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Effect of Soy Protein Isolate and Sodium Caseinate Used as Phosphate

Replacer on Physical and Sensory Characteristics of Pork/Chicken Sausage
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Abstract

Phosphate is commonly food additive used in sausage for reducing cooking losses, improving the water
holding capacity and texture property. However, an excessive use of phosphate might affect the customer’s
health. The aim of this study was to determine the effect of soy protein isolate (SPI) and sodium caseinate (SC)
replacing phosphate on physical and sensory characteristics of pork/chicken sausage. The result showed that
replacement of phosphate with SPI at concentrations of 2% or SC at concentration of 1% resulted in improving
water holding capacity, which were similar to addition of 0.3% phosphates. The 2% SPI could significantly
reduce cooking loss compared with other samples among the replacers (»p<0.05), while there was no difference
between the 1% and 2% SC (p>0.05). Therefore, the sausage with 2% SPI and 1% SC were collected to study for
color values, texture profile and sensory characteristics. Both replacers at those levels could increase lightness
and improve textural properties of sausage indicated the strengthen structure similar to those of phosphate
sample (p>0.05). But the sausage added with 2% SPI had sensory liking scores greater than those with 1% SC
for juiciness and overall liking. The results were same as those with phosphate. In conclusion, 2% SPI and 1%
SC are likely to use in replacing for phosphate because they could maintain water holding capacity while the use
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of 2% SPI was more effective in terms of reducing cooking loss and improving sensory quality of the sausage

than that of 1% SC.

Keyword: Sausage, Phosphate, Soy protein isolate, Sodium caseinate
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Jieuaeaanau Sannuenvieuas 5 11 vluduaes
afsfiguugdl 60 wag 75 osmnwadoa WWuia
gungiiay 15 unil wdsnissugniluurlududy
Uszanm 5 udl fdliasifntuunzunssfiazetn udn
Juhlvinseinudnuazaung 9 vesldnsenny
waln
3.2 N153LATIENANENYAUENINIATNUAENY

Uszamduiavasldnsanvywaula

3.2.1 Jasgiaauaiusalunisdu
(Water holding capacity; WHC) maﬂlﬁﬂiaﬂwyjmamiﬁ
MUTBFAwUAIRIN Thorarinsdottir wazansy [19] la
Fauhmiingregsldngen 1.5 n¥u vunszatunses
N30t ntu U segas AR 1,500
seu/unil figumgdl 4 ssawaidea Wuan 15 wiil
Tnelfin3estumise (Su Mikio 22R 8%e Hettich,
Uszmawesuil) udnhnszanunsemdamisnnds
thwiinfifintu innsmadeuianua 3 91 uazf
AN salunsEun Feaunisi 1

WHC (%) = (M M;)/M5) x 100 (1)
T M, fio twtinnseaenses (n$W) Budu

M, D duinsgaenses () ndedumies

M; Al Untingeg1s (NF1) 1Susu

3.2.2 WasigiAnsaydeumtnudaanisian
(Cooking loss; CL) vasldnsannynauln n1uis

fdawUadann Porcella [20] TAgF9U 1N T NSINUD
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Y 1

fegsldnsoniiussaldiounisvingn (W) uazda
dhiinsuvesdiaegsniendsnisyign (W) wield
ﬁwmmﬂ'ﬂmiqiyl,?imfmﬁmﬁqmiﬁwqﬂ Feaunnsd 2
yhmsveae UL 3 61

CL (%) = (Wy- W,)/W,) x 100 (2)
Ty W, fo dntiniaegns (n3) feumsien

W, fim ihwntindiegne (n3u) ndanisvign

A

2.2.3 AAs1z%ad laevinnisinana lussuu

a 1

CIE MeLA5093LAS129AE 3U Color Quest XE 8o

q

Hunter Lab (Usgmaansgeaiuini) w3euaiee19

v '

naaaulagdndiagsldnsenynalnainumun 0.5
wuduns dadnisldinsesluluun RSEX
(Reflectance Specular Excluded) ka23tAs13RANE
Toun A1ANaIng (L) Aduns (a*) wazadiundos (b*)
¥msvngeuaaLn 3 91

