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MSNF $oway 9.25 wawtaiafenar1ss SeinistuyliiAudosay 30 laglaifinsld
emulsifiersikay stabilizer
2.2.2.2 Ice milk %38 Milk ice
Jundasaainiearoiuloandy LARERIIN LT AT Tl
Sovaz 4-6 Feo1a3unindulerrdulusiusa (Low-fat ice cream) Taed MSNF LLazﬁfﬂmaqq
nilemruuardiinnisiuy dursosas 25 Tuly
2.2.2.3 Water ice %39 Ice
Hundnstasinldfidunanvesuyonaiinmsniunioldnivluvasuruds
waziiandn fruit water ice way Nonfruit water ice @2y “Granite” #® water ice #1513
MU (agitation) Tuvazududedfidnvasdundmiudowelnguay  “Frappe” e
Water ice imsniulurazutudiwilrtdnvandundaiudwuindnudnduesed
SnwazBureanartulddmsuiuniosu
2.2.2.4 Sherbet
Dunanfaeifidnsedn fruit sherbet waznonfruit sherbet laed

wnnaganileaniuuszuna 2 wihlivsunaluduievas 1-2 veaudaunvianun (total milk



solid) 5away 2-5 way stabilizer Soway 0.2-0.5 TRENARNUNTLAT overrun S¥MINY
$p8ay 20-35

2.2.2.5 Mousse ice cream
Lﬂumﬁmﬁmsm“l,aﬂﬂ%’mﬁﬁwmﬂﬂ%'uﬁmﬁ%wu\lué’u (whipped cream)
thinUgausssanfudiududslngliriumstuleaniudaiminleaniudidemandiunay
wavUsausssanineunistuleraiunagmainliudsfnuandu
2.2.2.6 Frozen yogurt
Lﬂuwamﬁmsﬁ‘ﬁ'ﬁﬁﬁuw%é Lactobacillus bulgaricau way
Streptococcus thermophiles agjﬁwimlaﬂﬂ%ﬂaLﬁmgﬂﬁwamﬁmsﬁﬁL@u low-fat frozen
yogurt Wag nonfat frozen yogurt 8ngg
2.2.2.7 Imitation ice cream
Juleansufifinisldluiufianaunulotuunluloaadulnglasiudion
feulguluiungndn (hydrogenated coconut oil) uifianusaldlusiufivefinduqléae
Tnedafldmnanduguieiiulenasy
2.2.3 dqunauvadladasa
dounanvedlesnsuauisauudlinduy 2 nquAenquudnsdagiun  (dairy
products) LLazﬂﬁjuﬁiﬂﬂiwﬁmﬁmsﬁuu (non-dairy products) fail
2.2.3.1 NAuKAR UL
2.2.3.1.1 Tusfuus (Milk fat) Tundafasilomaialdunanaduiilugy
yosnIuan (fresh cream) ASuududauamanituusuazadudumnududu
2.2.3.1.2 vosudsunlismiuiue (Milk solids non-fat) Tundndie
TemrSuldunanitunuaiuis e a B LEAIHLIgHe Yonniideaunsald
ukLAzHARSngNTUsALLNBWY wu sfeuediun (sodium caseinate) sy
2.2.3.2 nauitlallardnsd i
22321 ilorduihinegludrunansosay 60-70 Tasthwiingslédun
mnunlindounaznalsl Wusu
22322 lafuduqfidenld de luduiivdaldaniiufivfii
nssuAsmafnlelasauusdiuauiigavasiaiszing 30-35 ssrwaldoa slndiAns
fulatuny Tesuiiefitenldnanmitumendnidudy wasituadady Hud
22323 tmandeuldluledndy fio tnansedszneudae
ihmaglesadudulng uenantanusaldihnasiindusiude wu resulssuiindlnsa
waziie Judy
2.2.3.2.4 Stabilizer vioanslinnuasififesldlundnsuilenadu
laun Agar, Sodium Alginate, Propylene Glycol Alginate, Gelatin, Gum Acacia, Guar



