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ABSTRACT

The objective of this study is to examine student satisfaction in biology class by
participatory learning method in order to create proper teaching technique to serve student’s
attention. The questionnaire survey and statistical analysis were conducted during 6 weeks class
with 38students in first year, Faculty of Innovative Agriculture Management, Panyapiwat Institute
of Management, principle of biology class (IAM1003). The class was conducted in friendly
environment providing students to share participatory learning experience. Lecturer conducted
teaching by using different techniques and examples. Research and presentation were assigned
to students for self-learning experience. The class also included question and answer section
creating more discussion and better understanding. The test was conducted after class to
evaluate student’s performance. Questionnaire survey was performed to examine student’s
satisfaction. The result indicated that student’s satisfaction level was increased from 50% (x =
4.45, SD. = 0.60) in first week to 78.9 %(x = 4.76, S.D. = 0.49) in 6th week. Therefore,
participatory learning is advantage for creating learning experience in order to serve student’s
want and attention. Participatory learning can be applied and developed to other classes.

Keywords: Participatory Learning, Biology
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A COMPARISON STUDY OF INVESTMENT IN CHICKEN RAISING IN A CLOSED
SYSTEM BY FEEDING WITH HOMEMADE CHICKEN FOOD AND COMMERCIAL
CHICKEN FOOD PURCHASED FROM COMPANIES IN AYUTTHAYA

wpiiesing A3UTENNE, U1B5ed Saides
Mr.Kieattipol Sripramong , Mr.Warong Ngiew-ruang
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Tmifisusenougshamaidedlils
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MuualidnsAnanwiiusesas 7 aglayadUagiuansviniu 81,123,612.98 U seevlia1Auu 2 U
711 Lheu LLazﬂsaﬁammiﬁﬂL%ﬁ]gﬂmm%@’w glayardagtuansindu 67,877,730.77 v
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U3 wanslidiun nadinauewnslfiosisseznanduyu Mt nsddeemadiaguanuisy
Fndndny: madeslluszuuln nameuununIsamy seznaAY

ABSTRACT

This study aimed to compare the investment of raising egg-laying chickens in a closed
system by feeding with homemade chicken food and commercial chicken food purchased from
companies in Ayutthaya. The study was conducted in a sample farm at Phak Hai district in
Ayutthaya. Questionnaires and interviews were used to collect the data. Payback period was
used to analyze financial status. The current value of net returns was used as the main tool for
analyzing investment worthiness. The period of the project is 20 years. Costs and benefits were
provided throughout the project to be guidelines for developing egg-laying chicken farmers to

reduce production costs and to help guiding new egg-laying chicken farmers in decision making.
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The results showed the interest rate of financial returns of egg-laying chicken raising in
the closed system feeding with homemade chicken food was 7 percent, accounting for the
current net t value of 81,123,612.98 Bht. with the payback period of 2 years 11.7 months.
However, the financial returns of egg-laying chicken raising in the closed system feeding with
commercial chicken food purchased from companies in Ayutthaya accounts for the current net
t value of 67,877,730.77 Bht, with the payback period of 3 years 1.8 months. Therefore, the
current value of net returns and financial returns of egg-laying chicken raising in the closed
system feeding with homemade chicken food were higher than feeding with commercial
chicken food purchased from companies in Ayutthaya.

Keywords: Chicken Raising In a Closed System, Returns of Investment, Payback Period
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M50 LanIRuULagHanauLNUYadlasInTUuINieln 20 vedlsusauszuulansdldeainis

d15agUanuIEm
(UMW)
4 s1ele AltaeTun1svinnsu snelaans
0 - 17.450.800 -17.450.800
1 32,284,000 27,499,820 4,784,180
2 31,706,800 25,816,620 5,890,180
3 31,706,800 25,816,620 5,890,180
4 31,706,800 25,816,620 5,890,180
5 31,706,800 19,816,620 11,890,180
6 32,284,000 27,499,820 4,784,180
7 31,706,800 25,816,620 5,890,180
8 31,706,800 25,816,620 5,890,180
9 31,706,800 25,816,620 5,890,180
10 31,706,800 27,816,620 3,890,180
11 32,284,000 27,499,820 4,784,180
12 31,706,800 25,816,620 5,890,180
13 31,706,800 25,816,620 5,890,180
14 31,706,800 25,816,620 5,890,180
15 31,706,800 19,816,620 11,890,180
16 32,284,000 27,499,820 4,784,180
17 31,706,800 25,816,620 5,890,180
18 31,706,800 25,816,620 5,890,180
19 31,706,800 25,816,620 5,890,180
20 36,206,800 19,816,620 16,390,180
594 116,428,800
NPV 67,877,730.77 PAYBACK PERIOD 3U1.8 Lau

P41: IINNITANUIN
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o

AN399 2: LARIAUNULAZNANBULNUVBALATINITURINDNTUN 20 vealsasoussuulansalnaleIvisied

a7 1eld Aldanglunisinnisu
0 17,450,800
1 32,284,000 26,163,500
2 31,706,800 24,591,660
3 31,706,800 24,591,660
q 31,706,800 24,591,660
5 31,706,800 18,591,660
6 32,284,000 26,163,500
7 31,706,800 24,591,660
8 31,706,800 24,591,660
9 31,706,800 24,591,660
10 31,706,800 26,591,660
11 32,284,000 26,163,500
12 31,706,800 24,591,660
13 31,706,800 24,591,660
14 31,706,800 24,591,660
15 31,706,800 18,591,660
16 32,284,000 26,163,500
17 31,706,800 24,591,660
18 31,706,800 24,591,660
19 31,706,800 24,591,660
20 36,206,800 18,591,660
59
NPV 81,123,612.98 PAYBACK PERIOD 2 U 7.11 U

YT IINNTAIUIN

(un)
slagns
-17,450,800
6,120,500
7,115,140
7,115,140
7,115,140
13,115,140
6,120,500
7,115,140
7,115,140
7,115,140
5,115,140
6,120,500
7,115,140
7,115,140
7,115,140
13,115,140
6,120,500
7,115,140
7,115,140
7,115,140
17,615,140
141,373,440

M1519% 3: uaasmsiUeuiiey yardagdulaysreznaauuuedlasinsnsideemsannuieuay

AGEIRIMPINN

I8NT

N5MY811153INUTEN

=

NIUNAUDINTLD

37: 3INAITANUIN

NPV

67,877,7130.77
81,123,612.98

PAYBACK PERIOD

39 1.8 1iau
27U 7.11 Wau
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wazUSuugsaussauzlssunanldnsanla
THE APPLICATION OF MATERIAL FLOW COST ACCOUNTING FOR LOSS
ASSESMENT AND PERFORMANCE IMPROVEMENT OF CHICKEN SAUSAGE
MANUFACTURING

FUINT funa , Ivensl WuWauew , A15IA AT uaT A3.1uYT Anduandies ¥
L . 1 2
Chanapa Tunkul , Widchayut Pimtanorm’, Dumrong Kanarat

and Dr.JessadaTipmontainl*

'medvmaluladgpanvnssuinensuarnnsinns wninendemalulanszaeuindnssunsivile
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unAnga

MnnszuIunswanldnseniiduuliunisgadelunszuiunsnanvedlsanuegseiilos 3aduy
fngusvasduaanuideiiieginssimuuimsannisagidslunssuiunisudnldnson Tasldisnis
Uszgndwmatiadaydaununisivaian (Material Flow Cost Accounting : MFCA) lun153Ase¥inis
gy deiiAntuluusagduneunisudn n1sAnvivsznauiie 4 dunouiduan (1) wlanssurunisianue
sanlunszuiunistes (2) AMvuadadeinduaznadnslunnnszuiunis (3) daviaunauiaian (4)
UssidluAldanesundso andousanaiesdnsuazardisussn dunuingivyneiauazaildanely
mafdnveads mnmsdninuihnmsgaddiunuuessdnsusiinfigaasistulunsruiuniseusy
atulneldtidon (Sawdust) sesaunfetunounisdntugy wartuneunsdaldnson nugidu Seihms
Ufuuplnedsuuldszuvousuatulagldaiuman (Liquid Smoke) WasuguUnsniadosdntuguld
nson wazdmhanasgunsienlunsldnuedowinléngen ndminuiuusdu 3 Suneudrsdiunudn
AnnsnanfuuARERNIY LN IHARLATINAUSEIN 4,934,450 UWRel

