there are some suggestions that the health care workers should
promote health literacy in the diabetes mellitus risk group with the suitable

health education program that the participants can change health care behaviors.

Keywords: health literacy, health behavior, diabetes mellitus
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Ussnsuaznguaiagne

[V 1% v
v a A

UszvnsildlunisAinuluessil Ao Uszwivuengasus 35 Tauld lasu
nsAnnsednazidunguidsdlsauinnuiendeegludivagundl dunesigmuy
JinuATALYL 311U 509 A

Y " A ayv & & wua o ! ~ 1%
ﬂqu@'ﬂ@ﬂ’]ﬂmlﬂuﬂqiﬁﬁ]ﬂﬂiﬂu Qjﬁlﬂﬂquqqusﬂuqﬂﬂ@ﬂm'ﬂaﬁnﬁLW@imﬂ

A ] Y a = 9] o X
SUU’]QV]LWENWE]G]E]ﬂ’IiLIJUWJLL‘Vl‘LJsUEN‘Uﬁgsmﬂi%ﬁ]%ﬂﬂwﬂiﬂﬂiﬂjgmiﬂaﬂ Yamane U
2
n = N/1+Ne

509/1+509(0.05)2 = 224 AU

wiuAlugns  n

N = IUIUMIDENNABINIT

N = 92uuUszsng (509)
e = AMANUAAALAEBLTBINTTUSELNRAT (0.05)
inain1sAntdananddiasIdetnsiulasenis (Inclusion criteria)
1) Uszannsiiileny 35 Faul Iesumsdnnsesuandunguideslsaumiy
g1usen Weuls

2) fimsuiauysal wavdeansnwiinele
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v‘hmsejw?f’sasjmwuLLﬁq%u’uqm (Stratified Random Sampling) wuuidudndu
Tnswuanguiiedseanidu 9 nquaudndiuvesluwdasnyinu viinsgusaegng
wuuvaetune (Multi-stage Sampling) Usgneaudis nsguiaegrauuuutngy
(Cluster sampling) 9113U 9 NGN AUNYUIU LazN1TduaEg19dIenI8ITIVaaIN
(Simple sampling) mmé’mdauﬁzﬂﬂﬁ%dfﬁ’mumeummé‘hazhwulé’mjuﬁaa&mmumu
AOINTT

inseaiieflélun1sise
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N13An 01N
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5 5¥U fle 11niign 1nn Ununans tes Weediga Avuuifiu 50 Azuuy
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panfMadnIe) 311U 5 Jo mslrirguuwdunuuinsadiuusediuan (Rating Scale)
5 5efU fe 11niign 1n Ununans tes toediga Avuuuidiu 25 Avuuy
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1N Urunans vou Yeediga Azuuuiy 15

AzLLUTIEteTeIRINTUSMUguUAMTIiuL R TuRzLLLAY 5 Az
wazuUasyAueanidu 3 sedu (Best, 1981)

ATULUGIAR-AZULLIAR/Suutuifesns = 51/3 = 133

PAzuLLRAY 1.00-2.33 mnefsmuseuiiuguainegluseaulia

PrAzuuLRAY 2.30-3.67 mneismuseuiiugunwaunmeglusziuweld

FrepzuULRAY 3.68-5.00 mNefsruseuimuauamaunmeglustAuAn

duil 3 NgAnsINEAM 2 8. (9113 BBNMAIN1E) §1uU 10 To NS
AzluwduluuasduUsyifiuan (Rating Scale) 5 s¥au Ap 6-7 Tu/dUa v 4-5
Fw/ddani 3 Jw/duamt 1-2 Jw/duandt llduuR Azuuwiu 50 Azuuy AzLuY
FetevemuseuiinuguamsiuudIAnlunzuuuiy 5 Avuuy LasiuIsEay
sandu 3 szau (Best, 1981)

ﬂxLLuuqqqm-ﬂxLLuuﬁwqm/ﬁﬂmu%uﬁﬁaﬂms =5-1/3 =133
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FRALILLULAAY 3.68-5.00 ManefeszdungAnTsud
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1. vhwilsdevesugnfiuriunindeyasndinauas sagusnesinuy
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MugIdeaiiunsinguimegsaudnumTidslumisdedugeusiemiualiasgla

4.3 {Adeuarfyieifoinudeyaninauinlaegriinisiiudeyanionis
dunrwalfanii (face to face Interview) ldaanuszunas 3045 it Taelénns
Funwaindudiui Unanmssumu uielineudauldedisaznin Lifdndnsn
vsaiinauauInlalunsneuluudun vl
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Audeyafiunsdiifeyalinsufuuanilulinnesimadinutuneuiinouwl

6. FavidaIFuanysal

nsATEideya

1. adMBanssadun (Descriptive statistics) Lunsiasizit Jadudiuyanaa
ANNTUIAUGUAINLAENORANTIUAVA NG FNTIUNINITARAAUA N Ineldadifiga
wss01u1 (Descriptive statistics) A $1uru $ovar Aads drnudonvuinnsgu
Agsan AFgn

2. adfL¥9oyuu (Inferential statistics) tun153iasziniauduius
seninladediuyana (ne 81y sEAUNSANY an1unInaNsa 91TN) AungAnTIy
NNSAARILEY AILARR Chi square test WaEAMUANITUSTENINANUTOUTIUGUA N

[

fumgAnssunisguaiiesfisadfcdulssavdanduiusveafiosdu (Pearson’s
correlation coefficient)
nsiTindgansngusiaagig
mMsvoasiildiunns3UseI95e555UMTITENARILASTUNNTIZHESINANS

Weluuywd drinnuassaguiminuasnuy lavnlasins REC 038/65
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AnwsyiuUszaudny Jeway 51.34 Usenaua 1 @minuasnssuieuay 75.89

2. ANUTOUIFUAVAINUAE NG ANTIUNITUTINARIMTUAEN1TRENAEINY

agUnansuszifiunnuseuiuauamusIngufieganuin faudsfings
fegrefianusouiiun wndigaldun amdaudilanisquam fevay 33.48
sesasnleiun msdeansaunm Sevay 12.95 drumudsingusogisiiniuseuid
Liglawn msidhfsdeyauwazuinisguain Jegaz 85.71 sesawunlaun n1sindula
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wungustegedlnaifinnuseuidiuavanldd Sesar 100 druazuuuIIY
woRnssuaun 2 0. wuingusiiegsdnlugiingAnssuitlififesay 89.29 (M54
7l 1)

3. anuduiiusvesdadediuynna ANUTOUIAUGUANHONYANTTUUA
GUREN

\denaaeuanuduiusseninstadudiuyanafunginssunisguagunim
2 8. WU @0TUNNANTA SEAUNTANY Uara dnilanuduiusiungAinssunisaua
aunm 2 0. agnadifuddiynisadia (p<0.05) (51971 2) wagANTBUFILEUAM

Tngsaudanuduiusiunginssumsauaguain 2o sgiidud1fynieads (=157,
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M19199 1 ATUATLUNTINLAERIAUTENOUTDIANUTO U UGUAINLAE N ANTTY

AUNINVBINGUAIBENS
29AUTENUNTIA . dmu,aaa U fovaz
+ ﬁ’JUL‘UFNL‘UUSﬂGﬁE’N

1. nsuhiisdeyauazuinisguan 2.58+0.39

laid 192 85.71

wold 32 14.29
2. awdanadilanisgunm 3.05+0.45

laidt 50 2232

wold 99 44.20

flun 75 33.48
3. M5AETAUAMN 3.13+0.55

Taid 87 38.84

wold 108 48.21

flun 29 12.95
a. msdndulauazidonujiRignses 2.130.13

Taidi 185 82.59

wold 33 14.73

flan 6 2.68
5.A159ANITAULDY 2.49+0.59

laldt 110 49.11

wold 114 50.89
6. ﬂ'ﬁU@ﬂGl"fJL%@ﬂiTl?jﬂm’]W 2.16+0.23

laidi 159 70.98

wold 63 28.13

flan 2 0.89
7. AZLUUTINAIINTOUIAUGUAN 94.75+6.72

laidi 224 100.00
8. AFUASLUUTINNGANTINFUN N

Laid 200 89.29

wold 24 10.71
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M19199 2 auduiiussenindladediuyanadunginssuguaim 2 e. lunistesiu