Gum, Gum Karaya, Locust Bean Gum, Gum Tragacanth, Carrageenan, Pectin Wag
CMC(carboxymethyl cellulose) tHusu

2.2.32.5 Emulsifiers Awald  clycerol esters of fattyacid
fegaumonodiglycerides

2.2.3.2.6 asUsaussAuaznausa Tumsusausissanivesleandulsdl
sagfnnge aunsavildlaensiudrunandilindusa laud miaarfenlnuanuielnld
waldisnes Wy naldfan nalfidon nalfuds uasiideunalsl wazdase imﬁ’quwmwiq
fhvansUgause ndusa uavanae s

2.2.3.2.7 luns Tunsdiifinsdulduasdundesosilenasuaunsald
Tuguvedlvan liunsududs wagliunang

2.2.4 nszUUNITHARlaAATY
2.2.8.1 nstudiunan (Mixing)

dumanadunauiiduvena Wun dhunaiy uazt Wudu aduds
nanrou Tnedndnisldiueiman vatuiue wiolasiufis saudeauisonauld Taonis
vasuwalney vieealitnausou fo matiugamaivesdrunaniiiuveunainouud
Safniemen wiethifue wisluiuity seanduisdesifiumanaiunauuie THun uuns
¥hmna stabilizer waz emulsifier Wy Felunsifindrunauusiad snavldinnssush
Hudeuld Feanunsadesiuldlaenisnavdunauuieiuiimanou wislnonsivaslud
aztlosuazdng unsl¥asmsseunioiiluvnsifigumgifivnzalunisazaisves
dunaNLTITY

2.2.4.2 Msmaaelsidi (Pasteurisation)

nswaelsedudiunanlenniy fgauszasdiiioatgqduni
rolfAnlsn (2531, 2531) Mawaeelagduinzaiiuaslimiuieutagumy
AMNUABENITINGT wazAITl o qmwgﬁﬁ?ummamﬁﬁmu@ wa Wi liduasegresiniin
gaungfishndn 5 ssewaldea menaaelsietudiunauanusnild 3 38 il

M99 2.1 AnuduiusseninteamgiivaziianvesisnismanslsiwduleanIuinduuy

FI99)
B3 e gaumnii(°C / °F)
Batch 30 W 69/155
HTSH 25 U7 80/175
HHST 1-3 U 90/194
UHT 2-4 Ju 138/280

NUYWNR : HTST A9 High-Temperature Short-Time, HHST 9 Higher-Heat Shorter-
Time, UHTA® Ultra High Temperature (1, 2541)



2.2.4.3 nslaludlug (Homogenisation)
msleludludiduriunsivhlidelutuunnsudusinvunndnas Tne
dialvufiowaUszanne 1-2 luaseu Fuztestumsusnduvesedu dreliloraiudidoys
wazyildmstudrunandululglaedie 510157 Madudrunalaiuiutin uenainiss
anunsaanUSunaaslinuasfilddosas (33san, 2531) nsifiuySunalasufinayinli
Uszavznmnisleludludanas wazvhldinluduivualngiu Tnevlunslaludlududs
sanifu 2 ad FuilderAevaslilutunszanedlén msiemsimesavedlusuiinavinly
mmuﬁmaaﬁaumauqqsﬁu Faoratinavhlidunanfudnas wasvhldnstuvosniadalyd
Tudifululdeonn (Fns1, 2540 iWesannloansufindfiiusunalesuiduesdusznevey
N3 Seraz 6-10 visellusAuduesdusenavegas anusauainnisnianslsdasyinli
Tvsiunaglusiunnnissindnuisredaludluwtunasainismniaaslss
2.2.4.4 N5V (Ageing)
naaannsaeestsduazlaludlududFain b uriuilaelduny
wandsuanufousuiignmgli 0-5 esAwaidua udrdwudefiguunddifuna 24
Fala
2.2.4.5 mydulern3u (Freezing)
Sunoui] fetndutuneuiididyddunssuiunndnlonnsy wmsedl
NaseRuA T wazUSunamdndueiild Tussnitamstuleraduaziinnisiudsuudadly
drunaudsl ez luludunanunzdulenady annaazdnlUludunanidneay
Hunesenieane %wumLé’ur;huvj]uéﬂaNhf[mLmmmzmséfwmmmﬁ%ﬁmaﬁia