Fdniey: TaBdununisivavestan gnanmnssuenvng msuanldnsen nsiiismanan

ABSTRACT

Sausage production must increase in order to meet the demand. Loss in production can
be increased as per the growing marketing demand. The objective of this research was to
reduce loss in sausages production. The study was carried out as a case study at food factory in

Saraburi. Material flow cost accounting techniques (MFCA) was applied to analyze the cost of
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losses occurred at each step of sausage production process. Moreover process analysis to
increase productivity was done. MFCA is the useful method for environmental impact
assessments and waste emissions reduction. Throughout the MFCA approach, this study was
started from (1) definition of elementary station as quantity center of the whole production
process, (2) determination of inputs and outputs for each station (3) analysis of mass balance
for each station (4) conversion of energy use, machinery depreciation, and labor required, raw
material and waste disposal to monetary term. The study was found that sawdust smoking
process was highest significant loss, followed by forming process at stuffer, and cutting process
respectively. The liquid smoke system was replaced at smoking process. Then new tool was
replaced at stuffer, and standard working method for operators working at cutting process was
proposed through method study approach. After improvement, total cost can be reduced by
4,934,450 baht/year

Keywords: Material Flow Cost Accounting, Food Industry, Sausage Production,

Productivity Improvement

uni

msanfuanvlugraimnssuemsdniagy ddefdmunlunisnanmeldssuuganiniisndy
#1199 19U SEUUAITUTMIAMNINANNIIATEINEING (ISO 9001) MIIATIEVBUATIBULALAIUANATINGF
(Hazard Analysis and Critical Control Point) 11m3g1u811581a1a (Halal Food) lusiu uanaNiinIg
Tsanufenhszuurimsmsdamaunuftaiielannsaldminensineg egrsUszvdanazduan suay
yhliesAnainnmasiamtegiseienasddu Tsanuomnsdnfaguiinnindelidiumeanuussudu
wanfausildnsenvaneviin daduiidenuilaalunguiuslaamlunelulsema dnsdmingluguves
Audutiiu Losnanudesnsnsnisnainiiuintu ilisiuaunissdnldnsengstu SuiilviAnnis
aydouariaildielundasnssuiunsndaifistunuuimnanisnds vlilsaiundneimsdea
wwamslumsannisagdslunssuiunisudnldnsen Jaddununislnaian (Material Flow  Cost
Accounting: MFCA) (wasyyn inwaAsws uazame, 2557) 1unilsluieSosiienisfunsuszidiuna
nsznusudanadentielunmsinnsliingivldedsiussavsnmannisaesvesde (Waste) uazdiu
fliannsairlundmduaudld (Non-Product) finisunmaiia MFCA  luldifioann1sgadeiily
snaUseina (Farizah Sulong etal, 2014) uagldfugnanmnssudmelulszmalng (Kasemset et al,
2014) wuindumaiafianansatisliesdnsanansnannisgadsliiuedisi udaannsdrsratam
MandnarnsUszgEmAuguImslssnurdauardinimunanudduresesdnsiiefinuimuuamg
Wiwandnliiulssn Sudenmeiatydsuunisivatan (MFCA) inUszgndanlilunisiinseiiile
FUUN %JﬂﬂmmqﬁyLﬁaﬁlﬁmﬁﬁumﬂiﬁmiﬁwm seuu visewalulaBlunseuiunisudn  ieanmany
Audosariunuvasiagiianudslunnadesusiililyauinaonauaidlonalunisuiuuduiulasu

nszvuMsHanliinsldndsnunseinghvegaliusednsnnuntu
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2. ANYINTZUIUNISHER
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Quantity Center)

3. Mmuuatadedduaznadns (Input — Output) YBILAAZATIUIUAS
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uazdnuAesdnsiililunszuiunsnanilewdenyhaunasia (Mass balance)
4. Invinaunana (Mass balance)
Tunsdnrhaunauiatudesszyandsnuilflunssuiunimdn Viinavendedifintuly
nszUIUMINAR Tadedsausiudieandisimngsy wieuiaheninensuardmandeuvedlssuly
nssuTIndeya tnstdeyaiilaninsenuresiesiienlussinsindnwinssisiuiudeyausunm
fngauilld JeyaveadeiiAntulunssuiunmandauazussnuililunszuiunisdafievnandavhauna
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5. Uszifiudldinefiintuluudaznszuiuns
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AIATesdng Adaussanu Avuds AringRuildlunsyuiunisndn wagAmdnveade

6. AATYdRYA
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uilvlunugaifiauddymudiduitedmuaruswiusulswetym

7. IwuInensuilatdynn
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8. dyUna
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NAN15IVLLATINUTINE
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ANNTANBITURDUNIINEANUINTTUADUNFIALYF9) A9Ld
1.1 AszUunseses (Preparing)
Funfuillennanernsdniiuingdiu inisesiatngaumgiveatelildmuuinsgiu
Y o o & & 1alo 13 & J [ o - < 1 o
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3 Yo o o A ] d' e a
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1.2 asguunmsuaLileln (Grinding)
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o w a1 PR — 9 Y% Al . A Yo oa ' Y u v v
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wazwAsesdtanin s iningausieg uduleeiiuauidnuaetunile (Paste) waglvlanmdnuaed
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1.4 nszuunTondusy (Stuffing)

[
= ¥

WA UNANTHIUNTEUIUNITNANLAILTINTEUINNITEATUTUAIBLATOI8ALANT BN
(Stuffer) Wilduwinnuunsgiu newdidnszuiunmssdell

1.5 N3zUIUNITRUTUATU (Smoking and drying process)

o v v Ao & Yy v v R ) v v g Ya o a A

ildnsenndadugluandrgeusuniuievilvldnsengnuazsuaiuliiinduasndudn
foensineuusdeudu 2 szuudild Ao n1seulagldideu (Liquid smoke) uaznisaulngliniuman
(Saw dust) Fandnsinainlaainniseusuaiung 2 ssuuiilinuanwaenislssamduda (Sensory) Ll
w1 Aeuddndeudesdaiseddusadu ansatsaduddouls das 4 du szaziainiseus
wUsiumueamiannanaduAsusiu lngeuaugaumginnasdunlan 75 ssrwaded

1.6 nsgvIuNsanguungil (Cooling)

Weldnsendiunszuiunseuiseuiosundd 8vn1sangamgigninaleduaiain 75

= <) = = o Y v 1
arwa@ea WU 4 asrwadiva Jzanansahluingnssuiunissely

1.7 nszvaunmsasnldiisy (Peeling)

inldnsaniiigaumngll 0-4 asawalfea uviinisaentdifion Al8LAT09E0NTIATEY

Y 1% I : Y = o a 1 = ) 901 % [ .
anansaaenuazdaldnsenduiuudidedndesiuaenuasssdandnldnsen (Multi head)

1.8 nsvurunsusTgldnsen (Packing)

NFUTTRAUAMIRIUNTEUIUNITABN AIBLATBIUTIIBNLUIR A1NTUUHILATEINTIAIU
lavi 1P3eanTI9de Ut vEndnlulds waznsesinafnnesdnludfnuaIfiu AIuLIRns§IUNAMUALIULN
30 nSuseuiia edesiunisiinuimdniiuneuwiia (Give away) Lalvin1snsIaaeusmiliudslasuly
wnndnsaueildnsen