324 Twms1idnvaslasiiiadeduda
(Texture profile analysis; TPA) Tag v Mn15ATe U
shegsldnsenvganln suduumn 1.5 wufiuns
luneaeudnvasiieduiagoniosinsiziile

duela (Texture analyzer) 3u TAXT Plus S Stable
Micro System (U szinadangy) laeldiain
NINTEUBNUUIAEUEIUANENATS 50 Tadns (P/50)
Arnunliiatanaacuuiiegasiuiu 2 ade fae
ANUSINBUNA 2 Tadins/Auf aAnuisaena 1
fiadns/Aud wagliiiaedeuiindussanuids
10 fiadwns/Aui FaauUasan Ordonez wavAy
[21] Lwiazqmﬁwmimaauﬁgmm 3 47 U AN
nadayu Miun AI10kT9 (hardness) Ad1uEangy
(springiness) N158ALN1% (cohesiveness) wazuseiile
Tun154en (chewiness)

325 NAdaun 1 UsTa I MaUNa lagvinnag
Usziliuanuveunialszamduiavessuilanse
wanAausildnsenvinasligms e saunusioang
Idannsimdonlunis@nudresunas igasilaiia

Woawlmluyaniuay wisudedrmaaeulneiuld
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nsonuynanlidudunurng v 2 wudies Tdas
Tuthenanadniifisiaindusogslagldiavdn 3 vdn
udnassnedslrguilaaelfaziuunimveuly
fudnuuzlsing @ ndunieuna nausa savA
Ao Anutud waganureulassm tagld
LUUNAADUAIINYDU 9 AgLUU (9 point hedonic
scale) vualiinziuy 1 Ao Liveuunniign uag 9
fie youwniige uazldfuslnavaluilsiniunisiindy
117U 30 AY

1'% ad

3.3 N15IATITRYINARILITN9E DA

v

A1915UN15USL I UAMAINNINE AN TN

9

WHUNINARBLUUENANYTal (Complete randomize
design) @un1snageuN19UsEAIMFUNALTN15219
wuun1snaasswvuduateluvdeonauysal
(Randomize complete block design) Wa23LAS1 N
nan1sadnselusunsudnsagy Meddiesisiai
wUsUSU (Analysis of variance) wazlUSgulfisuaiy
LANA9TBIALRAEFIE3E Duncan’ s multiple range

test N5¥AUANLLTBLUSDERY 95

4. WanN15338

a (%

Tunis@nwinavealusAuannainamase (SPI)

= [

wazloRguLATLUS (SC) NSeAUUSUI 1% WAy 2%

TagUInnsIuveINan T Tun1siuaisnannu

I Ya v a £ (3

Woawn (PP) Tuldnsenvywanln §Ideloimansdoue

Y

(9

Afnsnaunuansleamaluiinevinudnuusfu
nen Nk ANEnvugNIsUsEamAuia faiite
Usziiuanudululdfazldnaununeamaly
Hansualdnsenuynasln
Han1TlATIERAIAEansalunsduves

nandusildnsennynauln annsawinduiesar

=

Y8INTRUUNVDINAAA A (3UN 1) wudldnsennn

@

fagadimanuaiunsalunisguunliuanseiuegng

o o

Hed1AYN19aaa (p>0.05)

pid )
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30 F g3 a
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Water holding capacity (%a)
“J
(=]

PP 19%SPl 2%SPl 1%SC  29%SC
Treatments

U 1 mnmeunsalunissin (Water holding

capacity) vealans @f)%%/ﬂﬁi/Zf)'

neme ALRdeimiumefmanyInwdingy () wilouriu

o w

nuneisaadsldinnuuanieiuegreiitedngy

NERR (p=0.05)