15ALUIMIIIU VBINFULEES fuaguwn SLNTINNUN JInTAUATNY

STAUNGANTTY
dnwauzUszng F1uau (Gawaz) x° df p-value
ATUTUUR wald A
LN 1.095 2 578
1. 918 22 78 3
(9.80) (34.80) (1.30)
2. N 26 88 7
(11.60) (39.30) (3.10)
21y 9.795 4 044
1. 3540 U 0 3 0
(0.00) (1.30) (0.00)
2.41-50 U 13 73 1
(5.80) (32.60) (0.40)
3.51-59 1 35 90 9
(15.60) (40.20) (4.00)
SA0UNTNENTE 2.895 a 576
1. Tan 5 13 0
(2.20) (5.80) (0.00)
2. ansa/q 37 134 10
(16.50) (59.80) (4.50)
3. wihe/ven/uen 6 19 0
(2.70) (8.50) (0.00)
STAUNSANEN 35.240 10 0.00
1. lallsFeuniede 2 3 0
(0.90) (1.30) (0.00)
2. Uszaudnw 37 77 4
(16.50) (34.40) (1.80)
3. dspuAnwImeudu 7 38 5
(3.10) (17.00) (2.20)
4. ssenAnwmoulane/ . 1 38 0
(0.40) (17.00) (0.00)
5. auUSayeyv/daa 1 9 0
(0.40) (4.00) (0.00)
6. Vynywavuly 0 1 1
(0.00) (0.40) (0.40)
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A19197 2 Awduiiussenindladediuyaradunginssuguaim 2 o, lunistesiu

15PN YRINgILAeS Auaguwidn g1nesnu Jamdauasny (de)

STAUNGANTTY
dnwauzUszeng $1uau (Gawaz) x° df p-value
AsUTUUR wald @
1N 70.541 8 .000
1. WNEAINTIY 32 137 1
(14.30) 0 (0.40)
2. fe/vigsia 4 13 0
(1.80) (5.80) (0.00)
3. Susignas/wdnay 0 2 0
Jgiavine (0.00) (0.90) (0.00)
4. WinUlsIIU/uIEN/ 0 6 0
LONYY (0.00) (2.70) (0.00)
5. Ldfendw/idunaddu/ 12 8 9
yeuty (5.40) (3.60) (4.00)

A19197 3 ANUENITUSIENINANUTBUIATUAVANAUNGANTIUALAAUAN

asAUsENOUAMNTOUIALGUN N Suuszavsandunius () p-value
1. msiihilsdayauazuinisaunm 130 052
2. w3 lan1egunm 079 240
3. Ao sgunm 105 116
4. mdadulanazidenufiRignses 087 192
5. MIANIIAULEY 229 001"
6. M3UBNFABIFBITIGUN N 020 763
8. AUTBUIAUEUNMIAYTIY 157 019
2AUTENANTTIAY

Armsauiiugunnlas rnveInduas Ny Ingudie1sasa ez LUy
sauAnuseudiuguawegluseiulid efiarsansiesuaznuin sunisidi
Foyauazuimsgquam sunsindulanazidenufiaiigndes nsvendeidessn
guan ngudlegdulngiazuuuegluseaulid diusunnuiainudilanig
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Abstract

The study of effects of compost from rattan residues on growth and
yield of Chinese kale and sweet corn was carried out at Bantad Research and

Development Center, Udonthani Rajabhat University. The objectives of this
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experimental were to compare effects of compost from rattan residues and
chemical fertilizer on growth and yield of Chinese kale and sweet corn.
Completely Randomized Design was used in this study. There were 3
treatments consisting of: Treatment 1, Chemical fertilizer, Treatment 2, Reduced
25 percentage of chemical fertilizer, adding 1,000 Keg/rai compost fertilizer and
Treatment 3, Reduced 50 percentage of chemical fertilizer rate, adding 1,500
Ke/rai compost fertilizer. The plants were grown in plastic pots in a plastic
greenhouse with 4 replications. The analysis of chemical properties of compost
from rattan residual material were pH 7.5, electrical conductivity 5.56 dS/meter,
organic matter 42 percent, organic carbon content 24.60 percent, carbon and
nitrogen ratio (C/N ratio) 36.55, total nitrogen content 0.67 percent, total
available phosphorus (P,Os) 0.85 percent, and total available potassium (K,O)
1.86 percent. The results of this study showed that adding compost with
chemical fertilizer promoted the height and yield of Chinese kale significantly.
However, adding 1,000 or 1,500 kg/rai of compost with reduced 25 or 50
percent rate of chemical fertilizer gave the same result. For sweet corn, all
treatments did not show significant differences for height in an early growth
stage but at 60 and 75 DAP, adding 1,500 kg/rai with 50 percent reduced rate
of chemical fertilizer gave the highest plant height. All 3 treatments did not
show the difference of the ear length, the ear width, the ear weight, number
of seeds row per ear and brix index. Additionally, adding 1,000 or 1,500 kg/rai
of compost with reduced 25 or 50 percent rate of chemical fertilizer showed
the highest number of seeds/ear and the highest weight of seeds/ear while

these two treatments did not show the significant differences.

Keywords: compost, rattan, Chinese kale, sweet corn
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- oy oan v e oy s
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° v a
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Abstract

One of the students' most important documents is an activity
participation certificate which may be used in a variety of activities. The most
popular activities that students use as evidence for considering student
qualifications in applying for further study or employment are certificates of
participation in activities or academic competition results. However, the event
organizer prefers to issue activity participation certificates in digital form, which
can be easily forged and difficult to verify authenticity. The previous method
used to send certificates via email, which was difficult to deliver for verification
or by storing audit information in the event organizer's information system
which is the event organizer's burden that must be online all the time and it
is not suitable for using certificates of attendance where attendees do not know
when they want to check. Therefore, this research examines the method of
issuing certificates of participation in activities in accordance with the Electronic
Transactions Act. The researcher proposed a method for generating trusted
activity participation certificates. As a result, the students can use it as evidence
without requiring the event organizer’s system. The system generates 2 activity
participation certificates for 1,151 Grade 10 - 12 students from 8 schools. The
proposed system has been evaluated by experts at a level of 4.75, the score
is excellent. The researcher tested the reliability of the questionnaire by

calculating Cronbach's alpha value of 0.73, which was in a good range.

Keywords: certificate, activity participation, trust
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Tanuwdeldunlduseloviuaziduiinsiudsunaaume
AR AUIUANNTOU, UIBWEITUYIR, WNaY, Tidey

Abstract

Due to global warming problem, thermal insulation materials are used
as one of the most energy efficiency improvement in building and means of
energy conversation in building. However, their production involves the use of
synthetic fabrics and production of formaldehyde-based adhesives, with the
consequent impact on the environment and health. To confront these major
problems, this research uses rice husk and sawdust, an agricultural waste, as
raw material for the production of thermal insulation boards bonded with
natural rubber latex. For the production of the boards, rice husk : sawdust
ratios of 1:0, 0:1, 1:1, 1:2, and 2:1 were mixed with 125%, 100% and 75% natural
rubber. The boards were produced by hot press method at temperature of
120 °C for 15 minutes in hydraulic press machine. Density and water absorption
(WA), were evaluated based on Japanese Industrial Standard (JIS A5905).
Mechanical properties ie., modulus of elasticity and Internal bonding were
tested for strength of boards. The results showed that the density ranged from
672.86 to 889.31 kg/m3, WA ranged from 11.913 to 53.335% after 2 and 24 h
immersion. Additionally, the thermal insulation boards had fairly low thermal
conductivity, ranging from 0.096-0.105 W/m.K. As an environmentally friendly

and renewable material, this thermal insulation material is of interest for energy
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saving purposes when it is used as building insulation material for walls or

ceilings.
Keywords: thermal insulation material, natural rubber, rice husk, sawdust.
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2.1 NINAADUAIUNUILUU (Density) FaududuunagauAAIL
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uHutuUShsduEugfiden 18 hjﬁammmgmmaﬁa%malé’d%ﬁmmmmﬁ]Lﬁﬂmﬂ
madeszanuiusswinetanlidosuazunaulsiine waen1snszanevesianUszay
ldahiaveluunagauesuedn egrlsinmunsfnuivesafivdeldisian B dog
Tuthsiimanzaufusiuauiumusewianll egrady Inwedui wagledu Tnede
B ogluya9 0:003-0-08 MPa (Pfundstein et al,, 2012) Uaza1NTIBUIILVRS Vidil
et al. (2016) Fawonauunnuieunnlunzninlid B aglutis 004-0.05 MPa.

