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A STUDY ON METHODS TO INCREASE ENNERGY EFFICIENCY IN PHENOL
DISTILLATION TOWER BY INCREASING TEMPURATURE OF THE FEED LINE
INTO THE SEPARATORY DISTILLATION COLUMN

Usena nastu! Asde mIvs? vde Wigsue

Prachat Phouangchuen' Sirichai Treepetch” Chanchai Charoenruen’

unAnge

MATENSANYASIIUsEANS A sTindsnuluvenduiiuealnenisiingamnd
yosenetoudmenduusn finqusrasdiiteAnuiBifassansnmnstindsnulunonduiiuea
Tnsmaingamgivesaetoudmonduuen wazsuifisudammslinduulodlunssun
nsnenduiiuealasnsiiingumgiivesastoudmenduusn in3esdeifuuaziiaszsideya
N3398UTENBUAIE SEUUMUANNMINARKALUTEINaNANTYINUsTUUERLLTR (DCS : Distribution
Control System) svuuiiudayaviinuaninanuunasniaan (Pl -System) seuuuansnanislings
nulunsiaznondy (Keep Systemn) n1s@inu3sifiuuszansamnisiindsnuluvenduiiuea
Usznause 8n1sandnstlvaaedeundy (Trial and error) uazddiiuwdsnunrdeulsity
anedoudmandu (Heat recovery Unit) nan1535enudn 35undasnuanudeulvu
aeloudvendu (Heat recovery Unit) fensifingnmgiinndivendu (nlet IX — Resin)
Tnguindsaunuseuindennisldau (Heat recovery unit) aunsesisgunad
aedousudimendu (nlet IX - Resin) agfiszdiu 115 ssrmiwadea uavgamaiiivenau
fluoaliiiugumpiaauaudl 12550 ssmwadea awsaifiuuszdnsamnislindsaleth
Tunendufiuea uaranuSinumslindanuledilneisudisuiusnsnislindanuled
fiounsMnaes (Base line 18.55 fusiatnlue) aunde 17.77 fusiadolus vioanawiiy 0.78
Fusetalus
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' Ingdewmaniasread aanvunisentidnwiniang Tuean
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*Corresponding Author, E-mail : t-get@hotmail.com
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Abstract

The research objectives on “A study on methods to increase energy efficiency in
phenol distillation tower by increasing temperature of the feed line into the separatory
distillation column” were to study methods to increase energy efficiency in the phenol
distillation tower by increasing temperature of the feed line into the separatory distillation
column, and to compare the steam power consumption rate in the phenol distillation
tower process by increasing temperature of the feed line into the separatory distillation
column. The tools used for collecting and analyzing research data included the production
control systems and process automation systems (DCS: Distribution Control System), the
system for collecting data with real time displaying (Pl -System), Power consumption
display system of each distillation tower (Keep System). The study of methods to increase
energy efficiency in phenol distillation tower involved methods for reducing back flow
rate (trial and error), and methods for increasing heat to the feed line to the distillation
tower (Heat recovery Unit). It was found that the methods for increasing heat to the feed
line to the distillation tower (Heat recovery unit) by increasing the inlet temperature to
the distillation tower (Inlet IX — Resin), bringing the residual heat energy from usage (Heat
recovery unit) until the temperature of the inlet line (Inlet IX — Resin) was 115 degrees
Celsius, and the temperature of the inlet line to the phenol distillation tower did not
exceed the control temperature of 125.50 degrees Celsius. It was able to increase the
efficiency of steam power in the phenol distillation tower, and reduce the amount of
steam power consumption in comparison to the steam power consumption rate before
the experiment (Base line 18.55 tons per hour) to 17.77 tons per hour, or decreased by

0.78 tons per hour.

Keywords : Distillation process, Distillation Column, Separatory Distillation Column,

Circulating Heat
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1. uni

TunanisudEalulssnugnainssunssuIuNsHERTUALLN (Upstream) Nnaneti (Medium

stream) nszuaun1sndusentdunszuiunsdiAgednaunn luniswandusuazivilondu

a a < o o [ v I3 | v
wenansuseneullasdeneandudidudng q loansuseneulalasaiveusenin drusuuugn
Judiuszmedregn (Low boiling point) wu A1udinu (Methane) 8wiu (Ethane) Twsinu

o v & o < 3 . ) Y a % v oa
(Propane) Tusautumasunnagiduveanar (Oil refinery) Uniufig drduiuwdu dhdufiea
warnuanaunazsduihduen tuasgauensugase (Asphalt) Wneansasgnaslulunszuiuns
HaRsNg 9 Muivargnadsndalsautinsed (Medium stream) WienszUILNITNAULEN
9nese neuthlundsduansdne 9 wu Polyethylene (PE) Polypropylene (PP) High density
Polyethylene (HDPE) tHufu auiiulainnseuiunsuaninandneduauud linseuiunsndu
Maau nMsnauwenazlimdanuanuioudnly Tngldanndanuleth (Steam) Wundnluaaiunisal
Aa A o o a ~ a a Y a X Y o % a X
AN INTWER giinsiinysunaaeoudiindu (Mass) nslandenuleunnagiiaay
I [ 1 v ) Ad a £ a a Q Y] [y a 49{
Judnaiuganulume uagnisnduleniiiiuigntaazinisiiuysunaansnaundu (Reflux) 1y
finslimdsnulethaduaziiuinnssuiunsinandiudmalaenswiliselddeduyungatu
(Cost/Income) [1]

Tunsguaunsnanasilueanazestlny AnNTEUIUAITNAULEN (Fractionation Unit)
rUsenaumevenauLeniavan 12 vendu iwmiiinduyviuiansdiinseuiunisiazdinig
Tindsnulethanudu 18 bar Faduunasimdsnuaudounazsnsnslilulsunadia lnevs
2 KENSHANINSIETINAUN 130 Ausatllus Ingsiaveandanulouineduiisnan 1,200 um
= @ v a o A & v Y] a
Fudusuyunisudaias wasdeidudununaniunisudn [2]

NANUAAYVRIRUUNITIYNa I {IT8TaduunAnfnwinadaisnisusuulss
waziaueitnsanUSunanisidndnulounlianas a1nnsiiauseudiuivdesguildany
(Heat recovery unit) iiinUselevdgegn lngihuniivanuseulvanedeudiiearsdou

N W £ o« o v Y 3 A ) v
findanuay fgviianunsaaanslindsnuletivenduls
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3. NTBULUIAAIUINISIAY

fiatau (Input) nszUUN1s (Process) Naans (Output)
- WAKUPNUSDUAIUNL AR  madiaidansaslnaans - ﬂifawﬁmwmﬂmwaqmu
Lmu’mawﬂﬂi’ﬂm”luﬂizmu || oundu (Trial & erron) R Tothluvenduiiuea
M3vBImeNAUNLLA - wedaISunasuliu

- WAUAITNITNNUTEENTNIN aAetlau vienau (Heat

A INEIU

recovery Unit

1

Uayadoundu (Feed Back) | .