1.9 NSLUIUNTNIALDD5L5S (Pasteurization)

IS a =<

undumldnseniussyasaseuiosuds vinmsmianeslsdlraunlgumngiigananais

db’doﬁ’LQj

Winfiu 60 ssmieal@ea wevinaneweaunsdineliiinlsa (Pathogen) wazloadunsdnvinlvionms

o a

WAy WU Escherichia coli, Listeria Monocytogenes 1dusiu nasanlaniaiaeslsd azidudndng

nszvrunsangumndl (Cold down) Insvhmsangamgiidudiesusutoqaunidinelminlsauasdn

gl
1nmsAneInszurunisnanldnsongidesaoninaldsiataniuduneuuagisnig

Fudiugny a1uns0fmuAge Quantity Center Iéviaman 9 90 fall
QC. 1 e nsruaunIain3sa (Preparation) wagnszuLNIsUALe (Grinding)
QC. 2 Ap AszUIUNITHAN (Mixing)
QC. 3 fg ﬂizmumﬁé’ﬂﬁugﬂ (Stuffing)

QC. 4 fip NFEVIUNITOUTUATY (Smoking)
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QC. 5 fip nszUIUNTARRUNAH (Cooling)
QC. 6 A NS¥UIUNITADN Casing (Peeling)
QC. 7 D N32UIUNTUTIYENTON (Packing)
QC. 8 Ao NTzUIUNIIWELResLsd (Pasteurization)

QC. 9 Ao nsgUIUNISAUSIY (Cold down)
lnggn Quantity Center 111 9 YeaansaasalunanIsiviatan Lanwsgun 2

Inputs

J'».-‘!eat| '1’
[ac: FH{acz {acs F{aca {acs F{ace |{ac7]

|Q;8HQ;9%>

UM 2: lumanisivatanuiasnisiinuanssuIuniseoy

2 Msinaunana (Mass Balance)

AuIAUNUIINYITEUNTwaEHAaNS (Input-Output)  vaeingAvlunszuIunsHanldnseon
wilsfnenmalisnaia Tnstuneuiazuansiognsnshaunamialunssuauniseuldnsendsazus
ooy 2 svuu fadl

2.1 szuvausuaiulaeldtidon
nNsAUIRUnUUTIIMdadedLagiadns (Input-Output) VBIIRgAY WY
Ausaa waznsidnveadeanunsauanaduununiuvedaguil 3
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g
12000.00 10460.82

10000.00 +° H Jngau

8000.00 <+ . VWEINN 114
M 599U

(V)

=

YaAINISaULHY

u

6000.00 1 L
B AnnnanveagEs

U v

4000.00 1

200000 127817 1079.45

0.00

-2000.00

Quantity Center (QC)

JUN 3: uansyarnsgedevessruuniseusuaiuuuuliUites (Saw Dust)

NN3UT 3 wansyarnfigandely (Um) Tuusaznszuiunisuandes (Quantity Center) 98958UY
msousuetuiuulddides (Saw Dust) nudiwaenfigaydellunssuiunismdeddyadinniian 3 90
1#un greusuaty  (Smoking) MSATUTY (Stuffing) wazqnUTY (Packing) Tnediyadnisgadegi
10,460.82 UMMABLUNNITHNGRA, 1,278.17 UMABLUNNNSHAALAE 1,079.45 UINFBRUNNITHER AMUAIRY

2.2 szuveusuaiulagldniumad
31NNsAUINAUUUSINUTITEUI LA HAaNS (Input-Output) YevingAu WEIY
Aussan wagmsindnveadsannsnuanadunsuniusdsgud 4
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8000.00 -
7010.07

7000.00 -~
H dnghu

i
6000.00 [ RGRRR

5000.00 +~ P90

(un)

4000.00 B ANanTeLas

yaAINJauLde

Y

3000.00

U v

2000.00

1000.00

0.00

-1000.00

Quantity Center (QQC)

UM 4: uansyarnsadevesszuuszuunseusuaiuluuldaiumal (Liquid smoke)

NFUN 4 wanyargadaly (Um) luwsaznszuiunisndngeos (Quantity Center) ¥8358UY

Y Y . . v & = | A a a da ]

nseusuausuuldldaiuwman (Liquid smoke) uanslviiufiaadgadelulunssuiunisudnniyan

wndian 3 90 laun 9meusuaiu (Cooking) 30UTTY (Packing) uag 3ndaTugY (Stuffing) mudau laeil

yaAnsgeyidewiniy 7,010.07 UIMABKUNNNSHER  992.79 UMFBLUNNINARLAY 956.06 UINAB
WUNNITHANM LAY

3. msufulssuneuausuaiuldnsen

NnMsieTgiemaia MFCA wuindinsgapdedunuvesnaniasininiigalunszuiunis
ausuATU (Smoking Process) Tneld@ides (Sawdust) saqaqmﬁamzmumsé’m%’ugﬂlé’maﬂLLaz%umau
nsdaldnsen FaFuvimsuiudslagvinisasusyuueusuaiulagldatuivan (Liquid Smoke) uwnu
nsldidon ardmalianansoandunutuneunseusustsuatuld 3,450.82 vwoLunNIHAN ARy
4,306,536 Umsiel

4 nsUFulgedunausaldnsen

FupouiivliiAnnsgydeluddudam sesnnszuiunseuiie duneumsdaldnsen anns
Ansgrerunuigunsaildaulutuneunssaldnsonlivanzan viminnseaussuariesey
awndgmamuuumenisthsinyuuuninaiviaesdns (Total Productive Maintenance) sifiunts
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Wasugunsallviiuiesesdnldnsenioannisgeade nasmliunisudinuinaganansaansunulutuneou
fanatauseuna 422, 512 uvmnsed

5. mUuusstunaudnlénsen

uenaNTunoUNITEUNaETUnBUMISAldnsonud lefinnsannszuasunsiiviiligapdenanan
Tuddiudaan wuinssuaunsindaihliiAansgydeann Weannsgapdefiinainnsinuaziuuss
aussnugmmhaludunounisin %ﬂiﬁﬁ’lmﬁLﬂi’lzﬁﬂ’luLLﬁzﬁﬂﬁﬂNWﬁg’]u%%mi@?ﬁﬁ’lLﬂ%‘aﬂﬁﬂlﬁﬂiaﬂ
warismnsldnsensenineseda el dumnasyrunsujinuvemiinny vdsindunsufoane
wnsgIUAEnsReRLarIEmIndldnsenitimuntunyinarausoaasiunuldUssanm 205, 400 unse
v
G

msfnwadsiviinmsfnsuiieannisgadslunssuiunissaaldnen edenlniqdissaenng
gnana dnwIrziilunsddnwilunisussyndmedatndsununisivaian(MFCA) a1nkan1sfn
wunsgadegeiianagfinsruiumseusuatu luduvesingivduidesnannisgauded Wewdsu
szwmiaumﬂmiadmaisﬂ%’%lﬁ'awﬂ%’msauimsfl%’ﬂi’umm%mmsaamﬁunumiwamaﬂé’ 3,450.82
vmenunnsnan Ay 4,306,536 vmded nisUfuusdluddudainfeonindsugunsallutunen
nsdnldnsen warnsdnviunasgIuisnisufinuludunsdaldnsenwuianunsonisaalld 422, 512
umsal kag 205, 400 el AuaIfu

nnAnssuUsENA

YeURUANEUIMTUATNINUUTINTTleW (Uszmalne) drda umww)  Aldlilenmandy
UftRnuaniadne wazaduayuaildane veuaudinimunaudduaienslnadasidlaliag
LazLUIMINTITE veveunaisimnsTuLazienineInsuazdsndeniliautismaelunns
pAswidayaifiensidelusswinsufifeuaniafnuiluadel uazveuam suaniafinw e
gaamNTsINYAT I inendoimeluladwszaemndansrunsniefitisatvayuisioud U foRania
Anw1 AostIBwmdsuuzthszwinmsiideluanuiujuRnuvinlinnsdudiuanuineg iduseaadly
meh