NINARUAINITUIANNTOY

o w =

mimaaumiﬂﬁmm%’amaaLLﬂJuau’Ju%LﬂumwmaaUﬁmmgma‘mqm
wrzanudfivaifiguninesauiuaudoufiniouldiagiinunmdusgils
anmnisihanudeuduandiveadoansifianudusiudiuainuaunsalunisiy
audou wasuansiensfuawiuniudou anwnsihaudeudisnansieziinany
Huawumuouiigs InslunmadeuiasBanuuasgiunsvaaoy ASTM C518

HaNMIadaUwandlalusuil 8

o 0108

E 010 0.105
' 0.103

%“ 0104

Z e 0100

2 0190 0.087

E 0.098 0,096

£ o008

% 0,054

ooz

" 00w

wnau Jdey  nlwal nlwa2  n2wal
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INNANITNAFDUNUINLHURUIUAIUSBUNAS UL AINITUNAINSoUlAB
ARRagluYIe 0.096-0.105 W/m.K Lagbiuguiuiensanvamas unau : Tidee
Wu 1:1 wag 2:1 danlnddesiuda 0.096 wag 0.097 W/mK wazdalainiinisun

ISP

aufousign vienanilaidmmaduawiuenuiouiia dwiuwiuawiuanuiou

X a

nliAnsiianueugelunsiitumszunuawiuanudouinsdnsesinveuduled
AuTusedsuuardnne e eiuILLLLIN AT TLAURUILANSDUBRT @ IUDUS

13

Fovilitinnsdesiunnufeuldftuies Tnovhluuiuauiuifinrmmuiudugsiasdl
mstharudougs uazuiuifinnumuiusninfasdenisthanudousandy fad
osmnuauBunuarUsznauiaugngu viiederhannnideilifiansieuiou
fisnin (Sonderegge et al., 2009; Troppova et al., 2015)
FrfunansiusutuLnSsuiesaTdNEy wnav : Aides 1y 11 uae
2:1 Emed’Juﬁﬁmmmzaumﬂﬁqﬂﬁm%ﬂmmwsumamumm%fauﬁﬁ ag13lsfiny
audianufeuiniouldnnnisinuiiisnndnduaieglurisiivensulsindend
mnzandmiuihlUldmshauumiuieuls Tneilesduszneuianauiumiuiou
dmsuiinuazornstudeu sxdininisiiannudeusind 0.25 W/mk (Wang, 1988)
WaraINTIenuMTITedus leuia waznszauifiainisiiainudou 0.058 W/m.K
(Cao et al,, 2015; Bghmer, 2001) 91015197 2 WiewfisuiuAinisinanudouves
auaufouiiantandulusssunAdug wu wisuainluugwinn 0.135-0.152
W/m.K wissuantudldesn 0.035-0.043 W/m.K nssuaniUdenyiseunazilden
Uz 0.064-0.1043 iw3exanieiine 0.059-0.082 W/m.K WSE1INYIUTBELAE
Waanugwing 0.046-0.068 W/m K Lay 0.049-0.055 W/m.K (Vidil et al., 2016;
Tangjuank, 2011; Khedari et al.,, 2003; Zhou et al., 2010; Panyakaew et al., 2011)

FatiukandInauIuAILSaun s laanauddedidneninuinlunisuasdu
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YAYDIUBSA n1suAuZau (W/m.K) 81989

uNAUKAL TR 0.096 Sl

Tungnin 0135 - 0-152 Vidil et al,, (2016)

Toufa 0.058 Cao et al,, (2015)

Y1UDDY 0-046-0-068 Panyakaew et al,, (2011)

Tuduizsn 0-035-0-043 Tangjuank, (2011)

leihe 0-059-0-082 Zhou et al,, (2010)
a3UNaN1339Y

Tumsidelanseuwniuuainainnistusulagisanseu (hot press) luruia
300x300x10 TadLUAS AIEN1SHALKILNAUWAYHRIUAaElUERI @Y 1:0, 0:1, 1:1, 1:2,
2:1 YHHANAULE9NISTMERT AN 125%, 100% Wag 75% Waa1nn1sIfenISNan

a Y
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q
v

dwmsunmsinluld Ae dnsndiuvesunaudetides 2:1 nauiul1e19ns) 125%
wa S ' 3 I~
INMINAFBUAMANTANINIEAIMNUT TAIAUMUILYY 836.29 ke/m ™ AINTTTY
Wrfeyay 32.431 A1AUAIUNIULSIAIRIRINKINTN 0.113 MPa Fadlaagluinn
UNTFIUNEAAUTRNAIMNTIU JIS A 5905 Particleboards Wagannsgiu ANSI A208

warAIN15UNANNSBULRAY 0.097 W/m.K eeausulaindeivunsaudnsuinbuly

A9¥RUILANNSBULR
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unfnge
unemuillavenenuinuanves I-Ansuludemed-dnenuas AG-nunesd

v
[ Lty

InAns-Wagunyuasigavauds

o

fuguveddsiinarindreiu venanidlduuzi
LIARYRY T-AG-nJUNesd I ins-lUasunymed-fneenuardildnsvaeuoul
soludauyaiy

1. (xay)pa=(xay)pb dwsunn a,b,x,yeS war o, fel

2. aff(yax)=bp(yax) dwmsuyn a,b,x,yeS uaz a,fel

AdAn: AG-nJUneen, T-AG-nJUNees, AG-njUneuninins-wasuwy, ad1e-fneen

Abstract

In this paper, we extend the concept of I'-semigroup to quasi-cancellative
and cyclic-associative AG-groupoids and investigate various of its properties.
We introduce the concept of quasi-cancellative cyclic-associative I'-AG-groupoids.

Moreover, we prove that the following conditions are equivalent:
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1. (xay)pa=(xay)pb forall a,b,x,yeS and a,fel.
2. aff(yax)=bp(yax) foral a,b,x,yeS and o, BeT.

Keywords: AG-groupoid, I"AG-groupoid, cyclic-associative AG-groupoid, quasi-

cancellative

Unn

Tud p.A. 1994 Protic & Stevanovic (1994) laas1slasasnendinUsznause
waitlilgeninetunmssndumsnine = Aflaut® (c x y) * z = (2 * y) * x 92580
Iﬂiﬂﬁ%ﬂmfﬁmﬁdﬂﬂqﬂwaaﬁﬁuaqaLua—LmsaéLLmuﬁ (Abel-Grassmann’s groupoid)
viefiSende 9 1 AG-NgUNBYA (AG-groupoid) Tl A.e. 1977 Kazim & Naseeruddin
(1972) 3onlassairsadaiifionnilag Protic uay Stevanovic 1Aanguiiaudng
(left almost semigroups) viefiSunee 911 LA—ﬁﬂﬂi‘U (LA-semigroups) Tud a.f.
1978 Mushtaq & Yusuf (1978) lafigatiin AG-njunesdfneende (left cancellative
AG-groupoid) 9zt AG-ngUneessineanya (right cancellative AG-groupoid) Tul
A.A. 2016 AG-ﬂiﬁ‘iJwaEJﬁﬁ’gﬁﬂi-LU?{sJumé (cyclic-associative AG-groupoids) lagn
iauslae Igbal et al. (2016)

Tud a.a. 2008 Hila (2008) lalanuwuzianizveined-loda (quasi-ideal)
Tu T-AangUnazunsdnwazianizves T-Nanguusnd (regular I-semigroup) Tulefa
@18 (left ideal), lofiav (right ideal), m1ed-lofauazlu-le-fa (bi-ideal) wenanil
falginauouuauAnues I-lofia (Mideal) uay T-lu-lofia (M-bi-ideal) lu I-Asngu
sounlud A.A. 2010 Shah & Rehman (2010a) lokugiuwwiAn I-AG-ngunees (M-AG-
groupoids) warldiauaunienumes Mlefauay Ilu-lefia uananiéiléfigatig
Ilodalu I-AG-ngunesAUsnd (regular T-AG-groupoid) S azlu Tawe (M-prime)
Areloanneuldléidu (stronely ireducible) ludidieaifutiu Shah & Rehman (2010b)
lonsaaeuanifuisusznisves IHlefauay M-szuu (M-systems) Tu T-AG-nguneed
Tud A.A. 2013 Shah & Rehman (2013) laiaueuwwinudnveas T-AG-NJUNeeA

Wagungianizdl (locally associative T-AG-groupoid) karaTUNaaNEUNUTENTVRY
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I-AG-nguUnesdilasunyianizi seulull a.a. 2014 Shah et al. (2014) l¢i@nw
winAnves Ilefainwdy (fuzzy T-ideal), lefaidwiuianig (prime fuzzy T-ideal)

wae I-lefaidyiuAdaniy (sem iprime fuzzy T-ideal) vad I-AG-ngUneed S dala

figaingn S \Ju M-AG-nuwesdnfionanuwaldrewdidmiunn Tlefaidyivves S

'
o =

Judlana (idempotent) Areiilodviuyn T-lefaisvves S 1u I lofaifued
anizluliReafubu Heidari & Dawvaz (2014) ldtiniausuuinudn T-Asngu n
A1@ (n-ary I-semigroup) Wudnwuzianizaes F—ﬁﬂﬂqﬂ n A1A Lag F—ﬁﬂﬂﬁqﬂ
(T-semigroup) uenanniuddldesuisaudiuiassnmsves F—ﬁﬂﬂ?ﬂ n 7@ aaunlul