JUN 1 UARINTOULIARNITIY

4. /AUy

Ms@nwIsiiudszans awnisldndanulunendufiuealasnisifingamnivosany
Houdmonduuen fdunisieil

4.1 Fnwunaniudeyaniside

AnwnIzuINSHER (Process flow Description ) waznsldwdanulunenduiiuea

IFunnenduiiuea V-2406 Phenol Rectifier Colurnn U3%w i 7 71 Tnavea wafifad $1iin uvnwu
N52UUNITNER (Process flow Description) [3] lunszuiunisnduuenansilueauazesdlny
(Fractionation Process) sewinsdadavendu Phenol rectifier (V-2406) AAdeLiundndsnu
viaaI@ongl Preheater exchanger (E-2416) uagtlundsnuiigaan 3dluufniazionnldlagnis
dugamgivesanstou (Feed) Tu unafiundsnuliveanmitar doudme uanifiodadndu
favvilianunsoannislinganuiidwanudeuanudon Phenol rectifier exchange (E-2417)
fffuvonduadld fdegui 2

§1J‘VI 2 LLﬁﬂ\‘]lﬂ@uLLﬂillﬂiuU’Juﬂ'ﬁNaﬁW‘u@a
iz Fractlonatlon Technical Manual PTT Phenol Co ltd,. (Sep 19, Y2017)
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1.2 1Rodleililumside
wsesielunsifunussdeyalunside Ae
4.2.1 vienauiluea V-2406 Phenol Rectifier Column U3 1i 71 7 Tnauea iilnea
$1in @) AfiTennasddasnsifinguvnivesaedoudvenduen
4.2.2 wWUUTIB9UTBYA Pl-System LARIHANTIUALLUUAINTEUIUNTHER
nslindanulothuuuuanwanasnian (Real time monitoring)
4.2.3 wuUTUYATEUU DCS : Distribution Control System muqumiwém
WAz TEInaNANSYINUTTUUEALULR
4.2.4 WUTBUTeyaTTUY Keep wanawanislindsnulundazvendu
LUULEAINaRaDALIAT (Real time monitoring)
4.3 Funsumssiiunside
4.3.1 Amndeyadnanisindsnuled Tnsmstaifvdoyauinunislindsny
loth 1HuA1é1939 (Baseline) wut Sammislindsnuleviadefivenduiiuea idewinfu 18.5
fu sladala fagudl 3
4.3.2 Anwideyaiiugruiodusannslindinuledr Ardmuannudud
18 Bar Wagtunnufunasgunszuaunsnaniivenduiuea
4.3.3 AinwifanuUdsuuszq lon Exchange Resin Theaters D-2408 (IXRT)
Faduduantieresnsinls Phenol product u3anstu las Side-draw product 210 CPC
gnviliiuasiigamadll 80-150 esrmwaldoa Menszuaiiung treat LEINITHIUVDS
X Resin zviauludnuals lead-lag MIAIUANNISTINOUYBY IXRT 9599106 2-MBF 71 outlet
Faawspslaiiu 2.0 wt ppm lunsdleiAuagiiial Inlet temp iU fisen uiidodinlaglaliau
125 psniwaiea  IntumuTdeya Uszaunisal Weafunisnduiivenduituea v-2406
dormunaldududionds (Baseline) iflerdurgradaruiu

112564 0:00:00 U9 o7Tddays A» BI4I2584 17:43:40.558

U 3 uamsdmsnslimdsaletedsiivendufiuearouvhnimaaes
71 PTT Phenol Co ltd,. (Jan Y2021 - Aug 2022)
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4.3.4 AWIUNITNAADIIEWMANAIST 1 anonsinistnaatetaundu (Trial

& error)

1%
ad S

Fnsililaeialululsanugaainnssunsnduiliuoauians ndanu
lothagmuauanudulif 18 bar Wuslvinnufeuiivendu v-2406 muaudae FIC vy line
steam VMazgnAIUALLAY LIC 910 bottom column uaz flow feed 7 column Bnd
Bottom product {unan heavies azgnasnauidh CPC 1ae PR bottorn pumps #agdns1 5-10%
999 flow feed Tamuafidn @ CPC Overhead pressure QHMUQNI@EJ PIC control valve
Tidugganimiiofagld operate column liflvgamanfiguiudmun 115 ssrwadoa
Fansfigunniigaunnagyillsl Phenol product 1adtuld imAdaiinisandasnisinaans
Joundu (Reduce internal reflux) anduddiu wdeurtaduannisldndsnulothfifunendu
Tnefiagiinmsmunugamgiilingg wazsinsamadagunmndniumilvogluaimug

4.3.5 suflunsvaaesiemedadsd 2 Wundnuanudeulituaietou
dmendu (Heat recovery Unit) Tnsnisiiingaumgfiondn D-2408AB wazaswdsanulo
AuuTisEeU 18 bar fivendu V-2406 il

(1) Anudunsudusiia Inlet Temperature 984 IX Resin Theaters,
TIC-24-2201 afsay 1 ssmwaidoa nndalus lnefonmgivndr5udu 75 ssmwadoa
wEnfinauds 85 ssmwaided adld 1 dUai Tnefilmaned 115 ewrwadea

(2) auUBsunlaeaviendu Phenol Rectifiers, V-2406 e Optimize
Steam Consumption Tnen15U¥uan Steam 7 FIC-24-2603 assaz 0.01 T/h iiloAauau
Temperature profile Ingithvsnenisanlehaasu 18 Bar a9 0.53 sustedalus flgmgfinaueu
115 sarwaided lnouvadu 3 Sunou fil