LONA1981989
YWY LNWATYY, YW FSuey, wazeda yaudl. (2557). meUssgndldmatianisinszidydauy
nslnafaiteanyununuiidesnsudly. 115915599m53mnssumans 1o, 7(1) 24-36.
Kasemset, C., Chernsupornchai, J. & Pala-ud. W. (2014). Application of MFCA in Waste Reduction:
Case Study on a Small Textile Factory in Thailand. Cleaner Production, 1(1). 1-15
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FERTILIZER MANAGEMENT IN PADDY FIELD BY FARMERS
IN KLONG SAM WA DISTRICT OF BANGKOK METROPOLIS
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fnguszasdifiofnmanmitugiunsdsnuuanasgia anmnssdadn nmsfamsdeluundn
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3398 0u89d1599 Uszens Ao nuasnsyiunluunaaodanunn 991U 639 518 N
$1uau 155 19 iiudeyalasnsdunivaluagiinnesifedsiuresnunansusiazsne adafily liun Jee
Ay Alade Aean wazAIgean

amM53se wuin inwasnsdndvajumane egade 568 T uszaunsainsinniede 286 U
fuviunade 27.7 13 nananads 8325 nassls s18ldiads 8.700.3 Usasls AUNUNTHES \ade 4,705.6
vmisels nwnsnslswdaiuglunisugnin 25 nnsiols siugdnildunndian Feus nu 31 Ugn 2
aduiol nwnansanlunlitond 2 afs grs 16200 Sns1 25 nnsiols Audlamnudunsatiunans s
lulasiaus sveameauassminwadentunans maliveandbidulumusunianennsginu
ftlgmmstitelusuosiemg mandn uasiudaneden wariideiausnugliduaiunnuinslidoerng
gn35 Msuszndniusuvadmiedy uazdninulasansanislyde

AEARY: N133AN15UE WY LUARABIENNIT NTUVNUNIUAS

ABSTRACT

The purpose of this research is to study the social and economic fundamentals, rice
production condition, fertilization management in paddy fields, and concerns and suggestions
recarding fertilization use in paddy fields in Klong Sam Wa District of Bangkok Metropolis.

The research was done by surveying 155 farmers from the population of 639 farmers in
Klong Sam Wa District. Information was collected by interviewing and analyzing soil samples.
Statistics used are percentages, averages, minima and maxima.

Results indicate that most farmers are male, with an average age of 56.8 years. The

average experience in farming is 28.6 years. The average paddy field area is 27.7 rai (4.4 ha). The

5
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average vyield is 832.5 kg/rai (5,203 kg/ha). The average income is 8,700.3 baht/ rai (54,375
baht/ha). The average cost of production is 4,705.6 baht/rai (29,410 baht/ha). The average seed
used in cultivating rice is 25 kg/rai (156 kg/ha). The variety most used is RD 31 and grown twice
per year. Most farmers use chemical fertilizer (16-20-0) twice at a rate of 25 keg/rai (156 kg/ha).
Soils are moderately acidic with low nitrogen. The amount of phosphorus and potassium are
moderate. Chemical fertilizer use was not according to the suggestion based on soil analysis.
There are problems with chemical fertilizer application in knowledge, production and
environmental aspects. Suggestions made include improving farmers’ fertilizer usage knowledge,
advertising fertilizer distribution sources, and constructing fields demonstrating fertilizer
application.

Keywords: fertilizer management, paddy field, Klong Sam Wa District Bangkok Metropolis
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1. fefnanmitugiunmedinunanasygiorennunsnslUmAaesEN NFWNLIIUAT
2. ieAnwanmmskdninveanuasnslulunAesE NFYNLVILAST
3. Wefnwnmsdanstgluundnveanunsnsluunnaesanini naymamuns
4. Wefnwnilgmuastoiausuurmsliehandnuonnumsnsluneaesein nammamiuas
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wseansalvg)dumemne fergeds 56.8 ¥ aumsinwsziuduszaudnudisuiuusenii
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Sviinenananiade 10,440.0 vwsesy s1elsnnnssvinenananiade 8,700.3 U uagilfunung
NARLRAY 4,705.6 UMsBls

2. AnMNIHANDIYRLNEATNT
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Uszanm 36-48 Falus Lilelisnsenriouuan wavinunsnsudLiimsvadeunLsentougn
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nsUgndng invasnsdulugugninnlaeisnimvinleeldieiessud Snisugnin 2 adwiel
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NNmThiine3g aenndesiunsideves Usza (2551: undnge) Anvimslddeluundnvennunins
Sunounstund daminuasusy wui inwnsnstiengiade 53.03 U Suszaunsallunsiuniede 30.18
¥ inwmsnsanlngifungugndn 5.0.a. msfuinasenufifsriunslidelundnandmihidaaia
NsiNwAT uilldenadaiu ey (2549: 35) MsAnwIn1slddedunidlundiveanynsnsguandnn
fUaTIgALLaN SLNoAwlBYIy J9inenmes wudl ineasnsaiuluglumands

MnMsITenudn inwesnsiifuiivhuneds 277 13 a"mslmgl,ﬁuﬁuﬁmh NanAnRds 832.5
Alan3usiels Adwerandniade 10,400 unsesu eldade 8,700.3 vmsels FununIHEn
\ade 4,705.6 vwels YoyadenndosiunnnssumsiuirdeunsldUsylovifidusuinunsnssaly
LUANTUNNUVILAST (2557: 35-36) TIBIMUINABATNIUAAADIENNN Yiuadeseay 20-30 15 dnilvg)
Juunth nandniadesiels 800-900 Alandu duyuniswdn 4,840 vnsiels 1A vineNaNER 12,000
vnsesu selasials 10,200 um 9elegns 5,360 umsials

2. ANINATTHEATIIVIUNYATNS

NNFITeNUI inwasnsdnlvg) leagniugdn nu 31 Wvustil 80) Nva7 anssauys 2 fiwadlan 2
warUnusndl 1 Jadudnldldetiuas Ugnldmaeaied uaslinandngs Wuiidesnsvodlsedluiun
ngammuvues wadminlndifes aenndesiu drinnunaaesesn (2555: 1) Senuiiuginidendgn
IiuA nwa7 nud9 fivajlan 2 Uyl 1 nu31 Wvusnil 80) nandmiadeyszana 800-850 Alansusiels

PNMTITENUI NMIATIIANULANANY TAVRIRY inwRInTalnydunalavandeUszaunisal
wnndnddiniienussmnge binessnsinns Tddelimnsauiviuwaslinsanuaudeanisveaneg
Fadulamdduemnisndain defvesnieseiny ianansainansussilunNLgauaLy selvasRy
reulgnitwlduazannsathaiiasesildhninunduiuusilumsldigevdoyuldosnamnga