(%
=1

A Ay v ' a o Aa o A Ao Y
Aunmvaslerrsuiild nd1fe n1snIERefInRveteInIAYin e lemaIuNTledura

1Y

Wewssulanuidniuaaigasuiiosuuseniy Tunaudl fodnduduneunidrAydalu
NTEUIUNITNAALEAASY INTIZEINATIAMAIN wavALDTosvaNan sl n15lu
lomAsudazuusoanidy 2 @ fAe

2.2.4.5.1. NMSHUALaZNAUNNUADINTG NauastulaAAsSuingNNIUNS
| 9 ' ' < A o A AN~ o < ~ o & Ao I3
Uuudiangaumngiatedesinsy wevilviiluleseriulindnaneduninuiudeiivunaién

° | Y P T e, ~ v P = YR

wazaianedwalorrsuiileduiasoudouaiunsoguoinielan  vauehgiuniinis
mulaarsuTindnasanatageTIndudunalirnuninanas

2.2.45.2. Jsleansuindgnyilviudads dusuainuedyiniug
I e o A a P a a X A A a v A P
Wuwan wlsleAasuiianudunidaiudunsetusuiue n1anu@aednis wauSuIapan
iudedeluiisanaierasir llwdwd v liinnauaudsiilagluddaaiinnsniu - (wsudn,
2550)

2.2.6.6 M3YLTei7 (Hardening)

Tunsalilyly soft serve ice cream azvlaAASUALADDNLIANNLATDY
Tulerrsuudivssglunivusussdumeleansuniadilonasumnudaenisudideinudily
Tusewiliudeduuuglusdngumgli -35 esmwadua lnanisvinliudeiildewilila



(%
= =

gaumgiiununanasHansduailiagndt -15 ssraiBed Jeigadaziiuilszuuiosay 82

K%
o

vosmianuatuleansuasuldidundniuds egdlsinugemiluleaniuasiuasuduy
= H < ~ =% & = i3 - a P a
HENUILTWINTIER TedieeTesar 90 vesnvianualuledaIuazeganmgiiuseuin
~30 p3rALsaLTYE
2.2.5 MU (Storage)
wiingaungiiniseanisludunsunisyiliudesiazegfiiies -15 ssrwaded
1o [y a [ = @ vl a o 1 A =3 PN a =
widmsundndoeilorasy asiiulineumgiinindy Ae asiiugamgll 25 §s-30
= = & aa o a N I3 =~ o & d' 2 Y
ssmgaea Julugumgimirlulesasuaziudsulundniundanniian fe 90 Seuas
YesmianualuloaaTy
2.2.6 auautRvaslaansy Auautiddgyvadlonasy lawn ANuEiesAUnLILILY
anuunsnussfisinnsnedugaBenuda uardnsinishauy

2.2.6.1 anuangsvedleansy anenlusivuudiegluaninvesnoansyd
wazlvdfuwuegluaninvesddatu anudunsavesdiunauiniednsndiuvedladuiu
MSNF (milk solid non fat) n1stluaaivesnisuunasnauliuiaees Bound Water &
AT AUAIER e SYedIUNALYRlaARsNLN (W1, 2545)

2262  AMUAUILULYDILOAATY AINEITIUNIENIDANURUILUUVD
drunanveslornsuivasuuUatlunuesfusznounNa NI UNIzTRIEUNENTDlDAATH
9E5¥1I19 1.0544 — 1.1232