Fumou 1 {hwune 85 esrwaifea s 0.13 fusedilus
Funou 2 e 100 ssrwaidea de 0.20 fustedilus
Fupou 3 e 115 ssrwaided s 0.20 fusedilus
(3) iunasieEnInansiaus Monitor Operating Conditions Iieglupaaueu
waztnauiineitaya
4.4 nsifiusausindeya
nMs3sunsail éj"jﬁlﬂléjLﬁUﬁUi’m%@%aﬂ’ﬁ%ﬁﬂ“ﬂ@ﬂmﬂﬁﬂagﬁ 1 lnganenslna
aeéfoundu (Trial & error) seviafouwioy dafeu nIngIAN 2563 uasmAlAS 2
Tnaiiumdsnuanudeulituaneoudvendu (Heat recovery Unit) sewinaifeudomey Suiou
WEAINBU 2563
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4.5 Mylaseideya
4.5.1 Mnavesdnsnisidnasnulown Tuguuuumaiasenitegluuuisnisi 1
lngnisandnsmsivageundu (Intemal reflux ) v3ei3end Trial & Error fumAllATsn 2 8013
diungenuaeleudmenau (Heat recovery Unit) Mlaniasesdansidy nsiasisvidvaya
= =~ 9 DY) 5 Y1 aad v = %
wazlUSeuieudnsnislindanuledr Tngldrmatianugiu loun Anadeuasiosas
4.5.2 dwamsleszvideyauwasileuiisusnsnisiindsnuletundssidu
nsiiinUsgansammslindsniluvenduiiuea

5. HAN15IY
5.1 wansAnwsfnUsans amnslindsenlunendulasnisiivgamniivesas
Joudmonduuen wuin
5.1.1 maa357 1 Trial & error Tagandnsinslvaanedoundu (Reduce internal

VA o

= o Y d £ [ I 1 =
reflux) @9338vIn1Inaaeslsuandnsnisivalouivesatedeunduduyie deusingua

Y

U dl
AIFRITIN 1

AN5199 1 LanednsInIsianasnulaunlaewmadaish 1 Trial & error

FramsuSuUsinadleth . P Andgsnsnsiiusinalenh
L. Jnuaiuiuteya L.
(Funtlua) CIERLRIE)
18.90 - 19.00 5 18.67
18.79 - 18.89 5 18.69
18.69 - 18.78 8 18.49
18.50 - 18.68 11 18.50
ANRAETIL 18.59

1ned 1 uansdeyalunisaandsau Taemaladsd 1 andnnislnadeundu
(Internal reflux ) s13eiFandn Trial & Error S1uusiavn 29 ASINIsmeaes WUl Alades
vosdannisliusinalotintu 1859 dudedalus nsususnamsinaaedoundudiviala
Snmsliviinalediademantio 18.49 dusiedlus Aetna 18.69 - 18.78 dusetadlug
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5.1.2 wmAlAd7 2 sunasnuliaisdoudmendu (Heat recovery unit)
lngnsiiiugauviivndiviendu (nlet X-Resin) 91u3unavun 29 A5 AsgUR 4 3UN 5 uazmsng
i 2

Flow Phenol =39.5 m3/hr ST
Temp=134C

100 --> 131 C

U
... oy
107 --» 125 C

-
Inlet X resin [ ™

4755 115 ¢ i

: E2417

)

e =

1

1 waseniloda

| 518 nans

.......

UM 4 lpezunsuwanimsiivgumniiangUeudmenauiluea

Jiup UG LEE U85 LS 1183 183 104 wLs U7 LRI RT LR 134 116 119 1M1 L3 IME 1ME 151 153 LS2 155
py 18D 188
PECER L

4 o : E {} ) O { O O o O
fsifas] [ 1 [] fa] e — SavingS1808T/h.
HTWWWWL"@D'“EﬁE“ armoh

T TAsTaTS

750 830 ET.0 830 930 340 S0 100.0201.0102.01503,0104.0106.0 105.0107.0 108.0109.01 10,0 110511101113 112.0112.5113.0113.51 140114 5114 52 15,0
I¥ Biesin L Temp. (<€)

| COSBtoV-M08 [T} —O0—V-2406inettemp (€]  —O— S8 meter[T]  woomme tase Ine 185 T/ |

JUN 5 namuananisiisgamgiianeleuaeteudmenauiisuiugnsnislindsnuleun

MN3UT 5 uansmstiugungiianedeudmonduieutusmmmslindauleth
Tnensveasaiiisgamgiianetoudimonau (nlet IX-Resin) aufisszAunuauil 115 ssmwaidea
wu Bsnsnstindanulethiivendu v-2406 ity 17.77 fusledalus deninen Base Line
(1855 fusiodlug)
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M13199 2 Uansdnsinsaandsnuledr lnenisiitgamgiianedauivendu (Inlet IX-Resin)

Msvnasuiigumglianetou Snsnshindanule Snsnsanndaaulen
(Inlet IX-Resin) (Fusiadnlug) (Fusiadlug)

By 18.55
75-99 18.45 0.07

100-104 18.21 0.31

105-110 18.00 0.52

111-113 17.92 0.6

114-115 1777 0.78

1NAITNN 2 U Bomsinislandsnuleinneusdnyineilaisi 2 dawindu 18.55
Ausadalus wasilledinsiiugamgiatedeudivuned 115 ssmugaloa wuin madals
7 2 fnslandsnuleuianasi 17.77 dusethlus lngaunsnanadsesay 4.20

=] | A A a H v o
M15199 3 uansrn1sasuulaetgangll Usunanislilauuwasnslindsanu

gaunilangUeudiiiuiu Ustnaumaanule WAMUNAAle
GRGRILHITHE) MudsuUas (Fusatalu) 90 (MJ/Hr)

AUy | waausu | Wasuwlas | neuusu | nasusu | wWasuwuas -

107 125 18 18.55 17.77 0.78 4.20

NP0 3 WU Msisgamiiangeuidivenauuen flensiiigamgineu

frduvsey silitinsdsuulawesgumgiluaedeudiain 107 ssmwadea Wy 125
psmwaidea InewAsuulaniiudu 18 esmiaifea anmnsnandammslindanulethain 18.55
dustedlus Wu 17.77 dudedalus wWasuuwasanas 0.78 fusiedalus Andurosay 4.20
uazndsnuiianasld 1.72 wnzgasiodalue

6. N159AUTIWHANITIAY

FFunsAnuisiiudszans amnslindsanlunenduiiuealasmsiiugamgd
yosagdoutmondunen finguizasdiiefnuunaiaisiiinuszansawnislindsny
Tunszuruniavenduiiuea uazilFeuisudnsnislindsulod lunseviunisndy
yevonduiiuea
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HANTIRE WU wadlaTsERdethuniusydnsamnislindsnuleinlunenduiluea