A.A. 2019 Basar (2019) I ausuwidnues (m, n)-lofa (m, n)-ideal) uonaNie

o (% 1

lofigauindmiuusiay LA-F-ﬁqané’uﬁu@w% (unitary ordered LA-T-semigroup)
(S,T, -, <) 61 A Wu (m,n)-lefaves S waz B Wu (m,n)-lofa ((m,n)-ideal) vo3
A wdd B \Ju (m,n)-lefaves S siounlud A.A. 2021 Jantanan et al. (2021) lataue
wuAnues m-gg-T-lofia (m-left-T-ideal), n-v21-T-lafia (n-right-T-ideal) wag
(m,n)-med-T-lofia (m, n)-quasi-T-ideals) Tudusiu LA-T-AsngU (ordered LA-T-
semigroup) WagATIERUANTAUNNUTEN19983009 m-918-T-lofa, n-v1-T-loda
uay (m, n)-med-T-lada

A Y Y vy a = Y Y
fmﬂvma’nmmwumiﬂﬁusﬂEJLL‘LJ’JM’]@JQWUEN F-ﬂ\?ﬂ?ﬂiﬂﬂﬂﬂ’la‘ﬁ-@ﬂaaﬂuag

AG-nUNBEAInINT-UABUNY wazlinnsnsiaaeuandisng o ves M-Anguludaate

v

F-fneanuay AG-nJUnesAininT-lasuny wenanlldslddnausuuininunves

Y a L3

-AG-njUneefigins-idsuninied-dneenuaylaiigalindmiunn a,b,x,y €S

Y

wae a, B €I agld (xay) Ba = (xay)Bb Arale af(yax) = b (yax)

¥
Y A

AAUINUF Y

1Y a

lumdeiliunisnumiuanufiferfuuniisnuaes T-AG-njUNeeduaz

C-w513kealaeisuaufnwIaInuniey fail
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unfienn 2.1 (Shah & Rehman, 2010a) fvuely S uay T uendiliildondng
13un S 91 T-AG-n3Unoss (T -AG-groupoid) Arelileifleddy
:SxI'xS —S laedl -(a,a,b) > aab dwiunn abes
war a e uagdmsu a,b way ¢ Tu S fHaudd [ -wnsuge (-

left invertive) (aah) B¢ =(cab) fa dwmsunn a, feT

unlle1u 2.2 (Shah & Rehman, 2010a) T8 S 1lu I -AG-njUneed az3en S
31 T -wfiifiea (T -paramedial) fiseile
(aab)B(cyd)=(dac)B(bya) dmsunn ab,c,deS way

a,pel

UnAe 2.3 (Shah & Rehman, 2013) fvualy S 10w [-AG-ngUnesd 41
a,b,c,deS waz a, B,y e uin

(aab) B(cyd)=(aac)B(byd)

ngefunvan T -AG-njunesdipgins-asunyaed-dneen Tuideilidunisvene

(9

wifnveemed-Aneanuay AG-nTUNeEAinins-lUsunyiieasng

[

feuves I -AG-njUneeigins-wasuninied-fnoen il

[

undlgnn 3.1 fvuelst S 1Ju T-AG-njUnesd 1gdns-lasunyaied-dnoen
(quasi-cancellative cyclic-associative I' -AG-groupoid) 57??'11/1'%%1/}?1
ab,ceS wiz o, fel udilaudh &l
1. aa(bpc)=ca(apb)
2.01 aea=aab wez bpb=bpa udr a=b
3. 01 aca=baa wez bpb=apb udr a=>b
soludanfunsuusiautfiugiuusssnsues T-AG-nUnesdigdng-
Wasumyaed-fmeeniflardunimadlumsitannlasiaiiamaeiivadaves T -AG-

nyuneyn fesialudl
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unag 3.2 a1 S W I -AGngUnesddginsasunyudimsdu T -wnndfeaaue

nsigay 19 S Uu I -AG-ngunesddgins-wasunddmsunna,b,c,d e Suay
a, B,y e’ Ha15an

(aab) B(cyd)

Il
o
i)
—_
—
QD
N
oy
~
<
(@}

niinanuaunseagulaing S W T -AG-njuneedigins-uasumud.

iy T-wsflfeaiaus

nowiun 3.3 muuali Sy T -AG-njuneedigins-wWasunyaied-dneen i1

a,b,xeS war a eI umieuludeluilauyaiu

1. Xaa = Xab
2. aaX =bax
msnigad (1= 2)1Wa,b,xeSuwas @, B,y el Tl Xaa = Xab fansan
(aax)p(aax) = (aaa)pf(xax)
= Xﬂ(xa(aaa))
= Xﬂ(aa(aax))
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xB(aa (xaa)
= aﬂ((xaa)ax

bbeY®

(barx) y (bax) = (bab)y(xax)

= x;/(ba(xaa
= X}/(Xa(aab

= (bax)y(aax
Mnfina1ananansoasuldin aex =bax
(2=1) % a,b,xeS waz a, B,y el Tnefl aaX =bax fasan
(aax) B (bax) bﬂ(Xa(aax))

= ( ao X ab

= (bax)pB(aax
= (baa)B(xax

)
= xB((bax)aa)
)
)
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= X,B(ba(aax))
= aﬂ((xab)ax)
= (xaa)p(xaa)
= Xﬂ(aa(xaa))
= X,B(Xa(aaa))
= (aax)pf(aax)

(bax)y (aax) = ay(xa(bax)

= X;/(aa(bax)
= by((xaa)ax
= (xab)y(xab

= X;/(Xa (bab
= (bax)y(bax)

nfinanunauseasuladn aax =bax

nauiun 3.4 mvueld S WJu T-AG-njUneeddgins-wWasunynied-dasen

61 a,b,x,yeS, a,fel waz (Xax)Ba=(xax)pb uda

al'’x =hI'x
nsigad  Wia,b,xeSuara, Bel Tnedi (xax) fa = (xax) b finrsan
(aax)a(aax) = (apa)pB(xax)
= ((xax)pa)pa
= ((xax)pb)pa
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= (apb) B (xax)

= (aax)p(bax)

(bBx) B(barx) = (bpb) B(xax)
((xax)pb) b

= ((xax)pa)pb
(bpa) B(xax)

= (bpx)p(aax)

nfinarsnanansnasulsin alx =brx

naufiun 3.5 fvunlst S 1y ©-AG-nUnessigins-lasunyaied-inoen
§1 a,b,x,yeS, a,fel waz (xax)Ba=(xax)pb uda
Xaa = Xab

nmsigad 1 a,b,xeSuar a,Bel Tnedi (xarx)pa=(xax)pb a1n
ngudun 3.4 azla aax=bax laengquiun 3.3 vi1lsilen
Xoa = Xab

naufiun 3.6 fvuald S 1Ju I -AG-ngUnesdigins-wasuvyaed-fnoon i
(xary)Ba=(xay)pb uiyr af(yax)=bp(yax) dmiunn

a,b,x,yeS was a,fB,y,Ael’

nmsigad  Wia,b,x,yeSuara, B,y,rel Tnefl (xay)Ba= (xay)pb

(aB(yax))y(aB(yax)) = ((yBx)aa)r((yBx)aa)
= ((yax) B(yax))r(apa)
= ((xay) (xay))r(apa)
= ((apa)B(xay))y(xay)
- (((xay)ﬂa)ﬂa)y(xay)
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Il
—~~

((app) B(xay))y (xay)
((yax) B (yex)) (apb)
))7(aB(yax))

Il
—
o —
iSS)
—_
<
S
>

bbel &

(bB(yax))A(bs(yax))

Y
—~ A~ A~~~
x
K
<
— O — ' ~— — ~— ~—

nquiiun 3.7 fdmuali S u T -AG-ngUneedigins-idsunyaied-dneen i

(xay)pa=(xay)pb uwdr (yax)Ba=(yax)pb dnsunn
a,b,x,yeS uwag a,fel

msiged  1%ab,x,yeSuara, By, A el lapi (xay)pa= (xay)pb

N840

(aB(yax))r(ap(yex))

Il
e Y N N N N N e N Y
S
—_~~ N /N A/~ A/~~~
S
<
~— ~— N N N N ~—
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bbeY

(bB(yax))a(bB(yax)) =

x
)
<
—_— — — ~— — — — —

Nnfinannannsaaguledin (yax)fa=(yax)pb

nouun 3.8 dmuali S WU T-AG-ngUnesdigdns-idsundaied-faeen &1

apB(xay) =bpB(xay) udr af(yax)=bB(yax) dwmsunn
a,b,x,yeS way a,fel’

nsigad  lva,b,x,yeSuaza,B,y,1¢e C'lned aB(xay) =bB(xay)