2.2.6.3 anudunsavesledaniuy drunanvedlornsuuusiulumulunu
MSNF &eanansadiadlaainnisauiosazyas MSNF mgunames 0.018 W diunauves
loansuusznaulume MSNF Sewaz 11 lmevaluaziipnudunsaiesas 0.198 e
pH Uszunad 6.3 anuduiusues MSNF - Aumanandunsevesdiunauaeslonnsy

2.2.6.4 WIAIRT USIWLARINLIIANRATENITlaANaveIvaLrad YIlin

I ale a = a a | & ¢ A A ada v & = a
WHUTALUURIT0ITDUMAT WIIRsHIIneTu aned insosdlontenldinduussfsmaves
drunanvesleansy AT071 DuNouy wsiRsRIesauNaLloANINAA1TERING 48-53 Aol
= I a dy (Y s 1 a 9:: 1

2.2.6.5 ndonulsvadlonniy Juagivesdusznaudiuiazanel diunay
veilaaniulaoady uarlsznoumelutiudesas 12 MSNF Sewazll dimiadovazls
Stabilizer $oay 0.3 uaviriosay 6.17 UuilgaBonudslszuna - 25 esmwaldea 6ndl
Una way MSNF u1nTuivzanyaionudianaddy -3 esrwadua dranusunalasiv
MSNF wagianaagyinliadenudeaudy -14 samades

2.2.6.6 gnsmsAvuyvestlerniy loRuuagiunyisUSuuTnnnInnTRTY
Wwardnasen1snsyaewadonIAnaenullwlslundndue gnsnisAvunluegiuas
soluiinalnnisituy aruviinvesdiunaufigniiidudnduunsdinssaeiniadnluly
drunaulornsu(guyn, 2545)
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2.2.7 YaUNNIBINIINI8AINYa9larAATY
2.2.7.1 Low overrun
= a A a Y oA X a o Ay a
nsilerrsunaale TAnstuvedlernIudinifden1seaiin
IMNAWEANNR LU TeRIURaUnivsedunadlernsulignaasolilinunim
2.2.7.2 Sandy
Tutlevedlorasy Tanvauzadensne Jseynaudiiadiensied fe
=3 - < = & < L a X v A o~ A a
HAnvasdmakanina nanumakantvall ieduldiliednisiudsusuasvesgamgily
JEPINITVUAS FNAANITNaDNAYAE hazN1SLTIFanase TnifalulempSuAiUSuw
1 1% = go’ < c§J [l =3 v 1 Y] 1 Ve v A
MSNF gandn Segay 11 wdnuimauwdninailliansavesiulaegrsdaauudazidnloiile
SuUsEu
2.2.7.3 Shrinkage %30 Shrunken
laApSugud danvaee leansuvadilidudadiunianiudieves
Ussfaeilagseu nnanlassasswesleansuiinisiniiuresonialinigluinnisuan
gon uazgaiderleseinialyvilvleansuiinnisauds anveiisananludunsunisiy
leArsudinsianemaniiuludsdidnstuyisudugaiuly (high overrun) aulassada
laarsulianunsasuleunselamasuiiusuinuaadanin (low solids) wSatAnn1sUasulLUas
YOIAMUFUUTTENNALUTENINNITVUAS Wudu uonanddienainannisenloaasulyl
gnsias Ao nslindinlerrsunauuloanIulaeuss

2.3 wey (jam)