3. M3danisdeluundivasnensns

3.1 nMsdanaionen Jeviin Jefivan Jodunidin uasdeiad

wneasnsnnsegliinislilerenuasdevdnluudy Sinwnsns 1 91e Tddeivanluwndnn lagld
vailenduingivlunsilofivan snsnsldwdeiug 3 Alanudels waglonauluszozaonizuuiy
AonAdDIfiy yAAN (2547 170-171) seydnveasdaiugiivioan enslanause 113 vilafivUeiiies
THwdn 35 Alanudols o1glunislanavidutefivaniimnzauiian Aeszozifivioaniusenaen
nszvisnenuiu Wuszosiimuzanlunislonaumszezlivmnasinlulasiouluiugs uidivideny
wnnisregiviinusglulpaouluiivensaanas Wufeadu Ugiiea (2561 32)  seytaaiandl
wnzavlunslileiivan fe YrsifivEuoonnonaslilulasiaufninfifsilnviewdn

finwnsns 2 918 MJedunsdunlunitnn nsldyaansuasnusndreluingavlunisvinle

v v '
o Y ) a

dunidun dnsmsidledunidunage 1.6 dnssials ludisssuswSeuaulan liasnaaaaiunsuimmn

-,



nsUseEInnsUyaadnasan 5

4

8 WeuN1AN 2558 an1Tun15annsUyayAim

AU (2553: 155) IowugdnsiguIndndanin ensid 5 ansmals 35015 klAgN1SAANUNSBIAAIAY

'
= a

sewhasdsuAuniereulonauneds Fununsnsmsfiudammsldleduniditlunnnid deswnde
Suvitihilsesluuvieamsadumsiaiayiuln waznsadursdvatsvin Aiaudfydenisauadusng
naaiaivlavesiiy wargdunidluiu wasnauiauniiiu (2545: 52-53) uugthideuindedunidn
uldFonioatslodunsin 1 dauth 500 dau (20-30 fiaddns/in 20 Gns) Badudnafimnzauuas
duaSunaisseavsnmenuiduussloviveaussgluiu uavduaiunsisiapivlnvesity

inwnsnsnnaedinsdanisonilundsd 1 eeldleluszesunnne ansledld 16-20-0 Snans
14 25 Alanfudels 1938nsuiuiiauas liaenrdestu quiidednaunusiil (2555: 27) wugthnig
Tadatalaluas ludunilen 1idegns 16-20-0 91w 30-35  Alansusials szeg 20 Fundewitu
dmsunslidendedl 1 uasadedl 2 1H4eansa6-0-8ns1 7-10 Alantudels uazadsd 3 14lsgms 46-0
9n31 7-10 Alansusiels luszesinllndonan Wuheniuuideves eagns wasauy (2551 324) WU
msldelunminu gasils 16-20-0, 20-20-0 wazllagids 46-0-0 lalloadeil 1 ndsandnsenludnm 35
Alansusiels uarldtoadsl 2 sseednaduiade Snsinsld 13 Alantudels MadnsliveindunniAuly
orvhlviARlsALas AT URANNTY Fudmeeunediity duyumanandiutiu Seiadd uazaus (2554
31-32) nanvin n1slideindifigniedusng 2025 Alansusiols wandndmasfisduiesas 5-10 vl
AuUN1sUgNTIanad 500-600 UM

3.2 maSeuiisun1sideintvesnunsnsiuAwueanHansIes ey

MsIdenuI lufudgndnvesnensnsiissduaaudunsauiunats (pH 5.0) Feaonndes
U nsufaufau (25548: 5) 91891uIndnvngAuLaYNITIANSAULIARADIENIN NANYARLT 2 Ynfy
2B Wunquaumien ‘1‘7iLﬁmmﬂi’mqﬁuﬁwLﬁmauwaﬂmzﬂaumamwdwmzﬂauﬁwﬁmazmﬂaumm
vinadinuguiiluiinies eguannmsaldunnin Suusdslurisggeu Audnuin msszunedlii
dofuurisazuanszunadusesdn lnslamzlutiegquds Aaudnivgdudmriemuinaen figaused
vhana Awdswdoaunsrdunaenduiu enanundndududniies audunsadn Arfites (pH) 4.5-5.0
Fsanmmerudunsndnazdmalimmnduusslonivessinenns wu lulnsiau weanesa Inunaide
Fawles uradeu wunilidey azargladosuin waranmawdunsndn ssviliisminuazezaliilon
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DEVELOPMENT OF CRACKER SPIROGYRA OF THE GROUP OF BANN NAKUHA
COMMUNITY IN SUANKUAN SUBDISTRICT, MUANG DISTRICT, PHARAE PROVINCE.
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Fanfound adsdl Symjamaneifiotanndrinisvamsowmvesnguusid e Wlaunmiay
Juitvensuvesfuilan nasnauiiuyarvesaniiowmdadududimsnainensidlurieadu Wesan
Hagtundndaridrinisvamasmvesnguudtiuiiuugm dldduiivensvainguilaa Tusu
AuAN BesnsimumndadusidinIsvamsomilifiaunaw avdenalvindnsusiduivensuain
Auslaa aseselaliiuauluguyy wan1siawndaduniunsevamsigmvesnguudiutiun
Ay Wuin Uiinauavheaninzaslunssdsdiainiouamsiownn fe ldamineimnan 37.5% Tu
drunananue wazkansATziamn i uRaT g vestinisua e inasldtuiian
Uaandierenuilng Laslamn naennnediulInsgIuNandoeiyuyy

ANEIARY: NITNAILINEATUN T1ILNTBUAINTIBLAN

Abstract

Development of Cracker Spirogyra of the group of Bann Nakuha community in Suankuan
Subdistrict, Muang District, Pharae Province, this time with the aim to develop Cracker Spirogyra
of the group of Bann Nakuha community in the quality and consumer acceptance. And
enhancing the value of Spirogyra, That is a local agricultural products, As the current Cracker
Spirogyra of the group of Bann Nakuha community is not to be accepted from consumers in the
quality. The development of Cracker Spirogyra Products in the quality to make consumer
acceptance and create income for people in the community. The results of the development

of Cracker Spirogyra Products of the group of Bann Nakuha community found that the amount
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of Spirogyra suitable furnace to produce crackers Spirogyra Spirogyra was 37.5% in the mixture.
The analysis of the microbiological quality of the cracker Spirogyra production is safe for

consumers. And have quality complies with Thai community product standard.
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g suaaudou sunewles faiauns Imamsdssauewmanssmnilaens
wneideduteiuiliinnsemamusssumnd lifinsladeriemaeilag mamnzidssamiewnidos
91fEANDANANYTAIYBMIN INTEITUNALALANINGDL MNAIINDANANYTUVDIMINGINTETTUVR
Lardanndonanasavdinalinandnaivitoinianas lunianduiuninaiiugauanysaives
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YUYW (JRNT8] AAAN waTAY, 2556: 20-21)

amseinanvuelngivinvinduemsléd 3 vie fo 1) amsewmviewnin Wuamined
Jedluana Spirogyra spp. Beiivatevila ﬁﬂwuaQiuLLwéqﬁwﬁm‘%aﬁﬂuaL?]'aaé‘] wunnluganu 2)
aweln Wuawsnedides fled 6 ¥l fie Cladophera glomerata, Cladophora sp.1, Microspora
floccose, M. pachyderma, Microspora sp. 1 Wwag Microspora sp. 2 WUﬂismEJV'mlJmmﬁuﬁﬁmﬁﬂﬁ
fdnvusndutoufiuarthlvaliusein uay 3) aweieasu vide l9fiu nonfiu vio oosaeu Wuamee
Aifeaunuiitu 1 2 wile fio Nostochopsis hanserig uaw N. lobatus wusnnlugtiunu daugilad]
Unaustosnn Usemalnefin1suslnaansouIuIuLan %adaﬂmjLﬁmWﬂgﬁﬁ@mwmwaﬁﬁumaal,t,@ias
vioadu ety maldlomhamhemnnsdaduavisiuaanguiuenns meangfusenidsanioth
amemvIewiind 3engum dunamieiinisihamsisanyhemsinnniinindug tnees
fulssmuasrietsnaniulssmunieumin visvnsnusaduoims wu 61 a1u gunenaiuld (nes
uUssUBMg, 2547: 20-21) Teflenadu 2 fudl Athamsglnaudsguiduemsedienisds Aethume
1 drvaies ne@issves Jmiadessiy dramsedileniendt “amsiuln” 11vid1nsey
amiioln anfiamdieln Safnamsieln dmdnamsieln amsielnuiunsoudsesa amdigln
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(desfuviiaieg), lodfnamsnon (s ousidafiana Lagan, 2552) @MIEIANDULI Lag
amsewaUwINUTsa (nquansal U1ded uagay, 2553: UNAng)