3590 1 Wmenisandnsinsivaaedaunay (Reduce internal reflux) 3743U 29 ASINISNAABS

s

Anadednrnislivinaleduindu 18.59 fusedalus aenndesiu Sasan wiaUsshvg
iAnwnsiialsEAnsnwnismuauvesnssuaunsnandafaozden w1 MaUdsuulas
Snnslnavesnspuatounuutuiila dnadonsnouauessyAnsnimnsemunLveInTE UL
msudndofiaesdion (4] wagdsh 2 FRfundnliaedoudmondu (Heat recovery unit)
Taeifingaumnianeteudmonau (nlet IX - Resin) wuin wede3s7 2 maifingamnianedeu
drmondu Tnethmdsnuanufeudivaeanmsléanu (Heat recovery unit) aunsziisgamgdl
anedoutmenau (nlet IX - Resin) agiisziu 115 ssrmiwaidva wazgamgiidmendufiuea
V-2406 lsiiAugamgiiniuguil 12550 esmwaidea anansniiuUsEAvsamnsindnuledh
luvendufiuea TnvannsnanuSinanmsindmnulodioudisutusasnislingsanled
flouN15MAaes (Base line 18.55 fusiodala) avwide 17.77 fusiodalis vioanas 0.78 fuslednlus
Fathdumnznsimdsnuauoufindonnnsténu (Heat recovery unit) dingamgdlviy
aetoudmonau (nlet IX - Resin) denaliianunsninusziugumnlidmenduiiuea V-2406
ogfluanfmualaiiAu 12550 asmuwadea Tsandammslindsrlothadldideifeuaniy
aonndasiu iy deslean [5] WiAnwamuidululdvesmsthenudeuinduudlunsyuiy
nsnduthsiuRy wud Mathedeuiiinduuldll (Heat recovery) Tunszurumsnauiiuiu
denudululddmsunmailuideuese Uhinahemuwduiiinduadvsslendnldvin 5o
fusiotu MnUTinafivdesiisasarintu 350 susiotu videAnluSesay 14.28

7. dalEuauuEaINNITIVY

1) msdunadadfifisdseansamnslindsnulunszuiunisvenduiiuea Tneiiiy
gaumpameloudvendu Mamdsnuanaseuiivdeninnslia (Heat recovery unit) aunseiis
gamgdarsdeudimendu (nlet IX-Resin) agiszdu 115 asmwaidoa wazgaungd
fsuthvenduiuea V-2406 lsiiugamgiimuaui 125,50 ssmiwaifea lWltifteiianszavznm
msldndsnulethlunssuiunisvenduitueagindu «

2) msinsAnyideniniselovianndnuanudeuiivieainnszuiuniman
n&unldln (Heat recovery) Tunseuiunisndndu
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Abstract

The purposes of this research were 1) to define the evaluation criteria of
organizational performance with OKRs case study: Vocational Academic Affairs under the
Institute of Vocational Education: Eastern Region 2) to assess the suitability of the
evaluation criteria of Organizational Performance with OKRs case study : Vocational
Academic Affairs under the Institute of Vocational Education : Eastern Region 3) to the
evaluation of organizational performance with OKRs case study : Vocational Academic
Affairs under the Institute of Vocational Education: Eastern Region. The methodology
consisted of 6 steps as follows; 1) to study the data and problem 2) require an analysis
3) define the objectives and key results 4) efficiency evaluation of objectives and Key
results 5) implementation 6) evaluation of organizational performance with OKRs. The
target group of the research is teachers and administrators comprising 35 who were in the
Institute of Vocational Education: Eastern Region.

The findings of the research can be concluded as follows : 1) the results of
defining the evaluation criteria for organizational performance with OKRs case study :
Vocational Academic Affairs under the Institute of Vocational Education: Eastern Region
comprised 4 components, namely (1) 2 Objectives and 8, (2) Key Results, (3) define the
evaluation criteria of organizational performance and (4) define the overall expected
performance criteria 75% 2) the result of efficiency evaluation of defining the evaluation
criteria for organizational performance with OKRs can be concluded that the result of
efficiency evaluation by experts in overall revealed a high level of appropriateness 3) the
result of the evaluation of organizational performance with OKRs case study : Vocational
Academic Affairs under the Institute of Vocational Education: Eastern Region showed
average Organizational Performance at 75 %, which were according to the determined

criteria at 75 %.

Keywords: The evaluation of organizational performance with OKRs, Vocational Academic Affairs
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Abstract

The purpose of this study was to investigate and compare the efficiency of the
dual tray production process Pre and Post Applying ECRS, involving normal dual trays and
green dual trays. The research began with a study of the existing dual tray production
process. A cause and effect diagram was taken to find out the root cause, before ECRS
was applied to improve the work process and to create equipment - namely clamping
and tables. The results show that the number of steps required for the production
of normal dual trays was reduced from 12 to 9, and for the green dual trays it was
a reduction from 14 to 10 steps. The standard production time for normal dual trays was
reduced from 77.79 seconds per piece to 62.18 seconds per piece - a 20.07 percent
saving. The standard production time for green dual trays was reduced from 84.87 seconds
per piece to 66.86 seconds per piece - a 21.22 percent saving. The standard output of
normal dual trays increased from 347 pieces per day to 434 pieces per day - a 25.07
percent increase. The standard output of green dual tray increased from 318 pieces per

day to 403 pieces per day - a 26.73 percent increase.
Keywords : Dual tray, Efficiency, ECRS
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Abstract

This special project has been prepared with the objectives: 1) to study the process
of storing packaging during the manufacturing process, 2) to reduce the time in searching
for tray packaging, 3) to create a standard for storing tray packaging. The researcher has
separated studies in three steps 1. Study the process of storing tray packaging and the
condition of the storage area. 2. By redesigning the entire tray-top-shelf packaging layout
with ABC analysis grouping, three Packaging Types IC were identified in an easily accessible
hierarchy called “BGA”. tier 1 “TQFP” is on tier 2 and “QFN” is on tier 3. And the
packaging is classified according to the list of manufacturer. Place the order of importance
as follows: S1, S2, S3, S4, S5, S6, S7, S8, S9, S10. By apply visual control theory by
designing display signs. 3. to create a storage standard by creating a tray packing suide.