N1

(a8 (yax))r (ap(yax))

bbeYe
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(bB(yarx)) A (bp (yax))

Nndinanunanansaaguldin ap(yax)=bps(yax)

nauiun 3.9 mwuald S Wu T-AG-njUneeddgins-wasunynied-faeen

i af(xay) =bp(xay) wi (yax)pa=(yax)pbdmsunn
a,b,x,yeS uwag a,fel

nsngad  lab,x,yeSuwara, By, A€ 'laefi aB(xay) =bB(xay)

N84

(aB(yerx))y (a8 (yarx))

I
e Y e N e N N N N N

—

—~

x

)

<<

N—

ey

QD

N—

=

[e})

3

—~

x

S)

<<
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bbeY

(bB(yax))a(bB(yax)) =

naufun 3.10 Awuelk S (Ju T -AG-ngUnesdigins-asuvymed-insen i
a,b,x,yeS waz a,fel’ LLé’aﬁiaubLsmfialﬂﬁamuaﬁu
1. (xary)Ba=(xay)pb
2. aff(yax)=bp(yax)

mafigad (1= 2) T4 a,b,x,ye$S Tnedi (Xay)pa= (xay) b dwusunn
a, BT nangufiun 3.6 agléin af(yax)=bpg(yax)

(2=1) % ab,x,yeS lasdl af(yax)=bg(yax) dmiunn
a, BT lnangufiun 3.9 wléin (Xxay)Bfa=(xay)pb

d3UNaN1538
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Tuunauiildvenewuifin AG-nsUneaigins-wWasunynied-faseniiie
anaunilennves T -AG-njUneeainins-luasunialed-dnsenuasigataudiuie
Usgmsvesunienudneiu wenanildaldiigaiin (xay)Ba=(xay)pb fdele

af(yax)=bp(yax) dwmsuyn a,b,x,yeS uaz a,fel
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Uuusnsusznaufiuainiaun wazqudduayyadese
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nuAteiiTngUirasd Wielinmesimusunuasuszneufiuedniiavan
Lazaviiueyyadasranasatadonnuriveiiusesim Iidnuiusuna
asUsznouTiuendnuazqnidueyyadaszsnes DPPH uaz FRAP 91nidenan
LarLUUWTsBlovUEA 95% vidptndouduna 7 Yu AdemduniinuFonuiis

o o =

sasvhazanedl 1:10 namsiTenuimsatnidenuaietihdouarldansuszney
fuodnftamauniian rdudaundeidenuiadieieniuea wWasnandoieniuea
uaziUFonandethdou audu Taedansuszneuiluedniavunludis 0.39-2.83
un.nsnunadnde niudonniunl dmiugnsiueyyadasy wuin ansddaluden

d < o a Y a ' ' P a
nuliwaslignsaiueyyadaseaie3s DPPH 11NN FRAP lagdidn ICs, gl 143

Y

14 a1

uA.N.NIARBAADSUNAD Na. asanaUienuissigirfauilan DPPH geanil 821
1A.N.NTALDAADIUNAD UA. @11SU FRAP N15anmnl8115auilAIuInniNn1sannnle

ONIUDA BazllapnuadauInnInUdsnds tagansanmUaanwienIgulSaulal
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wnfiand 69.33 ua.n.weaneitnede nildenniun wie 122.25 ua.n.auyamesa
daulnsie niudennium

o s

AdAy: Wasnnwnwes, arsade, arsdusuyadase, a1siluedn, gnadiu

a

DULADATY

Abstract

This investigation aims to analyze the total amount of phenolic
compounds and antioxidant activities of crude extract from cherry coffee peels
Arabica cultivars. The amount of phenolic compounds and antioxidant activity
were studied by DPPH and FRAP methods from fresh and dried peels with 95%
ethanol or hot water for 7 days at peel to solvent ratio of 1:10. Research results
were shown that the extraction of dried peels with hot water had the maximum
yield of total phenolic compounds, followed by dried peels with ethanol, fresh
peel with ethanol and fresh peel with hot water, respectively. The total phenolic
compounds ranged from 0.39-2.83 mg of gallic acid/g coffee peel. For the
antioxidant activity, it found that the active ingredient in coffee cherry peel
had more antioxidant activity by DPPH method than FRAP. ICs5, was 143 ug
ascorbic/ml. The crude extract from dried peel with hot water had the highest
value of an antioxidant activity as 821 ug ascorbic/ml. The antioxidant activity
by FRAP method showed that the extraction with hot water was higher than
ethanol and dried peels had antioxidant activity more than fresh peels. The
crude extract of dried coffee peel with hot water had the highest value at

69.33 ug ascorbic acid/g coffee peel or 122.25 ug FeSO,/¢g coffee peel.

Keywords: cherry coffee peel, crude extract, antioxidant agent, phenolic

compound, antioxidant activity
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unin

o w 1 =%

U & A a o = o o sal
ﬂ’]LLW"ﬂ@nqLUHWSULﬂiwﬁﬂﬂmaqﬂmaﬂqﬂmu\ﬂuﬂigLWﬂ‘lV]EJ G?Nuwawawwqu

)

Tewgniulunmewmioneuuu laun aeiug 051011 (Arabica) waglsdadi (Robusta)
< v o Ay & o saa @ =
Jusu nmunangiudesdiluiuinfenvgniuinnlukaunamilevesusewmelng

lglamgiuiisiuas inmelanmgilomanvinzgaudwiunsugnniun wenaini

Y

galgsumsatiuayuliinismizdgnegieaninewing wedsliiuyatislasinismaidlu
mawdsguilumdaniulendmamnimgs vitlinunsns wazyusuiiaanmaInnavu
Tl 2559-2561 wudnwandnnisugnniuniade W 120, 102 uaz 92 nn./ls

Andunandnsamidu 30,579, 25,909 uag 23,617 diu Tasuvadu Wuslstadi 106,

s

92 waz 72 nn./ls Andunandnsiudu 21,338, 16,967 way 13,471 fu druius

9

5100 wdu 155, 127 waz 136 nn./ls Andunandnsiudu 9,241, 8,942 way
10,146 U (F11nALESULAYINNISAUANEAS, 2562)
91NN350TTNITHUTFULAANTLHWUT voudefiinty 1o (Henalves
vieidenniuvived Sewas 55 uagnzainiun Sevay 29 (YANMM NaosUszAY
wagany, 2553) diuldiFennuiveiiuiinasnniian dsdulvejinasgniidly
liAnnstosaanenusssund noliiAanse waznauniiuientu anaudRves
Wasnnuaes Usznauseludemsiulamsen TUsiu weulslosndy wuiu
Tnafuea uazmdy Wudu (nwlsed 513, 2550) Welwsyiesrusenounaeil

v

LAINUIN sUAaBNANLYBSUSENBUMIY kNULY Speay 1.80-5.56 NsAAaBLSIUN

s v

Fegay 2.6 a13nquinada Seuag 6.5 U1n1a3Ad Sewar 12.4 urnandeldsaiag
Spuay 2.0 Awdu Seway 1.3 warnsanNda Sovay 1.6 wardanua1susenau

Tunguiiueauazngunailiuesnas lnsmzweulnlegiugamuinnluiuionniu

wosduaY uaziUdennuniluunasvasansinusyyadasendfey (Liu et al, 2016)

]

[ '
a 6§ a = =

Innsiasnnuiweiaunsaiinnsgesaats waalansndunidiiniu Failgvs
fuenyadasy wansitauisadildenniwweiuniivyanlagiunduingiv
Tunszuaunsndnliduln vSeuhduaeyndnls Swaiuaualiiuwldenniuwm

woslaluedned Weosannshutnduansyndn duselevildaelussuugesainis

= & o A

Tnganiznsaraslsana duduansdrdundisannisanbudulusianie Inawmnig
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USnald wazdu kazdallanstoufaanTnun YI8anN1SONLAUVDLLAR bADNAIE
(Hillkoff, 2564)

IS

faiuaddeliiiingussasdAiieinsgimanseangninieiinimluglves

2 '

a15UsznauilueanianuaaialaannuasnnwleInuses10n wasqnsauauya
] LY}

daszanansanmldanniwn tegldiudanniunan wazuie Algflvinazangleniuea

[

95% waztFou Lielilduwinienisiiugaa bifudenniuesidundndunind

grsiueuNadastle 1wy nandurigunniedinedandvdnely

AR UUNI5IY
1. MsesualaanNNIwNLYeS wazn1sAUSNEN

¥
av A

& @ o & Ay av vo o aa
Waennunwesililunsideiiduiugesdni Aldsunisaduayuainyads

wiifhvans Tunssusunyudus dnsvdenan wazwdenuis lnewdenan agdld
2 o val v = a O ' P v ° P av v a
Wushwlinveudugamgl 0. druldenwiis agdnddenniunaniild ueud
gaumgdl 40"y egatioy 24 Falus Magudl 1