-/



amireandauamisdaguinisluyTuadivinaiviiemiuis 100n5u dsznaudae
TUshiu 18-20% lusiu 5-6% anslulawnse 55 - 60% dule 7-10% wazsaningrateviln 1wy aaslsilad
Innfiueuarinfiud wiuelsiiu uasusulnila uonanddmunduansusznevilludnuasindugaa,
Isfdsimssanguimedinmussamemnduligniiueuyadasey JostuninielsaFess inszoyya
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amafl Usenoude oxdlay, unalsuasueius, ledeudamedlifluanavesth, neefiin
ﬂﬁsﬁﬂﬁﬁaﬂﬂiﬂ, Soluble starch, Potassium iodide, Peptone water, Plate count agar, Lactose
broth, Eosin methylene blue agar (EMB agar), Brillient green lactose bile broth (BGLB) k&g

Manitol salt agar
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TunsrurunIsnannandusidanisuamiiom Ingasthamsamaniuusunaiiuang 19y
3 50 T@un 12.5%, 25% uay 37.5% (w/w) anaulunssuiun1snandiinsovannsiowd tneie

PUHUNTNAGDAIEATAINNTIIN 1

M19199 1: gnsEIUNANYDITUNTLUA NI

v - USinaanuaL i

i 12.5% 25% 37.5%
wdsdudruenas (nsu) 54.6 53.6 52.6
dhananse () 1.3 1.3 1.3
winlne (n3u) 0.8 0.8 0.8
L@ (n3w) 0.8 0.8 0.8
5am (N3W) 0.8 0.8 0.8
¥y (n$w) 40.2 40.2 40.2
Hay) (N3%) 0.5 0.5 0.5
AMI18LA1DULAI(NST) 1 2 3
dmidnsan (n3a) 100 100 100

g USinuamsiginneuwisazilunaumuyinaudaiudUesn
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2) TURBDUNITVIT N TYUAINS AN

2.1)
2.2)
2.3)

2.4)

2.5)

2.6)
2.7)
2.8)

2.9)

FIFTUNAUTIVUAN LT IUIUN TS

=

nsseuntiauiidaimindeusesudn

thulliudendsiidound danansts winlne inde saf neyuazanstoin’
NALLUIAENU

wuaulefinanfudiunanud iy 2 dn

i iidudaludulidon dudliuvandumisnauiuindondn (gumad 120
pemward) lnedlotidendalildutiduiintaldacly auldudainann
Wuaa

Mnuhuilenufimdennautundiineg wdunlhduderetu
dudsivnduidodortuud Wiaduna 1 $lus

thudafirinunsisgnuéa thluwddifuiionmad 5 esrwaidoa iJuan 24
lus

ntuiutsiinunsudu 24 dalus udmiulidunkuune udnilveui

aungil 60 s iwada 1Wuan 8 lus

2.10) Mnuuihuvenluiiiugumniuseaa 160-170 safwaidysd

3) MINAROUAINNYBUVBIRUTIAA

thwdadusidnainisuamiiom uvhnsdnwanuweuvesuilnaiidendniusidrunioy
amiemn lngnaaauangusiaatuarnInendoudla-uns wiunssiiesi 81093090319 JnTauns
71U 50 AU WagnaaeuNgusLaaludLnellosdwiawng 91U 200 AU

4) MINTIVADUAMAINVBIHANAUNTINTHUAMI AN AIUIATIINE

ﬁﬂuUUQauwéﬁﬁg&wmw, gaduaysn, Coliform, Esherichia coli (E. coli) wag Staphylococcus

aureus (S. aureus)
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NaN1538kazaNUS1gNE
NANSVNNEUNNSUSZANE U E

A9 2: WANNSNAADUNIIUTANEUEANAR AUV NS YUAINIELAN

ARANYLY

Usungy o y

, e s s AnwazLile AMUTDU

ARGRVERBI a nau SAY v o ns ns
LG Tngs9u

12.5% 6.24 + 1.57 547141 630+ 158 6.26+151 6.62+ 147
25.0% 590+ 157 6.18+1.44 632+149 626+ 147 6.48 +1.20
37.5% 6.07£1.65 580+144 6.40+154 656+146 6.82+ 1.38

ngwg:  ANadY £ SD INMTUATIEINIMNA 3 91

" fhsnwsimiulusuans vnefs ldfenuusndisegadideddgynig
@dd (p>0.05)

NNA5N 2 WU wERdadTnTeua s la s ur e UINEUS InAlnemMATI Aip 117
=) ! A a [ v !
WNSPUAMIIEIAN 37.5% usitileiansaundusigau wuin
a o ew = ! M v Y o Y oA v = ]
Hanau IS g elnsunmeunEUsInaluE fe T1ainSeuamIewm 12.5%
Hanfaei T anSeua e lasueuweuIngUsnalusund fis Mranseuamsienn 25.0%
ranSaeTanSeua el TueaweuIndUs tnAlususanRkaT nuausledua fie 117
\IHUANIELNN 37.5%

(A) (B) @ (D)
AN 1: WEASUITII1INTEUEATATUANLATTIIINTEUAMS LAY

NUBWA: (A) T1NT8UENTAIUAN (B) T1INSEUAMSIENT 12.5% (W/w),
(C) Y1ILNTIUEINIIEAT 25.0% (w/w) (D) T1ILATEUEINSIEAT 37.5% (w/w)
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HAN1TIATISNAMUAINNIAIUAYIINEN

M1399 3: HANITIATISVAUNINNNAIUTATIING1VBITIANTE VAT

U3una IUAUNIE  PwIuBaduazs1  Coliform Ecoli  S. aureus
AMTIYLANER W (cfu/e) (cfu/e) (MPN/g)  (MPN/g) (cfu/q)
0% <30 <30 ND ND ND
12.5% <30 <30 ND ND ND
25.0% <30 <30 ND ND ND
37.5% <30 <30 ND ND ND

VUGN TIBNUALRAEIINNTVIINITNAGDI 3 1
ND visngfis n3alainy
INENTNN 3 WU KERAUTIUINTEUAMTIBRNNERSHITIUIURAUNTIavLA <30 (cfu/g)
PuINBEALaES1 <30 (cfu/g) wagmsialidnu Coliform, E.coli wag S. aureus

aAUsena

ARSI g1 ANTUE W8N

NAMIVAEEUYNIUsEaMEINaNERA BT TS sua s e ld Summmeuangilaalasnwsan
Ao T1NTEUAMIIBNN 37.5%  LATNANITIATITRAMAINYINAURaTINekansliiuIdns ey
Ao findaldiudanudasndededuilon woedulunumessundsfurgusurosiiniou 4
ssualiindndasianioygeliiduiugdunisomn dodiiiu 1x10° cfu/g SuuBaduazdes
lailAin 100 cfu/e S E. coli 1neas MPN @estiaanin 3 MPN/g wag S.aureus Raetiaanin 10 cfu/g
(169.107/2550) aidomnduneunsudednindsuamiewndinunmuestiiindevamsem 1
ruddR A NareRLaEAIURBA BURI U LAA
foruanuzdmiunsidunssoly

1. lunszuunsudandnsamivundaaiuamiemasliingiuiianuarlvl Tnsamzamse
1 1osnagiiuanfusiussuamsewniitiaunm