NamﬁmiwﬁmmsqmLﬁaﬁwﬁﬂwé’qmiﬁﬂqﬂ
(Cooking loss) uansfagud 2 nuirnsldnleamnyii
Tldnsonuynaulnivinumsgydotvidnudsnis
yhansiian (p<0.05) laedidmsgapderiudnsny
1% wagnadwihusaieafuldnseniiiin SPI Usua
2% vaurfinsi@u SC USual 1% uag 2% flAnns
aydedminudsnsihangeanhldnsoniifureauin
Lwiﬂ'ﬁmsngt,?wﬁmﬁmé’qmiﬁﬁqﬂa@ﬂmzéﬁ’uﬁw 1ng

agluie 3-4%
80

60 r

b
. b
20 *
a |ﬂ
[ a
00 | == : = S —

PP 1% SPI 2% SPl 1% SC 2% SC

(%)

Cooking loss

Treatments

U 2 Amsgaudenmimainisign (Cooking
loss) vaslansenvysasln
vnemg Anadsfimifusemsnusnwsingy () ey
winefernadeiinnuuansiuegadtodifey

YN19ERH (p<0.05)
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agtdsndnndanisyinan wanslmiuinnisiiy Sl

Yo 4

a

U3una 2% vesldnsenuynauln aruisausulse
AN MTBINERS I lIUBRAE IR UNDENe dIuNT
A SC AT 1% uag 2% uiiiussansnmeind,
SPI usnakansuurlifufiagdasUiuusanun1nes
wanfaualeviue ity sgalsfnunisiinyiinm
SC andudu 2 w1 910 19% 1B 2% UszAnsan
GuaﬂmiLﬂ'wﬁuaéﬂﬂlajﬁﬁfﬂaﬁﬁvmmaaaa (p=0.05)
fedulunsAnundalufidedaldvhnsfnwnaosnis
A SPIAUTUIM 2% wag SCAUTUIW 1% Ao
Audnuuedud dnvurlassiaieduda uas
AudnwuenUsTamduiavendnduildnsanny
waslln Ing@nwuieuifisuiudiegsilaifinigfu
Woaln (H19813A9uA) uatFIEg197TinT5IAY
WoaLne

HANTIATIEAAE LalA A1ANETNe (LY) AEuns
(a*) wazAr@mdes (b vesldnsonvynaulivs 4
#9619 uanafanis1ail 2 nuirdvealdnseniliy
woawlndiA1Auainssifigawiifu 63.10 (p<0.05)
duldnsenilidn SPI USunal 2%, AN SC UTum
1% uariliifusoas d1auainsegszning
66.66 T 67.21 yauziildnsendiiin SC USuna 1%

Uuiinavilvirndunsuasandndosgeniifieg1edu
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M15991 2 Ardvessanimslansenvysauln

fnB819 And

ANEINe  duns (@%)  dwdes (b*)

AIVAN 66.66+0.82°  12.29+1.31% 25.75+2.02°

PP 63.10+0.57%  13.61+1.04° 25.89+1.90°

2% SPI  66.98+0.50° 13.15+0.31° 24.72+0.62°

1% SC  67.21+0.45°  14.04+0.43° 27.89+0.67°

newme  Anadeiimiuimefmdnysnwsangy (29 7
e Ul ULLINT NNeRaRRRETANULANAIY

pgslltudAg9Ena (p<0.05)

NANNSIASITaNYAElATIs 1L Hedulavasldnsan

1%
g

4 o9 dA1Anudavguraindnfusliwaneng
fupgnadifddyn1eada (p=0.05) udldnsoniifinig
Wuneanaziinudnvasauauwds n1sdanig
wazuseildlunisiaemieanumiesvesldnsond
Aindedradu lnefamaaeuusasaadnuurganiy
98198l 1AYN19ada (p<0.05) pg19lsfaINaINKE
A153ATIzRAIAnLLTe AnsBang wazuseiilaly
nsiAevesldnseniidnisidiy SPI Usuna 2% wie SC
Us1nas 1% wandliifiuinavesansnaunumleainig
gosriadinuildululuianadernunisianeamainn