UsenAnsenTeansnangy (au213) 16,2503 Tues viee walidutu denaldl
Junautuinng viovsnauralfidutusedly e liianudumiofivemne

woanfundndasiivhannismunalifuing uaeddnuasfuaaaansofuin
T asdmsonmsuasvesansgeuisntldlifsidnauvesueunaldl dus A 1930
“Wiasn (preserve) wa fieo wanSaTTiwsenldnnalian naliudidu nalinszlamie
nalinauiiaouuuvdenalsinanynuuy sauduiimavieveswaussnitainaduding
o awduvidoliduhdlindminliaufeunds wdedaeiidnalimaniodutunalid
outhslngazidonin wiwedinnnduey” Snvarddyveesunaldliun Snvasiie
Suffanosndnsumifildneuaunavesima:nsaineiu fivsnga uaﬂmﬂﬁ?ué’ﬁuasui
fussdUszneularlasiasesalitlf uingivlumssdnusnivhansaldfuuuanvie
\Fouan(Slightyunderripe) azlidnwaigAninmsgmniainwalsdgninaduegluaninilsl
aunsoliaaldfn Kromminaldfifvegoradomautunalifvoundavieldnaliinay
vangwila uazmarunwalivdaniaSousuviianualiviafofuudiAunsauagmaiu
asly ileliAndnvazidunandmnifeinaliilafiudn