2. msFnnaulsgUrEasusaueelidaumvainaneunstu edunadendmiy
AUILAA
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COMPARISON OF CORE TEMPERATURE AND SURFACE TEMPERATURE
MEASUREMENT OF MEAT PRODUCTS FOR OPTIMAL FREEZING CONDITIONS

ANl A1, AT WNSYIA , IFUR WIRENE, AT, LNATUN ARAWIANNEN
1 a = o
819179 mMAlULAENEMNTTUINEATUATNITIANTT ANLAAFINNTTUNYAT
WnIngdemalulagnszasunanszuaswitle NeuaUsAuYI

lDepartment of Agro-Industry Technology and Management

Faculty of Agro-Industry

King Mongkut’s University of Technology North Bangkok, Prachinburi Campus
2 aw aa o w a 5y
UsEndilien (Usewalve) 31dn naw) gsfalssnuudsilgnsuunia

“CPF (Thailand) Public Co. Ltd. (Pork Processing)

*E—maiL: ketinun_k@hotmail.com
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nsutidenudaduisnisausuemismenisangamnilaearuauaamgilanaisemisliiu -
18 asrniwaldea tedudinnAnufiteed weenaadydularendunis msnuaudssaniamng
widonuisinlilasnsingamgilanansdumdniliiAaanuduinlunsufifau uasvinliduduie
arundeme frfuniadeitdnuvilieudieuiinisinaumnluinuiuia (Surface temperature) fiu
m3ingamaiilananswedudi (Core temperature) Tnpiduduannsdnunisimdensaunuaudily
nauwesaudy (Pouch) ngualad (Sliced) nauussQeuuIning (Bulk) wagngunsauugs (Ready-to-
cook) Tnefiansanannduififisnsnisanasesgumgilanasdudiis -18 esrwaldoa diign 1h
Aaunuduluusiaz ﬂamnﬂﬂ‘mmquaauuﬂawaaammmmmzu"lfuﬂaml,auummwumﬁuaaaum

=

S¥MININTTUIUNSUALTDNLT S Imamam’svwammmmnmwumsumaumma‘ummuammﬂaﬂmq

ada a

-18 9AALTYE WU G]’EN‘VI'Wﬂ’]iLL‘EILEJ’e]ﬂLL“U\WUﬂiuVlQ@mWﬂNVIN’]ﬁUﬂ’]W]ﬂ’ﬂ -23.1, -18.5, -19.8 way

Y
1

21 ssmwalea dvsudumlungueeseundy nqualad nauusIIguuInlug waznguniouuss
AUAIU mﬂﬁ?uﬁﬂmmimﬁsJuLuJaqqmugﬁmaa%uﬁﬂmwé’q%mzmumsmﬁLﬁaﬂuﬁq e
sroznaannsandudlilurieaudidenudsieumsussqld Tneflgumnilanarsdudlaiiiiu -18 eem
waiea wuit dudingualad uazngueeseunsls annsaegluviesutidonuds 1e 6 4alus uazdudn
naundeaugegluriputidonuds 16 7 dlus dwmvaumnguussansvuialng elanssuiunisuy
Wonudaudn ¢ $2lus saumpiivesdumisazanasein -10.7 ssaiwaldoa e -18 ssriwaiea a0
msfnwdaguldmstagamadfiuinaiuisaunsalddunusiinnsgunisTngung ifldusz avsua
Wieuwhiumsinusiaalanansduen
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Addgy: nsutdenuds n1singangivialanans nsingamgiusiniiuin

ABSTRACT

Freezing is a process to preserve food qualities by decreasing temperature to lower than

-18°C. Freezing process can retard deleterious chemical and microbiological reactions.
Controlling the freezing process could be done by core temperature measurement which is not
only laborious but also destructive technique. Thus, this research aimed at comparing a core
temperature measurement, a conventional method, with a surface temperature measurement
method. A representative sample from each group of products including a pouch, a sliced, a
bulk and a ready-to-cook product were selected according to their temperature decreasing

rates. Then, the temperatures at the core and the surface of the samples were determined
during the freezing process. It was found that the core temperature reached at -18°C when the

surface temperatures were equal to -23.1, -18.5, -19.8, and -21°C for a pouch, a sliced, a bulk
and a ready-to-cook product, respectively. The temperature changes after finishing the freezing
process were also determined in order to evaluate the optimal time that frozen products could

be left in the shutdown freezing room before packing. The core temperatures of the sliced and
the pouch products reached at the standard temperature of -18° C after being in the room for

6 hours, while the core temperature of the ready-to-cook product reached at -18°C after being

in the room for 7 hours. However, the bulk product temperature decreased from -10.7 to

-18°C after being left in the freezing room for 4 hours. This study suggests that the surface
temperature measurement method is more practical and comparably efficient compared to the
core temperature method.

Keywords: Freezing, Core temperature measurement, Surface temperature

measurement

unin

nmsutifenudadunszuiumsnustemsionisangumnll Feaztienuinuniwvesndndus
TlndiAssvesan wagilogmaiviienuu Tagilulumsutidenudomnsazmueugumgiivinala
nanvAudliTiUssInm 18 ssmwala wassgamgilufeautiBonudalii -30 f -0 ssmueaLdea
Wouinsnsslunsutifenuds (Muela, et al. 2012: 210; Dempsey & Bansal, 2012 71) U3 &
o (Uszwelg) St @now) Tssnuudsgansues SnsndndudusiBonuds Fuvadu 5 ngu
oA nguweawsly (Pouch) nqualad (Sliced) nguussggauwintvalidiiu 15 nn. (Bulk) ngunsaudss
(Ready-to-cook) wagnguaudingiu (Work in Process) Aufdlngidunsudaitodmingliun
anAnguilawesia (Food services) haginsysnim (Fresh Mart) TutlagUudumilanuvainvaigyin
Ju Fevhlsusinanisnandudnguudidonudaiuanniun nssuiunsuiiBenudsanusavildvas
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B wiIsmdlssnulded fe nisudidenudeiiesyuu Air Blast Inefinsfmunsamgiiniasgiunisly
1% = 2 vya =~ a | < " 1Y) o

Vioawdl8onudelin -40 sermwa@ea wasilsresia1veinIEUIUNTHYENUTY aetiey 12 Falus Ll
AsUnAINa I ndudemfwuduiuitnsnsiaingumgivesduilvlioamgiildiu -18 a9
wawea Feludagdumsingamgidua 1smsineumgiiviiaalanansdum (Core temperature) &4
ilaenn fesedairsesiiolun1sianzdum dimadonun 1IN EnIMeBIdUANanas nolminnis
gaidsdudAruiediu uldeildeaulafnyiiSnisinaungiivsiiaiuiivesdual (Surface
temperature) e33n15UsENU Beldldeamansenudanun ndud wilesann1singamnginusiau

¥
=

undldfinasiunsgumsiagamndfliussaninaiisusiunsavinalanas fadunuidedis
fngusrasdiiieAnvinsinguunivinuiiuinvesduiiiivssansnaifisusinisiauiinalanats
audn elfiiuinaspulunisnsaddesAuduiidonuds tielwldamnmessmuiigndndosnis sl
dielvussaingusrasddingm Sndudesfnuduiiiunssuiumsuiidonuds aufinisussqdudias
ndes Tnsduduainnisdnuvuiedadendunuvesdudingudieg ndunuiuisuifisuns
LU?{EJuLLUaqQmmﬁu%nmﬁuﬁaﬁ’uqmmﬁu’%L’;aﬂ,a]ﬂaflwaq%ué’f]l,wiawizl,m miAdiinasunqui
msfnwInAsunlasumnivesduinenduasadunsruiunisuniBonuds ielinsudsssosiom
faufusazUszianannsaegneluiesidnnszuiunsusidonudslneilifinansenusenaninsy
gaUNNIvRIEUABNGIY