NAsliinasvean (0=0.05) danandlunsnen 3

A19199 3 anvaglasesiuiledudavessaniamilansenyuauln

79819 anwauzlasesailadund
< o/ = 1 a = = = 5 v a =
AUV (NTU) AUBANYU (IUIW) msganz  usenldlunsiAen (nfu.3und)
AYUAN 2,076.89+345.23° 0.84+0.02° 0.35+ 0.05° 616.78+ 177.13°
Wosm  2,839.73+531.40° 0.85+0.01° 0.44+0.04° 1,076.57+276.64°
2% SPI 2,358.60+239.03° 0.86+0.02° 0.38+0.03° 768.99+49.44°
1% SC 2,267.22+244.05° 0.85+0.03° 0.36+0.02° 688.61+80.54°

nuewe ARdeiiumeisnyInwdingy (°) ieedulukuids vanedsriededinnusenaeiuegedteddoyieada

(p<0.05)
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UA 1a0UA 2 1dou nsnMAL - SUMAU 2563

A197991 4 AZUNUNATOUAINYEUN NUSEaaURave ARl Tenysauln

ADENEME A1a819
AUAY Wasna 2% SPI 1% SC

anwazdsng 6.27+1.53° 6.77+1.30% 7.40+0.89° 7.10+0.96°
d 6.67+1.49° 7.07+1.17° 7.27+1.08° 7.10+0.96°
nAunIoune 5.90+1.95° 6.47+1.50° 6.53+1.20° 6.13+1.31°
nausa 5.87+1.57° 6.30+1.51° 6.37+1.27° 6.10+1.16°
AV 5.97+1.65° 6.13+1.57° 6.17+1.32° 5.53+1.28°
AT 5.17+1.98° 5.90+2.17° 5.73+1.23° 5.30+1.29°
A 4.60+1.73° 5.70+1.91° 5.77+1.07° 4.93+0.91°
ANUYOULALTI 5.47+1.68" 6.63+1.56° 6.67+1.12° 5.67+0.96"

o W

e Aladefimiumemsnesnwsingy (¢°) Misiuluiuivey minedsanadelanuuanesiuegiideddyneata

(p<0.05)

dunanismeaeunsUssamduiavesiuilaadilse
wAnATldnsonvyNaula uanafinnssil 4 wuinld
nsenynegeiinziuuauveuluiudnyurUIINg
3 nduiAdound nAusa savIR uazauutilell
wanasfuegnsfitudRyneada (p20.05) vz ild
nsendliiy SPI Ut 2% lefunzuuuanuveusy
anuuanazauveulnsTanuiusufefuiy
gnsvloamn dauldnsendiiin SC Usuas 19% 165y
AZLULATITBUFUAMLTL Az ALY UL T I
nivsaesgnstneiu (p<0.05) Faduviueadetuld
nsenilaifinsidunoainn egndlsfnuainnanziuy
anuveUsudnusUTInguesldnseniiiiu SPI vde

SC fisgfuUiinadanan danfigs Tnefiazuunlugag

7 99 8 FINULDIVOUTLAUUIUNANIUDITDUNIN

5. afiusrenauazaiy
INNANTITANYIANTNYULNIINYATNLATNIY
Usramdudavesldnsonvynauln wansliiuiong
T¥ansnaunuloas Téun Wsuainaindundos
(SP) wagloiAguiadiun (SO dnalunisdiednyd
arwannsolunsdiiuazanunsadestunsgade
dwinndsnisvanvesidnsonld esan Pl uag

wa

SC \uansusenavlusaunau

Y

Wudiadnneeas
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anunsaduiuinwazlatiuled vinliddatulinanumasi
waztreiiuAauTRiUNTIUAUINTRMUANES Uay
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WUUTIERNNE AT TINenaINITI AL aule
Fadennananu Akesowan [16] ANUINNISLAYU SPI
U3 2% JulSunaunidwmalindndausildnsenny
loffumnddinsgeydeuininudliauieudinia
NANA NN UTN15HHL SPI VU Nl guLATLUATLRNAS
Tanunsaindudulusaunaslosiu wdiadudiady
vodlusAuwazluiunianuaaiigeddinsudeusey
ety wazdiethlulianuseunseviluldnsenan
< o ~ vy P [ v a
dinlvduazgnesaliniglulaedeuseumelasasne
I3 = a vV @ ) 4 a =