2. MsAAs1zianuIuluudanniun

a

Fadmdn (W1) vrunszidosfiniuniseuiiguugll 10579, 2 Falus uazdia
idululagaaudu wasandudaivindregiauionniui egredes 2 n. (W2)
wanhleuniaamall 1057, 2 Falue waziidlidulue@ianes udaniludaimidn

(W3) 91N UEIUIAILIUMANNTY (AOAC, 1990)

9%ANUTY = (W3-W1) x 100/ W2

ouil 40°C Wuan 24 dhlus

maiuinniFenmuriued

JUT 1 nafiusnwnudenniuryes
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3. msanadasnniun

FadmdnudennurireIan 320 n. (ANNTY 75%) Wialdonnuivesurs
80 n. thluusluteniuoa 95% nse trseuiiduiienii 100 udr 5wl Y3uns
800 1ia. uwrfidliegnaden 7 Yu udninnseweniUdonsen thlundusieiondu
SEMEATUUUNYY Wiolendvinazaisesn TuiinUsunsvesansazaisainile
waziulionmagdl 4%y

4. MFwsiUsuuEnsUszneulueannanun Tngld33 Folin-ciocalteu
colorimetric ARKUAIAINIDTNITUDY (Pekal & Pyrzynska, 2004)

wisnasazanslaipuasueiun (NaCO,) 2% (wv) Tnedatimin Naco,
2 n. avaneluih 100 va. wsuasazaensaLnadn dlnududy 0.05, 0.1, 0.2,
0.4, 0.6, 0.8 way 1 un./ua. Ww3sua1sararenaaey Lnelvaisazals NaCO; 2%
2 ua. \inansazanediegavidoamsazaneanasgu 0.1 wa. ety anduif
Folin-Ciocalteu reagent 0.1 ua. fidlilufifin 1 $alus tlufndinisganduuasdi
ANUENIARY 750 Wilung ﬁsuaamﬁLﬂsnzﬁuﬁmlé’ﬁqgﬂﬁ 2. wanhlvasadunsn
UINTFIUINNIATIVIANTALNAEGN ynuhaumsdunsaildluimunamanududu
“UENEHS‘LJ%ﬂaUWuaaﬂ‘ﬁ\‘muﬂlugﬂ‘UaﬂﬂiﬂLLﬂaaﬂﬂJa\‘lﬁﬁﬁﬁJWLﬂaaﬂmLL‘V\JL“Zjﬁﬁl

wags1euluniig un.nsaunaanme nildennium

un. GAE/N. f7981 = ANuiiuaInnane sy x Ysuesiadale

Yutnasnniwm

%yield = ARUNTUTLARINATIMINATEIY x USiasTiadald x 100

Putnasnnikn x 1000

5. ﬂ'lﬁmi'wﬁqwéﬁ'maqgaﬁai:ﬁ (DPPH radical scavenging assay)
fnLUaIaInIeN15v89 (Thomas et al., 2012)

wisuansazane 2, 2 diphenyl-1-picrylhydrazyl (OPPH) 0.1 fadlua laeds
¥miin 0.004 n. azarelueniuea 95% 100 wa. LATHUAITAZAIEUINTFIUNTA

wodmestn Aimnuidudu 25, 50, 100, 125, 200 way 250 UA.N.6AB Ua. 1Aedensn
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wearasitin 0.05 n. azaneluthndu 100 wa. udthluiFeasmueudududidmualy
Yinansavany DPPH 2.9 1. iuaNsasa1eunsgIu viseansazanesiiegn 0.1 ua.
we wagiisliluida 30 wif wdahluinAnisganduuasfinnuenindu 515
ulung vesensienginanddfisgunl 2 udnhlvahadunsuinsgiuainnis
ATIviAnIALeanaiin mﬂﬁ?uﬁ']ammﬁumaﬁlﬁlﬂﬁwmmmqm%‘é’ma%aéaiz
wazanududurasansinuenyadasslugiveinsateanesinvesansaiafonniui

W93 karseulumiig UA.N.N5ALEABSUNAD N.LUFBNNLI

UA.NACB/N. MBE1e = ANILTNTUIINNTINAINTFIU x USiasiiadala

Yutnasnniwm

6. mﬁmswﬁqm%‘ﬁwa%aﬁasx (FRAP assay) fnlUas31n3an13ves
(Yang et al,, 2010)

wisuasazateesdnadines fifier 3 Usu1ns 1,000 wa. Tnedsluien
asBian 24.6 n. azaneluth 300 wa. Usufitesdensauedin 1laMevussana 3.0
wazidelilausuing 1,000 wa. wisuasazany FRAP reagent lngfidiulsenau
3 dau dhudt 1 Furessanaslse 0.054 n. azareluth 10 ua. dudl 2 49 TPTZ
(2,4,6-Tris(2-pyridyl)-s-triazine) 0.031 n. azarelunsalalasaasin 40 dadluais
30 0.04 Tuans 10 ua. Awansalalaseassnidudu 1.7 va. azarslutindu 400
wa. wazu¥uusuestiidu 500 wa.) daufl 3 arsazasesiandviies ey 3
100 318, WWSoNmsazaeNnsgIueda fnnuidutu 20 fadlua lnetuneanaslsd
waulamda 0.02535 n. avangluansazanensalalasaassn 40 Naalua wausuusung
Wiy 10 wa. wisuasavanennsgiumeda Aauidudu 100, 200, 400, 600, 800
waz 1,000 lulaslua lnetioansainaisazatennsgiuiasa 20 Jadluanisans
azanensnlalasraein 40 fadlua WisuasarasuInTgIUNIALEARDTON fiAy
WUTY 25, 50, 100, 125, 200 way 250 uA.n.se 1a. UUnansazansy FRAP 0.95 wa.
WuansavanBaasgIu ieasazaeiaegne 0.05 ua. e uazdisliludida 10 un

wanhludnAnisgandunasiinnugnIndu 595 utluuns dvesansinsgviuansla

a

AeUR 2 udthlvasiadunsviinsgiuainnisnsiainaisunnsgiuesa a1ntu
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aumsdunsanlalumunmgnsinueuyadase warANUNTUYeIANTATLOULA
dasyluguveanedatamn uaziirnisgandunaiveiniaweanaiinilaluasiensm
1m5g1 wndlumanaduduresansinueyyadasyluguves ua.n.naweanasin

fo nLUFBNN W way wA.nauyaeTadaame ALUAaNN LN

1A.A. FeSO/n. Wasnnuwn = A2ududuannsIangsgIuy x Usunsianale

-  — ——

YutniUaannuem

mMsnagaavasUsznouiuadnnerun

mavagaugraiueyyadasylusu DPPH

mMvadaugusdiuayyadaszlugu FRAP

o‘
‘Uaﬁﬁ’ﬁ’)Lﬂi?uﬂﬁ?iﬂiuﬂanuaﬁﬂ‘VN‘VﬁLIﬂ AT NTA AUBULADETY

99U

CaN
=
=p
N
f2\])}

A875 DPPH uay FRAP

NAN15I8WaLaNUTI8HA
1. Uunauanuduluddanniuniaes waznisiiuine

WaennunwesnladanuiuegUssuna 86.48% Fslunisiiusn el

a

WumgRudnsunisnanlomesiu sududeinuniseu Weanusunalunisdafiu

q

LLauammasuanmmu Lu@ﬂﬁlﬂﬂiuaﬂﬂﬂiuﬂaU‘V}NLmJ‘U’ENL"LJaE]ﬂﬂ'WLLW L‘U’E]d Aslulanse

L4

TUsAu woulnlaedu wudu IndNusawazawndy Wudu (Inlsayd 358313, 2550)

¥ '
a6 a = = 1
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Abstract

The objectives of this research were 1) to develop a front-end sales
system for PoPiang Industries Co., Ltd., 2) to study the effectiveness of the
front-end sales system of PoPiang Industries Co., Ltd., 3) to examine the users’
satistation of the front-end sales system. The sample group consisted of
executives and employees of PoPiang Industries Co., Ltd. The research tools
used were as follows 1) front-end sales system, 2) evaluation form for expert
assessment, 3) questionnaire to measure satisfaction of the sample group.
Statistics used were mean and standard divination.

The research findings were as follows:

1) The in-store product sales system could manage system access
rights, product data, sales transactions, and provide sales summary reports.
2) The performance testing results of the system found that the system could
effectively manage user access rights, handle product information, manage
product sales, and accurately present sales summary reports. Satisfaction the
evaluation results from 3 experts were at the highest level. 3) The results of
the sample group revealed that the in-store product sales system could

possess the highest level of usability.