From the research results found that : 1 before improvement has four factors are
man method raw materials and condition of working and cause to took long time to find
tray packaging.2. it was seen that the time it took to find the tray packaging was reduced
before the improvement was 194 seconds the remaining pieces were 46.50 seconds, the
reduction time was 147.50 seconds, or 76.03%, and there was still room left for the next

batch of packaging. 3. Doing standard hand book for storage tray packaging for work.
Keywords: Efficiency, Packaging Storage ,Manufacturing Process
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3.2 Anwdeyaussasios (Tray)
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3.5.1 3ANEUN1519UTITualaelduAn ABC Analysis
Tngnsrmuatassiuiures ABC Hu fAnwdnsdenmguiuesdoya
sefUdnTIdu (Ratio Scale) [6] Tnsaxlddayanisiinussadast Tray andunaiviinisiinu
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hnsdanqulagdinamaudaunisidnuegvaaniinay Al
A1319% 1-4 LNaugin1shUINgU ABC Analysis ¥9eUTTA U

LG Fresaumsidndeiiou (ada)
A 11-15
B 6 - 10
C 0-5

o a a = o A Y a = W

NTeyaANNTeINSIN Tray ALWdeUsEILRoUAUeIBY 2564 LUnuNATEALYINAY
° J = o b4 L4 ! ! °o w °o w R ! ° 14
U 14 ATe Ismmualiinaeinisuiangyu ABC mudauadudfy wuutu 3 933 Mvuali
Py 15 A3 (Uatuain1d) nsuunguuesiniudeyansidn Tray ANMERINNITHEN
vosUszduseuiugey 2564
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6 S6 4 0-5 C

AANLADDNUUUMHURILAAIALMUINTTINN Tray AUUUIAA ABC Analysis As5UR 1-6
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(Packaging Types 1C) LLaziw%aﬁmﬁm (Supplier) iegureanuamnuAngnay Tnduuse
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4.2.2 NASNSAIUNUT
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& L Ao 1 I Y i o v o i a
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4) viepegedvun Wuri-vine Iniseusesuazilussidey
5) 1w ESD finvisaeanu via-vine Tniseuseennass
6) WnsruuiARLAUNANUAIFBNLLIY “Generate Packing Tray Label” \iadsiiam
Label Tnganusaidonls 3 38 Al
1. By Bom -> @unu barcode 910 BOM
2. By Part No. -> n3an MCHP Part No.

3. By Pkg Type -> N19n51882108nT01aM8AULY
Y




UNA2IUIY

UM 2 avdud 1 uns1AY -

7) fin Label Nuinnsaunsiaaunuiseusesdnasenauiniv

waanwinauusuldaiionisuiia Tray (Work Instruction) UsuUT8INSUA
wazafnnasauadnduluusiuatu uananniseiluszideueusesfianuisoua iy
NYaLLRYALATALRANINERNLNDTALUS

5. dyunauazanlsne
5.1 agunanisAne

NN155IUTTaYan1sTaivusTApYvesukunauny dundesieilgm
ilemanmpsnenmsszauauesuazuniaisUan asuldi aueiviliwinaddnanuluns
szt Tray Sufifadoann au 38ms Taghu uazanmuanden ndayvnistinandum
st Tray dleBuuuannii 2 wnil fnwadlfesnuuumsinsesimanimavesnistiam
TAGLHUNINTINUTTT U IEN N33R 89AR9EUAT (ABC Analysis) Ngufn1sAIuAY
shensuaaiiu (Visual Control) wazdmiailensuftifnu (Work Instruction) tileysuugauily
Tngagunamasiuald 3 du feil

5.1.1 waansaiunal naan1susulgenudn Woailunismiussysdoet Tray
antioras mniAnldinan 194 Jund ndsmsusuugdinaniios 46.50 Juni THnaanasedi 147.50
wiivsednduesar 76.03

5.1.2 nadwsuiiuil wdsnmsusulgmun dnmsliuiidnfuussqiost Tray
anasnnifunouyfulsiliuTinasiuidaiu 4.45 gnuiadiuns ndnsuudsdduinasiui
Foufiunies 2.0 gnurariiues TUSnsiuitanadly 2.05 gnuisdunsuiernidiudosa 46.07

5.1.3 naawdeinuaiionsufuReau (Work Instruction) nasannmsiigiionisuiia
Tray snU3ulimfunsdnfuussatasiuda wuih navnussydst Tray Neuasmndiunuds
anudussidovvesuvuesuaininesanua dunnssazifoateyaussntusildinedy
wagiliasg Adaiau

5.2 aRUTeNa

{]z:ymﬁwumﬂﬂ’]iﬁﬂ@ﬁﬂﬁﬂ%’UU@ﬂ’]ﬁ@Lﬁwiiﬁ;ﬁmsﬁluswdwﬂ'ﬁzmumimam
tfu annavanislinanulunsm Tray deitladevdn ddade de au 353 Yaghv
wazanmwnden IuhligAnwlfesnuuuuszgndliindesdiouasnguisng q suiuusudly
TnwoAusenadu 3 du feandon il
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5.2.1 A1UaT 9NNNITIUTINTYENITIAAUUTIATIvRILEUNARNY 113N
Ansendymiiemanusmienisseauatasasikiuian1aan aguladianmsivinlvntngau
Tdnaruulunismiussydue Tray Wulidadean au 35015 Thghu wazaninuingey
PnUgmnisEiamussine Tray sieBuuiuuinndy 2 uiil ganwidsldeenuuunisinsien
wanrnainsidnauulegldunuiiniseussadae Mengun1siniEeindadusn (ABC

. 4 o <@ % 1 va g v o

Analysis) unldaanwuunisdavivludnwaznisuusliiasunussianildves 3 Ussian
wagdlAsura 10 $18¥eLNaAR WU BGA agtuil 1 TQFP agduil 2 uaz QFN agduil 3 usazdu
anunsadnifiuussysia Tray ldasunneingn fie S1,52,53,54,55, 56,57,58,59,510 udaaenuuy
houanssumianuuufanisauauimensusiu (Visual Control) Inednvitheusanssiets
ANEALarUTEANUTTAIUINURINATTI (Packaging Types 1C) MITUIN Maan1sUTUUTE Wud
Tgnanlunsmussadaet Tray anteas Faaepadesiuanidevesing waua [5] laeenuuy
n1sdnisesduAlndlaswdsnuyssinnvensduaiaglinisussyndldngud ABC analysis
Larn159aYUNeeATUINENA FavinlaudunlaslUnglaninsFuA1ININY 0991 319F WA
Tngmgefnismiuausienisuaiiu (Visual Control) Wunuiuldlimneauiuaddudi
i3 liveans aIeusuiunudumnnBuiuaiiaviawuuiianseaeu wasyliauuunged
HANITITENUIN ANUT0YILANNITNEURAVDIFUALALANTNANTLELIA19INNSHN LUNBUFLAT
1o vilildnantunisilungvausanas