Wulushuwaziasuasnannuldassnielaneuadiun
Munsnegszninalassaiiedanany [22] lusnu
AuandAnInAinIndni13nsIadnsieiesnlsenau
naadlvesnandua Juldlainnisldnselild
arsusznauneandaduarsatunsdtulidnavinle
USunalusiusazlvduvaandndusiuanmnaiy winns
Tanaanne19y IAUSHAININTY LAaLDIILANA
' AU o v W a % a o cav 1 '
pgnilidudAyfuUsuandlundndugnlidnigld
Noana U eIiUNISTI89unUnUN Tl UNA R U9

andunuNninisttarsveaausunaniiiufe 0.3%

Y Y

[ <

H o a au & @ oA
VDIUINRUNNARNUN [23] WaEINNITUIFYUILLAUINY



MsnaunUNDANAUTIM 0.3% Msansnaulusiud
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afnanndundewiolafieuadiug Jamansiasiz
maafiuansliiiuinldnseniiviinalsiuiigety
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Miilesnialusiuatnondamiemieliound
waiduansuszneungulusiugeiiuies
MnransAnwedvesldnsenvyanlaffiuans
naunuleamniaesrdaiiuuiliuiifaunos
innidegumuauiilifinisiunoan aenaded
FUaATeveanssd waz Usznnas [25] finudn SPI 3
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LLmLﬁu%uaﬂﬂqmsﬁlﬁLﬁmWaaLWm d11 Akesowan
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L4

SIUDINTTLAY SPI NUSUN UL UL AINALRNAN U

' [
a = v

ldnsennyluduadadmaouiiududie wenani

e

YAV IEITNARNUND AN AT AUAT AR DA ALAILAY
1 a = a o vy
ANALABIVDINARA U AR
AIUNANISANWIANWULLATIT 1ML FUAAIUAINY
< a | P a X
WI9 ANBAngU N158ANIE wazusanlglunishel

= I [ a dyd ] d,‘, @
FUUUANYULNUITOIA MU UULUD AL AU LU ILTI
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a

vpalassaseniglulédnsen a1nuideiiniswdy SPI
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System for Class Attendance Checking Using
Raspberry Pl and QR CODE
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Abstract

This student attendance system leverages QR code scanning via mobile application on students' device.
For the administrator Ul, there are functionalities such as adding users, classes, and viewing summary. The system
is divided into two parts: hardware and software. For hardware, The Raspberry Pi would act as a WIFI hotspot so
that the students' mobile devices could connect to and request attendance QR Code. The Raspberry Pi Camera
module is used to scan the attendance QR code from the students' mobile devices. The mobile application
backend and the administrator web Ul are developed using PHP. We performed load test on the system using
Apache JMeter and the result shows that the average time for the response of 150 people takes about 15 second,

and for 200 people it takes about 1 minutes and 35 seconds to respond.

Keywords Class Attendance, QR Code, Raspberry Pi
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NotifyAbsence

~Student_ID: Integer
-Student_Name: string
-Student_LasNarne: string
-Major: string

~Cause: string

-Day: integer

~Time: integer

Student

+Inzert_MotifyAbsence(): boolean
+Check_NotifyAbsence(): integer

-Student_ID: integer
-Student_Nare: string
-Student_LasName: string
-Major: string

-Advisor: string

-Gender: string
-Subject_ID: integer
-Subject_Name: string
-Day: string

-Semester: string
-AcademicYear: string
-Start_Semester: string
-End_Sernester: string

Subject

-Subject_ID: integer

Lecturer

+Insert_Student(: boclean
+Update_Student(): boolean
+Insert_Timatabla(): boolean
+Update_Timetable(): boolean
+Delete_Timetable(): boolean
+Check_Timetable(): integar
+Login{: boolean