Keywords: system development, product sales, front-end sales system.
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NuATe i ngUIzasdifiofinysruumuauasaraednlulfi dmsuulas
Ugnitwuuulelesluing uazidenldumdla (WATERMELON) Tunisvnaeu Liesenn
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Jouazdsan £C uaz pH TundasgnludslulasreulnsatassifioiUsuiiisudusn

figoamsmuau Tnglduvadu 3 4 Aetaedl 1 Fufl 1-7 vimseuauan EC Triog
Tutias 0.50-1.00 mS/cm 997l 2 Jufl 8-14 vimseuauan EC Toglutas 1.10-
1.60 mS/cm Wagasil 3 Juil 15-60 Ju vhnsmuaua EC Triaglutag 1.70-2.40
mS/cm WAy pH vesansazaefieglussuuliivanzauegi 55-6.5 funaonszoziian

n15Ugn waglaiunislvuasvuin 90 lux Tugiaaan 22.00-01.00 w. Tugaeiud

* Corresponding author: fifinse aulveash

E-mail: nitipongs@gmail.com

Vol.11 Issue.2 (May — August 2023) | Uil 11 adud 2 (WquA1AY — FWAY 2566)



122 UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY
NIFIneemanswasinalulad wnInedus1vigensend

15-60 WAINNITNAADINUIN 3%UU$®LL63Q3UQN5’]§@%@’]8 pH wag a@19avany EC

a1unsavnnulenssanudeulvilavinauesnwuuly
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Abstract

The purposes of this research were to study the automatic solutions
control system used in hydroponics. And choose Watermelons to experiment.
Watermelons produced by greenhouse systems performed well and they
were well-liked by consumers. According to the market, using less chemical
insecticide was experimented including 3 steps; 1) nutrient solutions and nitric
acid were prepared, 2) the automatic solutions control system was designed,
3) lighting control system was launched during 15-60 days of planting. Electrical
Conductivity (EC) and potential of Hydrogen ion (pH) were measured and sent
to microcontroller in order to compare with the measurement that set during
3 stages of planting. The first stage was 1-7 days of planting and EC was set to
be 0.50-1.00mS/cm. The second stage was 8-14 days of planting and EC was
set to be 1.10-1.60mS/cm. The third stage was 15-60 days of planting and EC
was set to be 1.70-2.40mS/cm. For pH, it was set to be in appropriate level
which was 5.5-6.5 for the whole period. Moreover, the lighting was increased
to be 90 lux from 10 pm to 1 am. It was found that the automatic solutions
control system which was used to measure EC and pH was working efficiently
as designed and expected during 15-60 days of planting. The result of the
experiment showed that the lighting control system which controlled the light

for watermelons was well operated as planned.

Keywords: Automatic Control Systems, Hydroponics, Photosynthetic
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Valve
Application ) pH - Solenoid
Blynk Valve
Node MCU Ec-Solenoid
<—> Arduino —#)
ESP8266 Valve A
Ec- Solenoid
Valve B
I I
Water Flow
pH Sensor Ec Sensor
Sensor

UM 2 uansniseanuuuszuumuaunsugnitvwuulelasiuing

9n5U7 2 wananisesnuuusTUUAIUgNNNsUgnRisuuylalasludng
Tnganunsadeniivuael pH vesansazarsfioglussuulimunzauegi 5.5-6.5
PRDATEEEIANNITUYN A EC vasansazansoglutas 2.0-4.0 mS/cm fgaumndl 25
psrmwalea dmiuusemelneazldan EC oglutg 1.5-2.5 mS/cm Geazimunzay
s

v A

fufgviesduneluuseina lunuddedinnisaiugy EC v83a150 M5 ILANANY

ANUYNNITRTYLAULAVDINY Fa1)

a

9297 1 Fufl 1-7 fu AuAwA EC 0.50-1.00 mS/cm
%2971 2 Fuil 8-14 . AUANA1 EC 1.10-1.60 mS/cm

%2971 3 Juil 15-60 Yu  AUANA1 EC 1.70-2.40 mS/cm
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M1319% 1 pH uay EC dmdunisugnitvusiazyile

i YUAVDINY A1 pH A1 EC

1 LLOINNIN 55-6.0 1.0-25
2 umala 58 - 6.2 17-25
3 ULUOLINA 55-6.5 2.0-50
4 Waau 55 - 6.0 20-25
5 dulzn 55 - 6.0 20-24

fun: fisn vesesy (2550)

.24' i o  w = i a
NAITIN 1 LLERIAN pH way EC ﬁ”lME‘Uﬂ’]i‘LJQﬂWULLG]aMJuG] I‘Nﬂ’lﬁ‘ﬂﬂaaﬂ

o |

MN1sanen Lagn1siiuaAl EC wag pH szuudsuan EC Tnglduannnissuarflaann

Un3ain53ain (Sensor) gunsaluszaianaintnIsmanade dnladAmInndl 1.2

IS 6

adfuudnauRung seuvarliinisiwamUinadeusiszeenlunsisaeus

a

8
i

pH 7iudl usdhdentdesndn 1.2 faddwuddewufiuns ssuuagmuamysuude

#adld (AL 898314, 2550) Tneaun1sHNaIsarae A way B Aa

_asazang A uag B idin X A1 Ec fidvun

] = V%
ﬂ’]LﬂﬁEJ“UENﬁ’]W]’J@iG]

wazazlaaunIsnIsiudianel EC Ao

_hanenudunsa-ang X e Ec fidmun

2)

' = o vy
mLQaEJGUEJ\‘ia’ﬁWm%

oszuuhmsuuugd EC wdiasa szuuagiinsnsivasuan pH sely
TagszuuazUium pH vesansazanglidaogszning 55-6.0 lael3uainnisdue
filsangunsaingrain gunsaluszmnanahmsmanads Buanmsidudildan
wulwesudnihumanede eld Aladsudiazthaiadeninsiaasuinfiuinnii
6.50 v3elal frAiedsiiA1annin 6.50 azviinsuiulgean pH TasnnsuFuiiiun
oH axldasazanelnunadenlensenles Wuiusuaihludiasazaisainnsadn

Windumeguanmningeuq visenans ludunisuiuanan pH azldansazanensn
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lup3nidenns 6.8% Jumusuaniludsasazarsanuadnlinduuiegiduanin

Wasous Wienan aglagunisnisiivansazansliiud pH Ao

__ ansazangiiina pH Midin X dr pH fidwiua

ARREYRETNIA LA

warazlaaun1sNIsANaIsanaAl pH A

__asavaeandr pH adu X ér pH fidvun

(@)

ALRRYRETNIAle

sruvasnsmAUSanTsdesalndaenisididulamisnsgaemains
dosainsvesnnlanliiilunisveaedddvasnueadd Waaansu (Full Spectrum)
6 33 YUIA 250 06 ansaUTuAITRLala 1190NUWIETINAY 2 RS
dmiunlamaaouil 1 uazldgunsainganiauasdiuiu 14 61 9ngnsnnsAILIN

wuugasieqn (Beadan lveena, 2563)

E= (5)

N
H 2
dlo E fie anudesairslukudminiuuasanaiday @nd, Wwauauiaa)

[, fo Anuduwasluunnsmin (wAwwai)

H fe anugendlanluwuifsludaiuny (wns, we)

INAUNITNITAWIUMIATUTUINN SdRIATILUUAREYA FeldruInm

oA Y

USunamaauasiibiunundly neailaaingunsainsiadalianlndidedumiain

A o N o ea sl v ¢
LATDIIALLANNRIDANYULHDIN 180 ang

Nan15IvgUazafusIuNa

svuulfansermsunfialslaslusinduuutinou senuuulduvinisineu
g 2 szuuges Aesruuuiuen EC uagszuuuiue pH lnessuufinilasyinauy
Tadarou szuuiaesisazvirnudelies nfiFewihszuuinideoumsznisusu

A1 EC agilnavinlvien pH anasnuluimessuuyiuan EC Tdiuaruaunisvingu
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AT 3 Sumanududuvesansenmsuazainudu nn-ang segunsalngiae

JUT 4(n), (A) spuvagyimsusenarauasdditalugun 4() 31es1memsiidum

TaniiaUsuan ANUNTUYRIENTaYanY

@)