5.2.2 guiuil 9nn1sUsulTesananlaginisuimgunisiniseendedunn
(ABC Analysis) ndsn1susuuganui fmsliviunmsiundanuussgsion Tray anasuazdaunse
Jaunuludnuaznisuusiiasunnussiamilldves 3 Uszuan laun BGA agduil 1 TQFP egdu
d‘ o A o 2/ ' ) [ < 2/ & A v oa = 1% [
12 uaz QFN agui 3 wagmmualviudastuaunsadanulansuiia 10 S1eveinEs Saenadosiu
NuITgveatagiusl wAuues [4] ladangududlagldinaia ABC Analysis wuin dNud
Tunmsdaiuiiintunazyiliauisadnanduiniuanudlunsiedeudneld uenaniliaus

o ! n’f = o =% s a a v oA v ! :s' 4
n15M1018U% T UTanINTAN SIudsvesananssgasideanednuauAluLiazwa il
NesipNIsAUMLAEN1IRTIIARUIIINYesEUA ITliaugnaBwiuglaBndey

5.2.3 augiiensufuRau danwladarin Work Instruction Tuniierdu

a wvad & = o =~ o o w o A O A A
wwnnnsuUandulvlumaieriusasiinasgrudanudmiunisuia Tray Bnnsddiaile
W elndnaulanumunas@nuidunaun1suUiangndes Jeaenndoeiuauisey
Yodaigned 1fanes [7] Tudruvestunounisandunudiuisnisiaulafinisdarvia work
. . dl' o I [y & I =~ aa [
instruction e rualdukuIniIdlunITmIvgaun1sIaivg aduniaduisnisusuusaunily
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Jearunsoanszeziianlunisidnitedanadnsalatld wavdiaenndaedvauIdeves

a3ty ynswsvy [8] Mldmuaunisinulagnisuulsadiien1suiRam (Work Instruction)
Felaansununisaiduny waganusavili wilnnwhnueglivssdninmuasUseaning
sty

6. LANE1581984

[1] aussAdnA eATuuINa uazany (2557) NMsUiuugeszansnin msvhanlunszuiunsd
Juguwanaiin nadiine : U3 687 wanadin ueudluad e Iemnssumanslingio
auienssuladafnd nedvimnssuladaind easvelulagenamvnssuuniinendy
3194937 sdl

% 6

[2] DFUUN

FnTwding uagaian Muye (2561). Msanszezalutuneumadngis
duindnsaguneluadsduinsdifiny USEn seauaudansussysioe e
WeinusanInnsiansiadafnduasdunangwy Melvinsianisladafng
WAZENNATBIYY AMEINGINITINNTT UNTINERET1WA ] laeeainsal

[3] 2¥nyan anasidndt (2559). MIFnwuNIMAasEAVEA MM dansndsngAu Inendnug
WeeansumUadio a1vivinisdnnisladafinduasleguniu anugladadngd
U INYINYYTN

[4] sifgwats AsUseLass (2562). [paulall. Taswnensvhaunigluiaddeluninegs [Fudude
Sufl 24 fugneu 2564]. 970 http://qd.swu.ac.th/Portals/2077/pdf?ver=2562-05-24-
082514-070

[5] Tnen wama (2561). iisUszanBamlunindn-diedud Inerdnusinermansuvndadin
auivnsIanisladainduasleguniu Inenduladafnduasdnnatey unine1de
AUV

[6] fagifust miuund (2559). MatiuUszAvsnmiuiidafuauilussrinnssuiunsuae
Wenlinusanvinisianisladainduarldguniu anugladaind uninerdeysn

[7] adgnsd 1Haves (2562). MsanannisidndneTanaunsal Inerdnudiemnssueans
WNUAANENU1IYINTIANTERFINATIU N1ATVINTIANITENANNTTHU UMINYEY
A9UAUATUNS

[8] 038w ymTIIM LAy u3an Jeuyusn (2558). iuUsAvEnmadsdud nsd@nuuTn
Fudrueusud Inednusainsianisladafnduarldguniu Ay inemansuaz
fANMENS UNTINEIFEYIIN
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nsAnemaAfuTINlsed1UamEsuleamsileinlued
THE STUDY OF MACKEREL (RASTRELLIGER) RICE POWDER SUPPLEMENTED
WITH GREEN LEAFY VEGETABLES.

W13 8wt UIONANUY Uzuayd?

Fareeda Hawae! Nur-asikin Masaesa-i2

UNANED

MATpITTngUsEadeAnwviauasUSunaenlulennmunganlunisvimanso
ralset1iUany Inednwivlinvesinluden tawn Tusdnds ludun wagluvg wavdSunadnlules
MAslundndueingdsetvaini 1% waz 2% lnglnseilsinuanudy Lagn1segey
neUssamdudadendndnmnslsedivamasuloamsmeinlules wud andueingdsedn
Uapiasulurgnusuna 1% dusunaanuiiuasanvinduiovas 9.76 waskansingingsedn
Uaypasuludiuniiusunm 2% dusunuenuduigawiiuiesay 7.94 vaeiinzuuunseeusy
N uUsramdudaves uslaandndueindlsetvapasuleeimsatednluden
iAnuLana1siueg el dsd1AY19ais (p<0.05) LWONINTUIAINTTAUALLUUNITIDUTU
vosyuslnadendndnainslsativamasiloamsaeidnludes wui Askuuauveulag sy

a (v L 4 a L] d‘ = (Y @ a [ I3
vosmandaeinddsedrvamasulutiuni 1% Snswuugeanuintu 6.67 sesmeundundnsios
A:l' = o = 1 v} o U U :’/ a U '3 ¥
Masuludun 2% fezuuuanuveulagsiumiiy 5.93 muaau dalundndueindsedriay

a 9 ) a o & a o A & = P Y a A v @
wsulgemsaednlu@endadundndusinidunadennisvesiuslnanfenisiuusenu
g1vsndnsiuaaAmeaulasuing dzaanlunissudseniu uwazidunwimndidndn
TReAnnan S g NiANNRaINaNeUINEITU

mdfey : walsednd Uany dnluden

1.2 &fpaantunisontfnwiniald 3

*Corresponding Author, E-mail : ha.fareeda@gmail.com
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Abstract