QUIZAIAVBINITIY
1. ivefinwiuTeumeunsiasuiUasgaumgiuinaiuiiugamaiiviiaalanaiavesdum
2. Wiefinwnsivasuwlasnmgivedumnienduaiadunssuiunsudibonuds

Wanilun1sidy

mMsfnwmsiasuasgumgiivesdudiildlaonsltiedestiufingumgil (Temperature Tag)
Pnssusnuiiosnisingumad uaztinansudtlasldiaies Tscan  vin1svaaes 3 41 Tasutanis
naaosoanidu 3 daw il

1. Anwifiodmidensumidudingusingg tnefnguaudadnu 4 ngu loun Audngundendss
nauweseunsls naualad warnguussggeuelvg Buduainnisinedestuiingumgii(Temperature
Tag) Uinnlananswasdud mndudanssuiumauddenufadunar 12 $alue Weasutmuananie
thiasestiufingumaiiniieszideya ednidendunudumlundazngy Tnefiansanaindufig
danmsanasesenmgiilanatsdudnis -18 ssmwaldoa H1ign

2. Ainwuuisuifisunsingamaivinalanarwezuinaiiuinvesdudunidonuds Tnoia
wiastufingamgfl lusunududiis 4 ndu fuinalananuasuinaiiuiivesiuudud ududa
nszvaumsutdenuiaunan 12 Halus Weasunaiidvun Isihiedestuiingumginniesesideya
dieiFeuiisunisinsmsingungivinalanauazuinmiuiivesdudn

3. Ainwimaidsuulasgungivesdudmdslanszuiunisutidonuds lnsfniniestiudin
gaungfl Tusunududnsis 4 ngu fuiiadanansesiunudud udarlinnssuiunsuidenudadua
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12 4l waanasuafiiivue livdesdiegsdudnliluriosudidenudauienssuiunisandes
duA1lUuITnaeIuduaAnTEUINNITUTIINGRY kadaduaseatuiingungiundnTeideyanis
Wasuwlasgaumniauanausnemasaintanszsuiunisutionuds

NaN15IBUaTaRUTIENA
1. HANITARLAINAIUNUAUAINGNFI99)
nansAnuINsasuLUasgamgiivinalonatswesdudi 4 ngu leud dudngueedeunde
naualad nauusTansvuIalng uazngumienuss InewSeuiisuszeznaililunisangaumgiilanang
Aufil -18 esmiaiea wandlunsei 1

M13199 1: szezianlilunisanaumgiilanarsdudiia -18 asriaidea

QGG wiindun na(dla)
, . dunonviyauTe T 10.50
nauweuY -
nyuneuiE Tl 6.41
\elwanyeundiedin 6.41
, . fumodlad 5.35
naualad -
\waaudlad 3.12
duuendlad 2.30
, , LDLAILASLAY 16.49
NANUTIIIVUIALYIEY
N aylnn 11.15
e 10.42
KUROBUTA SHOULDER 1137
naunTouUse STEAK '
MyUAUTITER U 10.18
MYUAULYOUTITANTUATON 8.49

dlewseuifisuszeznandildlunisangungilanarsdudnguaneg welidulumunasi
wmsg AeluiiAu -18 esrwwaidua wul Audndualad Wnalunsudulasilan didoradesan
dufngualad Sanwvazuns lnedauvun 1.5 - 2.0 uu. sesan Ae AuAngueeseunsy Jedudni
ANUVLUTEINAL 4 B3, way AuAngunienuss Falinsnaueiesusesaniieg Jeenaiinalvigaienuds
AninAuAINgudY (Sman, 2008: 400) dwiududnauussgaeuueivg Mnalunisusudanuian

(%
)=

Wesnnanvazdudndullolua fdandudovunluguaziinisussanansdunelu 1 gs eilifle

a &

a A d' a a 14 Ia IS 1A ¥
‘W’“ﬂ'1im’]"ﬂ'1ﬂi%EJSL'Jﬁ'Wl‘LJ']‘LJVI?j@IUﬂ'ﬁaﬂQﬂ«l‘lﬂﬁiﬂﬂﬂﬁ?\‘lﬁﬁﬂ? TlsliAu -18 peawalva wuindumniu

AwuveIngugetewdly nqualad nquuIIIgeIuIalry wazndunseuue loun dunenvyoundedin
dunodlad oundussiiiay ag KUROBUTA SHOULDER STEAK anudau
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2. wamsﬁmenLﬂ‘%ﬂ‘uLﬁa'umqu?iﬂuLLﬂaaqmwQﬁﬁ%nm'ﬁuﬁfsﬁ'uqmma’?u‘%wm‘tmnawnae
duAn

nansAnwgumgiivnaiuinfiiisumifuguvnilonaiswesdud -18  ssriealded uay
svogaltlunsuddonuds uandlumsned 2

M15199 2: QUUHIHUTIUNURIVOIFUAINGUA9Y Uagszesialdiieloamaiilanarsduawviriv -18
DI

dum a0 (Fala) QUNYIUITUNURT (23rLvaiTes)
NaNTeIOUNTY
o o o 11.18 -23.1
(duuanNyOUILBTN)
nqualad
o p 554 -18.5
(Fupealad)
NAUUTIIVUIA LY
& A 15.30 -19.8
(1Hounausaiiiay)
naunseNUs
10.33 -21

(KUROBUTA SHOULDER STEAK))

Mnuannaaedunsed 2 wuh dewihmautidenudsunsgitigamgiuinaiiuindudeh
N1 -23.1, -18.5, -19.8, uaz -21 ssrnwalea dmsvaualunguesteudy nqualad nguusIQIVUIN
Tvig) uazngundenuss mudu Feassilrgamailanarsduianaiinit -18 ssmiaidea Tasldnan
Tumsudidenuds 11.18, 554, 15.30 uaz 10.33 Falus sy nsansmaaosziiuliin msfay
yilvigaumnilanansduidiindt -18 ssmealdea azfenihligampififnduieiinit -18 ssriwaides
oty 5-6 esmuralia wenanisveznaildlumsuddenudssunndeiuluusasndududn el
JufudnuaismImen mYesaudn 1w 5UIN ANUNUD thwiin s (Sman, 2008: 404-411)

3. nannsAneNsIUAsULUasgaIgRivesiunevdsUanssusunsudidenuds

mMs@nwifiennsreznaiiansansduililuvossiBenudinounisussgld lnefigumgifla
nansAu il -18 ssmuwaldea wuin :1ngUR 1 dudngudlad uay nguesewsle annsaegluvios
uddonuds 1o 6 dalus uavdudnguniesdgseelutiesusidonuds 16 7 alus dwiududnguussegs
yueilvig) lelanszuiumsudidonudaudn 4 Halus guvnivesdufdaazanasain -10.7 ssrieaides
04 -18 s Lwadya ﬁgaﬁa'mLﬁaqmﬂﬁuﬁflmjmmsqqwmmﬁlmj fANULANAYRIRUYHUS AR LAY
vinallananann Tnefgamgiiniasningamailananidum Jafnnsaemauieusinlanaisdud
wdausiiaiy ibisamgilanarsduiianas daudezlanszuiunisudidenudandinniy 91nuans
noaesiaguliinisussaduiandesmaiulunmudiuio dudnaualad Audnguaesound Aud
NAUUTIIUUIAIEY  wazduAnguniouUys
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GELY

MnmsAnsEnuImsfngamgiiiunamuisamnsaldfunasiinasgunsingung il
UsgAvSuaifisuinfunsingumgiivinalanandud  Tasiinsingumgiivinaiiuiiazdasan
srornalun s warasamudemefiiatutuaudlussninamsingamgl warluswideivil
ns1udeyanisidsunlasguuniivesdumnievdsdanssuiunsutiBenuds daudulsslovilunns
fngrdumsussqduduiiBonudsasndos lnefdiduded Audndudlad audeaudngdueeseuid
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