+Validate User(): boolean

-Subject_Name: string
Lecturer: string
Hnsert_Subject(): boolean
+Update_subject(: boolean
+Delete_Subject(): boolean

User

-User_ID: integer
-User_Username: string
-User_Password: string

-Lecturer_ID: integer
-Lecturer_Name: string
-Lecturer_LasName: string
-Major: string

-Address: string
-Subject_ID: integer
-Subject_Name: string
-Day; string

-Semester: string
-AcademicYear: string
-Start_Semester: string
-End_Semester: string

l—\

-User_Name: string
-User_Status: char
“Insert_UserQ): boolean
+Update_User(): boolean
+Delete_User(): boolean

+Check_User(): boolean

+nsert_Lecturer(): boclean
+Update_Lecturer(): boolean
+Insert_Timetable(: boolean
+Update_Timetable(): boolean
+Delete_Timetable(): boolean
4Check_TimetableD: integer
+Login():: boolean

+Validate User(: boolean

l—l

CheckinClass

Report

Enrollment

Student_ID: integer
-Student_Name: string
-Student_LasNamae: string
~Major: string

-TimeCheckin: integer

-Student_ID: intager
-Student_Mame: string
-Student_LasName: string

-Major: string
-TimeCheckln: integer

—
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+get Student_ID(:; integer
+get Student_Name(): string
+get Student_LasMarme(): string
+get Major(): string

+get TimeCheckin(): integer
+Generator qr code(): boolean

+Check_Report(): integer

-Student_ID: integer
—Student_Narne: string
-Student_LasName: string
“Major: string

-subject_ID: integer
Subject_Name: string
~Lecturer_|D: integer
-Lecturer_Name: string
-Lecturer_LasMame: string

+Check_Enrollment(): integer
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Ms. Somrudee Thiemmeechao ID:585021001490 student

StudyID Name LastName Major | TimeCheckin

585021001490 | Ms. Somrudee | Thiemmeechao | IT 26/10/2020-08:51:02

585021001490 | Ms. Somrudee | Thiemmeechao | IT 26/10/2020-08:51:05

585021001490 | Ms. Somrudee | Thiemmeechao | IT 28/10/2020-23:23:21
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Ethyl Ester Synthesis Using Modified Pork Bone Waste as a Catalyst
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Abstract

This work has concerned the development of inexpensive catalyst, derived from pork bone
waste, for the synthesis of ethyl ester from used palm oil. The experiment was commenced by calcination of
pork bone at 1000 C, followed by wet impregnation with 30 wt% of K,CO,. The synthesis of ethyl ester
via transesterification was then carried out under various conditions, at 75  C for 2-4 h, with the use of 6-10 wt%
of the catalyst and 6:1 to 15:1 molar ratios of ethanol to palm oil. The results from XRD technique
confirmed the formation of hydroxyapatite. The base strength determined by using Hammett indicator
was in the range of 9.3 < H < 15. It was also found that activity of the catalyst was effected by
impregnation with K,COs. In overall, from this study, the optimum conditions was found at the molar ratio of
9:1, 3 h reaction time, and 8 wt% loading of the prepared catalyst. The above conditions yield the
maximum percentage yield of ethyl ester of 90.3 wt%. This approach was considere Keywords: Ethyl ester;

Biodiesel; Heterogeneous catalyst; Pork bone waste
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Abstract

Data Classification has been developed to improve the accuracy value because it is used as a
measurement of classification performance. Selected classifier from users might be not suitable for the
dataset. In this work, we proposed the program that makes the selected classifier for the dataset task is
easier than usual by converting the manual process to an automatically selected classifier. The proposed
program creates several models from Neural network, Decision Tree, Naive Bayes, Support Vector Machine,
and K-Nearest Neighbor prior selected the best one based on accuracy value. Finally, the test results are
represented that matching of suitable classifier and dataset are selected by the proposed program.
Therefore, this program can be used by users easily without concerning about the suitable classifier and
dataset.

Keywords: data classification, ensemble, machine learning.
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