The objectives of this study were to study the type and amount of green leafy
vegetables for adding to mackerel rice powder products. Green leafy vegetables were
gourd leaves, Centella asiatica and Kluea leaves. The amount of green leafy vegetables
was added at 1% and 2%. Moisture content and sensory test of the mackerel rice powder
supplemented with green leafy vegetables were investigated. The highest moisture content
(9.76%) was mackerel rice powder supplemented with 1% of Kluea leaves and the
mackerel rice powder supplemented with 2% of Centella asiatica was lowest moisture
content (7.94%). While the sensory acceptance scores of the mackerel rice powder
supplemented with green leafy vegetables significantly different (p<0.05). To considered
the consumer acceptance score for mackerel rice powder supplemented with green leafy
vegetables, the overall acceptability highest score of mackerel rice powder
supplemented with 1% of Centella asiatica was 6.67. Next, the overall acceptability
highest score of mackerel rice powder supplemented with 2% of Centella asiatica was
5.93. Then mackerel (Rastrelliger brachysoma) rice powder supplemented with green leafy
vegetables was alternative product for consumer who want to consume nutritional
added food. Moreover, this product was a guide for manufacturers to produce more diverse

products.
Keywords : Furikake, Mackerel, Green leafy vegetable

1. unin
% a a . I a v A %

Walse1d 3o WIALNY (Furikake) LlueSosUsssanuuwisveaddu Tilseuudnan (1]
Tnofidunaunaniduiovar waslidiunandu q AldlunisUgesa wu inde geauzesd
YoAMEUINTN YAz Wiy YagiundadarindsedivisendadusinUsalsentlasu
Auflealunisuslaneims iesnlaulausssunaaseina Ingdrunaumaniisinisldiie
Uan [2] agldiiloUanfiunannuuaswisadiuiiy q wu YsemaduasldidoUananndaweatou aue
< £ < a = Ay a ) Y 14 a [ o =
Jusiu Yany Wudaviianilsngauionuiinawagmiaieluviosdu damiadami

Uany Wuanadameiaananiisluaediuadun (Scombridae) Falundideafiuladuns

Uanle waztamu Wnemhludnuarvesdanyladudugnamiss anla Uinnhe assesinasumay
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fianuenuszann 14-20 wuiwes [3] venanualsednfilievanidudunauvdnuds Inns
THasesUgdlunisusausinau wagsand Bnvedalinisiesuingiudu  WedieiiuAnuvaniaiy
Y9IAAUAILATUINITVORLsad 1NNt n1siaduleemsniednludesdeiduisnis
a PN v A o A o~ €11 d‘ v
AannsaiiunuUsslonila Wesnndnlul@eidivsslevddesienie Neauluaigaisems
InTukarussInIslESIa N InUNUYeITINIg Meglinluldes wu dds luthun vy
Tuvg 1D [4]
a Yy v o= & o a o ¢ > = a

PNANEINITRLTLAULLIN M TR NEATIRsedIINUan Tnedinisiatule
91msNAntuden lielindndusidauamiasuinisuiiniy lneinguseasdvesanuise
= A a = 9 N A a a o ¢ %
Ao WefnwyiauazUsinaesinlu@eiivinzadlunisiidlundn dusndlsetavany

a ad a v

2. wuafangufiieades
9IOUIA ASNIMNALAEAME [5] ANWINTLUIUNITOURAAINIIENIOJUTNEGBIN
nsRnaLazAnwUSINMa TN e fuiangatlunsvimdlsetan Inefnwinisouui
Yy aa ax Yy A a o A =~ i
ANNIYAIYITNITANLAA AT ITBUANITDUNREURNN 3 38AU AB 50, 60 g 70 BIANTRLTYE WUIN
amsenseiupuwAliAAudueglutisieras 12,03 - 12.31 AnuAueglugie 62-63 ppt
wazA aw agluyie 0.50-0.53 Felaisinafueegelided1fsy (p>0.05) @mseNBIUNAINLAN
| | Ao ] v I | ad 9 | AW W o | w
TATeWakazuEiiEY win1slidouauaunanmgiing 3 sedu amseldnualiunneieii
lngamsrgouwisldWendy dnduvesamsisuazsarfay Maduiadonniseunian 70
asmwaleansglinantesnan Mfnwnisidamienseiueuuislundsedaifiseeiu
Sewar 2, 3 uay 4 lasuminveansiugiu wudl YSunanisldamsieniseduilnasionis
Uszillugauninnaussamduiavemalsedinusarfvazanuveulaesid (p>0.05) amie
wneduieray 3 Huilaalinzuuunisgeusuuniign ansuslsedvaniauladdiunauain
Uannaduningiavees 34 ndu vewdyd 14 nsu nsuiflended 14 Ny 9191 14 nSN e
7 n3u goau§esa 7 n3U 8791 6 nSU Wnnans e 3 nTUNUTITE 1 NFULATANSIENINBIUBULI
3 N3y daghuuanuaulausiu 8.09 Tusyiureunniveunnign JA1AINEINE (L¥) Aduns
(@) uagAdwdes (b*) Wiy 45.49 5.26 uag 23.09 aua1su AUSuadase (aw) winiu
0.34 @1MT18NIOIUDULNI98Y I8N UsavIAuarnd usavesansrelinunelseda

uea el uUSuaununazyilvnslseg il sasAduuinAull
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3.35aullun15738
1. AnwviauazUTinamesinlu@ednmuzadluniswlundadunndlsedilay

mm’%amﬁaﬂam lagtihUany) (Rastrelliger brachysoma) feanmmpaz Al

Snawdios Swtadani meinldudwharuareindedaiua anduhludilianfigungl
95-100 asmugaidua Luna 10 wiit selibubunan 15w wdunsoamsiovaniidn
voudeUanilldundiilgnmnd 60 esriwadoa auws

2. mawReundnsurinslsednuaaiulsamsdeinlude inswadunausioun
Tugnmaugnsay 1 Alandy vhnmsveaesgasay 3 41 wdndaeindlseduayaialoamis
seinlu@odauandlumsed 1
M5197l 1 drunasmandnsindlssiaaduloensmeinluden

s USHnuvosdIuNay (nTu)
GLEN! gns 2 gn3 3 gns 4 gns 5 GLERS)
Uany 375 375 375 375 375 375
Nl 2 2 2 2 2 2
U1 3 3 3 3 3 3
dmnanse 10 10 10 10 10 10
NGk 15 15 15 15 15 1.5
YoaUITd 5.5 5.5 5.5 5.5 5.5 5.5
YOANDYUIITH 2 2 2 2 2 2
LLA3IDN 3 3 3 3 3 3
Tutun 1 2 - - - -
luag - - 1 2 - -
Tusas - - - - 1 2