#.24 mssom

&.81

P ZodzudoH
w=3316L  hour

o v ' 13 v
sUN 5 MvgIn1siNuTeya
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f\nﬂg"dﬁ 5 53UUUI2NaNAANNTOLAAYAT EC, A pH, J88211a1115UgN
wazAgnTInsinavasasazanglunlasugn
1. Han1MAFaUaUNIalngIdn
¢ [ 1 < 1
1.1 mmagaugunininsiaina1nuidy nin-Ang
n1snaaeugUniningiaindl pH Alen1svaasfivalsazalgan
waziiuA1AUdy N3A-Ane ASay 100 ml Tudsvwin 50 das dmsuudasugn

wraluszuulalasludnduuuiniy Nanlamiumisnen 2 kagnns1an 3

AN597 2 NansVeaRARNaNTaza1s anAIAuu NTA-Ag

i Juraasazaivan pH A1 pH
1 100 ml 1.67
2 100 ml 1.6
3 100ml 1.65
4 100 ml 1.66
5 100 ml 1.62
Anade 1.64

1517 2 1A pH Alsannsidvatsazatstiumaeasuually
aunsn 4 azle

asavarwanm1 pH fdn X a1 pH fidwuae

ALadgYeIENINIntA

WNUALUANNNS
100x1

1.64

60.97 ml

21Aean1slviA pH anas 1.00 wihe TiAvaIsanaA1 pH 60.97 ml
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A15197 3 NAN1TVIRRDUANENTAYAY aﬂﬂl’]ﬂ’e]’mlﬂu NIA-A

i USunausnsazaneuiva pH #1 pH
1 100 ml 0.19
2 100 ml 0.21
3 100mL 0.18
4 100 ml 0.19
5 100 ml 0.18
Anade 0.19

1N0157199 3 drAreudu nsa-ane Aldannnisiiyansazateuiu1ui

' A ' = v
AaduunuAluaNn1sh 3 ezl

asavaneiiinel pH My X e pH fifvun

AfgvaIEnsninte

LNUANLUELNNT
100x1

0.19

526.31 ml

£

fdean15IiA1 pH W@y 1.00 wie TAALa1sLiNeAT pH 526.31 ml
1.2 Managaugunsainsradaianududuasazany
nmegeugunIaingaaTadIAy EC Men1s naaauinaisazagan

wazkiuA EC as9az 100 ml Tudavuns 50 ans Nafbamum1s1eai 4 kagans1an 5

M99 4 HANISNAADLANANTATANY LANAIANULINTUYDIETALAY

i Ysuuans A U3uuans B A1 EC

1 60ml 40ml 0.36

2 60ml 40ml 0.38

3 60ml 40ml 0.35

4 60ml 40ml 0.32

5 60ml 40ml 0.39
Aady 0.36

Vol.11 Issue.2 (May — August 2023) | Uil 11 adudl 2 (Maun1AN - FMAu 2566)



UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY 131
NIFIneanswasinalulad wininedusvigensend

a o 1 av v a ° i = !
1NN1TNN 4 UA1 EC Vliﬂﬁ]’]ﬂﬂ’]immﬁﬂ’iﬁ%ﬁ’]EJ‘LI’]&I’]‘WWY]LQ@EJLL‘Vluﬂﬂu

aunish 1 agle

asazany A war B fidn X @A EC fidwiun

Aaavosansiinle
WAUATUELNNT

100x1

0.36

= 277.77 ml

AABINITMAAN EC 1NTY 1.00 mS/cm TAua1sazans A wag B 11y

277.77 ml

AN5199 5 HAN1SNAADLANENTALANY anANANNLILTUYRIEITALAY

i J3uruansazanaanan EC fin EC
1 100 ml 0.16
2 100 ml 0.16
3 100 ml 0.19
4 100 ml 0.13
5 100 ml 0.15

Aady 0.158

d‘ o 1 v oy a ° i a '
1A N 5 U1A1 EC ‘1/1191%]’1ﬂmimuaﬁazaﬁﬂunﬁﬁﬂmLaa‘&JLL‘VI‘L!ﬂ’]I‘u

aunish 2 azle

asazarvan EC X A1 EC fifwiun

ALfevaIEnsnInte

|9

wnuAluaun1sazle fadl
100x1

0.158

=3417.72 ml
fdansliAn EC anas 1.00 mS/cm Tidnth 3,417.72 ml
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1.3 wan1snaaaInsiudayauazn1sinse
nstufindeyasendu 3 ¥i9 Weduundludieny 1-7, 8-14, uaz 15-

60 Ju i vnnstuiinuanisaaesssuunsAIUANAT EC uazAl pH

Astuninaassn pH

. A .
Y AT e A

T2 6 F 8 11 12 15 17 19 21 22 26 & 28 3 E3 3B 37 38 41 43 2B 47 48 b1 62 55 57 &0

s e—e m—in siafitfifiach

3UN 6 Apnadu nsn-ang maentan1sUgnundly

NFUN 6 wanarn pH Nlaannsinlussuuaiuguel pH naangian1sugn
Wwaan 60 u Feaziiuladne pH eaglusredlugiainvun Ae A1 pH 9veg
5.5-6.5 lngmuamuAanaailidulunuieuly Wesinszuumuguiinanuianais

Howin1ssdnszuuisanunsavihlidhdnisasuauunile

nnstlTnIesAnEc

103 05 T 8 1 43 G5 AT 18 27 23 23 27 23 41 13 35 07 38 41 43 45 47 48 51 53 55 57 56

—R e—r e—fis AT SR

JUN 7 Apuiduduvesansaraty naenyienisugnuaaly
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911307 7 azuanaen EC AlFarnnisialuszuumunuan EC nasntaenns
Ugnidlunan 60 Ju Tnsuissmseuguanududuvesansazans 3 929 fie 4sdi 1
9g9in151¥AN EC 7 0.5-1.0 mS/cm 9297 2 agviinnslyidn EC 7l 1.1-1.6 mS/cm
2371 3 wvisliien EC 91 1.7-2.4 mS/cm wudimsauaual EC ansnsaniuny
oglutaaiidvunle

nsmuANAIALLTNLEY tnen1seanwuulagldnldaudiuiu 6 A aun
250 30d aunsausuanuduuadls wagldaunsaingiadanasdnuau 14 67 fvua

FuteAUaIwINgoRAuLAStuTInNITNAaRY HaNlAnUIUT 8

o < o g
; T= - -
H -

JU# 8 maSeuiiguanuduuaniglulsasou

ey feunmadusane ulsalias

1 2 o o
b K T = -
g g B!

Al 1 sl 2

210
200

190
18
17
16
150
5

&

[T ]

11

5

Fufiz
FL:
Fui
diuiie
Funr
Funa
st

Fiafiiz

i
B
Fiudi1g

i

Wmradnaalux}  Bvinmis]ux)

n3U7 8 uamsnaiildannimeaes Tnsesnuuuliimmnuduuasiisnnny
180 &nd #ldnsfuinthAedsanmsdaunualuaunisi 5 mainnugs
Yoesumiandlag inisina1angunsaingana uanwmauanudunaduusiay
fuis nuhalsdanedelunangaundty dandulumuiiesnuuulife laisinin
1,800 &nd nsiaapAulandasil 1 AauasBinunndunaslidsniy 1,800 dnd

Aziimasgivlaaninlas 2 TAsulasaInsssuTA

Vol.11 Issue.2 (May — August 2023) | Uil 11 adud 2 (WquA1AY — FWAY 2566)



134 UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY
NIFIneemanswasinalulad wnInedus1vigensend

A3UNAN13IY
msitmunsrvuauannsliasemsdmiuUgniivlelasludnduuuthan
vinsaruANAn EC wadu 3 929 daeil 1 Juil 1-7 $u AruAuAn EC=0.50-1.00
mS/cm, 297 2 Jufl 8-14 Fu AruANAT EC=1.10-1.60 mS/cm Wazdasil 3 Jui
15-60 Ju AIUANA1 EC=1.70-2.40 mS/cm s¥uuAIUANETasaIea1unTavinaule
Amnudoulyiidmun Tudinveanisaiuaudn pH vesansazans loimunliszuy
MUANYINIAIUANAT pH 95E7l 5.5-6.5 SrUUMUANAIIaalF AT ue
mensmuatannwadexlulsusaudmiunsUgniivmeislalasluling Tnedmun
Hadefimnzanvoasagszving 1,100 fis 1,200 &nd aelulsaFeudidauasending
Liflssmorennudeinisvesity Memsifinuvasindauasivaofiuanudues
vionrwainanislulsafeuniefiufingtgn Turuatelddmunanuduuases
Seing 1,700-1,900 &nd Hulusuanudesnisvesundalaganudunasiadonas
e 10.00 1-16.00 u. eudunasaded 1600 dnd Fevhnsmeaounsliuauiion
Tnouvasil 1 dmusdiauaudunasedi 1,800 &nd ulasil 2 Ydeelvsuuas
MN59INNF Feszuumuauautiuadunlasi 1 anmnsovheldnsemudeuly
fitvun Tnglduasiiousiufunassssumaldmanuduuaslsidesndt 1,800 &nd

Feruussludislasunasiiauduazdgliunnsiuiinisaiyiulalas
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