Tugsmsdiunaliifuiina asfnusngnisaifiGendt inverion Sudaldainnisd
thanaglesa (Sucrose) grilelasladeensaanaaldl (sdsnsafidivadly) iAadudiana
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Buniesa (nvert Sugar) Fsausafunisanadnvesglasaluses lnsanglugavesnisiu
Sner Bnvsanunsadesdunisiatyreudin s widuimaduesadiinniuliazanainy
wIasauauaale (Buns, 2539)
2.3.1 drulsznauiidrAgylunisvinnes
2311  waliwezdnuissdefawsaihuiusuiasieadls uidesdongli
winnzaulunisfazlduvinney adsidaninualidunisazan ldidndsldidulsansedisn
| a ° ° I & v H v . I v - val
wzaunazidanyaziluninidenaldl (Pulp) Winaldl Uuice) oralunaliiannionalii
wiuds wiidumaonauillonussynszdesile milfusgiuninufeInisiazAuminay
& v o v ] % A a = 1Y | v a ey v
wonaniualdanildoradunaldanniefunsonauiusenitsaniuduila ivelvle
NAASUNNINAY Jd MUADINT o LTUNalTanAI5A19AITANT B2 ILNAIRNANLALEIDUN
AnUuunlnualunaunaziiuyinadndue WneUunfweudsenaunie diuvesnaly 45 du
ARUAa 55 d1u AunselAvlUiTesqaullnuNTuUTEINA 68.5-70 ©3AIUTNG Le
21vNNa kv aLReS oAt RANALAUA LS
’oj < LY} % 4’4’ I a [ I3 1 v a
2312 U1e1a sJudalimnurnuaziannandue wazdiglimefiu
] a H o vX Y a a ] ' & =
ANAENBULUULIA Uimmmmam%ﬁuuaqﬂwimmwmu Lag AMULUUNTANNNUDILUBNTD
dnaldviiatdus Srusunaunafuunusunamanldreiiminualifuinaie walunig
Y% ¥ Yy I3 Q,‘, a g RNV ’5 Y} Y A f{ v o
asafiutunraliinnudunsngs (U3er) Ysinamailddedmdnualivioumaliden
aEJNvlﬁﬁmuﬂ%mmﬁ’lmaiuLLamﬁmeﬂ’;sqaﬂdﬂ 70 29FNUSNG
23.1.3  n3n wenaIndaudAysesavIAvewmaniueiudy Suiglilanagia
‘:’{ 1Y A a < o (Y} a < 1
Ny wigdnsauniiuluiagiateaiegiivesialalagund aruduninsig (pH)
YBIUYUBETEWING pH 2.8-3.5
2.3.2 NSTUAUNISVLEY
lunsguaun ey N1sAndeningau N3suIsikenanNalian Asiinis
Andenualingnued uavsdetlifisesiaizvesuamsonindy waldzgnasauazen i
walifvualngfesitnisuenilden wnzenudaiaisoduiduiiug
P ] YAy 1 oA v a v P Aa &
f1anutdunsavesnalidluieane azdaaiunsanaliasliae nsadeune
a a d‘ a % [ 1 a [ ¢ I 1
nsngesn Walinasluudran nanuunsanisvenandug Arsegluyisseunn 2.8-3.5
fanudunsaasdiesanUsuaiinaas winalanudunsadeshigunnauiuluawili
waRugngeaaalulianaidngauliannsaduiudusisunindasle
Usunaildvuegiunatedade wu mnulunsavemaldl Ysunananiied
ANaNYadNald nMsiudInanseilugiliausounnnaliign (fasmen) lngly
nsaunaliisinyinlunigugiuu Open pan nasanndinaasliilaimsiiunusoustig
3I0L529ufegAReINsTEsanTIvanvazueulaannsldusuasunsnlnlines(Hand
Refractometer) Javn3asazvataisiazaelainnauszai 68.5-70 99AUSND
TUN1TUTILNAINITULAITYINUUL QUL UTEIU 90 DIANIATEE UaITU
U553l 010 lAeN 1B UENTAITHIUNTABAIEANTOU LU NITAINYIN LeT]
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funBAe uazasueiiunisade reonuiarnduturesiniag asanunsnduds
nsaigiulnvesaunidldsedunds sntudon demasnivusudmdndsnisudy
wieuresnvuy eliAnTsumvesnefufiia sy lfaafifanuudouss luns
Auwdnfasimaivlufifissuiseniedin diiosnisinesfiogfiiovtuendis maednd
Wosagyihlindndnagualiuniudsemu (s wazmoe, 2543)
2.3.3 Yadviliinadannuudusvaiaa
Tunssudsnisvinuey anmanudunsanidinanadnsinisiuiaiuvesaa
Armudaussasifinduidoanmanudunsadsanas uidranwarandunsadisgaaas
gouasseliifaay agalsinuanudunsasisinadenisiinlsingnisaluendives
YDUNAI08NINLIA (Syneresis) WUNITUENAIVIVOUNAITATZEDNINNIALUTEWINNS
ushwuseseninensid
dnwazeaaaiidesnisianuuiusmediazasguls wazsouunefiazusivy
yunilillnglisuiudufon fusinamnafuluudennalduiniagsilfiand wdauseiu
weRudeInseeiieglusUneaasennoudazinmald sgalsiaudluanavesnaiiu
Bnsaunfiintuagliduiiuegesaiiies watiléazdou
dwiuusinuvondsiiaraneldifoutamuelduantniaiifiuasly Tne
hmailldmaduinmediaunmgeszriamady wagnmahlibuasinmslelasladuos
thmalfinnaduneda nui gamgll wazna Tufnnudunsadeesasazats du
uilinasiomalAsuuaswasiema (Inlsaduasane, 2503)
2.3.4 dnvasiinvauey
wendidesdnuaziumismienudanan wermnzdmiuldnuuyunds 1
& ndu sa ausaliildvi saseniansynsasnsay atiufl 213 weadlunivugussed
Unailn fi'fmlﬂua1'1/1131‘7if‘h‘wum@mmwvﬁammigﬁu%aﬁmﬁﬁmmmmLL%qﬁazmsJﬁﬂé‘lgjﬁﬁ
nifesay 65 uarliszdumnuidiunsndie 2835 usnanideslifiedunidivihliaalen
liflansanqduvidduieamaiufivdululiinuiionsssdudussedeguamiuuafievia
Tndnlosu Youndt 3 Taladdendndmsiindy  farsvudeunsiiliiu 1.0 Tadniuste
Hansdoe 1 Alansu washynlaiiAy 250 Tadnsusiendndue 1 Alandu (wndnwel, 2543)
2.3.5 MsidgvasLey
2.3.5.1 sansasiliudusadueatawmgnan Uinunsaviemeduaiiuly
Buthmamniull Werdelideunarldinanuiniiuly Weegluanmiunsayinls
Tuanavesmaduinnsaaieds lioreduiudulassairsaumiiuusadsn
2352 sy fasEnsusieiienududuresimageisdesay 65
13 uenIINdfnAnfusiAnnswonivesenaIanaa axbeinliyadeldieiy
aunsaLiusnynanSnusilufigamgiinn
2.3.5.3 wansasildidnvausguilavnunanldnanfeiuuiilings fusil
dnwazvdamiouaziiesonaunsndiegunn WemasnwuzazsitliiAaes vaeely
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a [ ¢ < a