AT zsiUSnaALTY (AOAC, 1995) lnglddouausou uaznaaauamAINIssTam
dudasonziuunsausuvesiuilaatundndusindsednvapasuloemsaiedinlules
AEIBNTUTEIURUULERITEAUANYBY 7 S¥AU %38 7 point hedonic scale Usuiiiuaudnyniy
Usngdnunsiofuia veiiud ndu sand wezenuveusiu Inglinaaeudu $1uau 30 Au
maLquﬂmﬁwmaaaquajﬂuuﬁaﬂaugﬁzﬁ (Randomized Completely Block Design: RCBD)
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o v av v a L4 aa ! a 1 ~ . .
wavihdeyailoudasgyinanainlagmeniadeuazdiudosuunnnsgu (Standard Deviation,
SD) MNUWIATIETANNLUTUTINRAsLIUSBUiBuATRAswsazgan1snaaedlagld Duncan’s
Multiple-Range Test (DMRT) sglusunsudnisagy (SPSS) Nsshupudesiudesay 95

4. NAN15Y
2 &J a [ ¢ ¥ a ¥ Y a 4 !
HanvegeUUTINaANNTUlunEnduanlsetIUamEsulee sl ludes laun
Tusnda Tuthun wagluvg MU3ana 1% wag 2% Aanns199 2 wud Bandaeiralsetivainiasy
luvgnusun 1% fusunuanuuasaasitiuiesas 9.76 lagumidn sedadunfe wansd
walsetUanniasulurgnusnm 2% dusinaenuduasanviiuiesas 9.05 laedmiin waz
HanSuenelsetvaasuludiunivsunn 2% Usiuenuduiiaaviniusesay 7.94
lagdmitin
=] 2 dy a o (4 ¥ a ¥ Y IS i g CY
M1319% 2 YSnaanudulusdadueindsednvanatulvewnsmednludes Gevaslagtinn)

YANTNARD a1 1 % Usinal 2 %
Tusaa 8.43+0.51 8.01+0.87
lutun 8.64+0.20 7.94+0.60

Tuvg 9.76+0.92 9.05+0.15

NNHaMIVRABUANAUsEamARAlas U Seuisuriainlu@saiivangause sy
AzLUUNsEaNTuvaUSInasenanfunnilsst U S le v Ienluled 6 Yanismaaes
TowA Tutun 1 % Tutaun 2 % lusngia 1 % lusinds 2 % wagluag 1 % luvg 2 % lneusediu
Finu ApudnwazUsIng dnvaisitlodusia mednud ndu TR LaTANLTBUTIL KAIINMTVINAES
wud wanfnuaralsetnuamiESilvewnsmeinlu@eviiadeiu Irsiuunnuveulae sy
aguditfeddynneans (p<0.05) lnendndumnndlsednuamasdluiiunuiinu 1% flavuuy
ANNYBULALTINGIFAWINTU 6.67 waznansdueinslsednuamasuluvgusunm 2% davuuy
muveulagTIMAAYINRY 2.60 Usngiwmsnei 3
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AN5199 3 SEAUATLUUNITYBUSUNIU ST AN AU

AZBUUNITYDUTUN A UUTZANEUNA (AZLUL)
YANINARDY | ANYNE anwoly ; ; )

X o o 5 AU U AINUYDUIIU

Usng) LUDEUNE

Tudun 1% |6.50+0.73* | 6.27+1.01* |5.67+1.03* | 5.97+1.22° |5.67+1.09*|6.67+0.61°
Tutun 2% |5.83+1.09° |5.60+0.81%° |5.33+1.21° | 5.47+1.07* | 5.27+1.01° [ 5.93+0.78°
luvg 1% 4.43+1.88° |4.73+1.61° |4.03+1.65° [ 2.80+1.32° [2.80+1.27° | 3.17+1.14°
Tuvg 2% 4.47+1.62° | 4.37+1.77° [3.97+1.75°| 2.63+1.75° |2.70+1.29"| 2.60+1.07°
Tusinds 1% | 5.77+1.04° | 5.83+0.95® |5.33+1.06" | 5.33+1.18% [5.23+0.97% | 5.47+0.97°
Tusnds 2% | 5.33+0.96> | 5.20+1.30° | 5.27+1.36* | 5.10+1.40° |[5.53+1.20% | 4.90+0.80°

o w

a-d uanesiueegelitedAy (p<0.05)
5. N150AUTIIHANTIINY

nsAnwrandugindsetIvaEsulemseieinludes lngdnwvinvesinluen
TouA Tushds Tuthun warlueg uasAnwivmnamesinludeiimunzanlunsifulusdn s
salsed1auany TudSuna 1%, 2% AvUSINAIANLTY WAENITNAHOUAAINIATUUTEA
duiavesjusinasandninnralseiivamatuloamsmednlulen wudn vlawazUsunm
TunsdudnluBelundnfasindsednuaminadeUTinuaruiu nonandusiuslsednua
slurgiuninuatugegn waenuiudlefisUiinauniadudnludennn 19 Hu 2% aevh
Tiusmaaud ulundadusiananisswnanninduiuuvowislundndusiuiu
Arudnason a_vawanfas 9IneITevegsissal s1wan uavame (2563) Anwinsiau
wAnSuTssauaznslsdnandamdemiiniiutu wui sdesusindsed i a RTTREY
Usmmuanuduiiiudu (6] wnudedimuauinsgiundadueigusunalsetiiaindn
(11.1511/2562) fimualiiien a lsiiiu 0.6 [7] uennturdauazUinavesinlude iy
lundnsdaueinglsedivamdmasieasiuunisgansunismulssamduda lnedanuunnsneiy
agadifuddnneada (p<0.05) efiansaduainuveulngsiy uLiudnslset1avany
ieloemssedinlu@eiaiulutiun 1% Sazuuumnniian (6.67) nslseinvamiaiulosms
sefinludeiiasulurg 2% fazuuudesiign (2.60) AzxuuusmreulnesImanasiloiy
Uinainlu@ondesnninusazsiinasiindunazsandamefnsfulusinaiinnnisdea
MoN13eaNTUYRIEUILAR



UNAIUIY
Uil 2 atfuil 1 unsas - Hquisu 2566

6. UaLAUBLULAINNITIY

wAnfeidsarfidy eraiuanuvulugeslianndy wazniandsaunslsedn
psildnvasidodudanervaginindodudauvuaziBon wazasannauauvesinluifen
Y3001 INAUD TG

7. 1@N&1381989

[1] daan wasdand. Taun ewnsthssaues. afa. Ui 18 adudl 212 ifeununniug 2555
Wt 18-26.
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