wanAusiduiuluieufiazussgmnansarivinsanaruziduluriliennaunsndegly
fafumslsigaiu 1 T mnneue Mkaldfurieandu Sedutivogunmiiuly
wlalazans Fuindnuaeu

2354 MILUNFITBIVBANAIIINAA d@nNInTUTIansauniuluin
mevhanelasiaiisvesan uiltlaeiBnafiutine uasmefuvdomanautiadiiiede
219030 fusinamendefiazangldfmuadenduluvlinumveunaiuduveanailill
yus (lnlsatnazaue, 2543)

(Y (3

RERRY

2.4 \wad
wad neds wansusieiniualidldannisdunieataainaalianvieth
waldl  Arunssuisvievilidudureutudsnaniuansiliniumn unagsinliiinny
wilsmemnzidnvazfualusuas @nnunasgiugaamngsy, 2521) 1waaia
dosidnvazlanazsouyuuslimilonaunin uarlivan dosudsefiazasguidanilonade
fafdumdsunusesiin feauveus waliflnedndusauazdseganunsovindueadld
W dUlyn NSLIBUU UYUN AUlaralzaing (NDINYFANITTINN, 2531)
2.4.1 Usslnnvaalead
WAnSuTiaddsaguiisiunhelufiesmannausondsldiiu 2 suuuy fed
(@335, 2543)
2.4.1.1 wadnisuuszmuduemsing (dessert jelly)
dnlngldnsFuuwilianea Snisduiema nsadesn asusdd
uaranTUILINALSA KANANTIF R dvsavuuarsase freghsvesnanfuridinyly
vianana leun lwadns U BuiliSea waziaud
2.4.1.2 wadisulszyuduauamn (confectionery jelly)
wadvdabisamnuiissegaiion 1eaniu (gelatin) Wuansvinle
\AnLaa LLaﬁﬁjmiLamﬁ’]L‘%aMﬂQMﬁ (slucose syrup) adhldae feogrmmenandaeivinuly
yianan liun Ladnsnaeaduus wazleld viendndusinnanainezns (agar) wulugy
vosfudadurunlnonuuseg wu Juld Jungi Hudu
dulszneviidduvensaanalsl Usznoudeiima dinald was
ansiildiAnee Adusaddndundnsusifitauemidasunmsludundanududy
Tnglagludiuiifuusemuld 100 ndu Wansemsudnde wdwu 273 Alausaes §
Usunanndausuazinmdudnios  widnluiu  onafigueiusnsnsiulumudnwazves
drunay 1y Junsfi Seuddulutuiuty viefufwen Sauddnlusfufndy (ns
INTNEAST, 2543)
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2.4.2 d7uUsznauvediead

2421 arsiiliiAaea  msndnwadduiasululagraivnssudl
drulszneviiddie fu (Gums) FeimihiduansivihlfiAnes yilavoetudildiu
PgauNIvIane tawa A13ITUUL LARY BENT LasineRy (ASaITTNLAZANE, 2531)

2422 dhana Juasilianumnlurdadasiead Seansiramumd
ounwlildluend onu wen. 2362521 fwanewde lHud dnaglesa (sucrose)
Brmaduise (nvert sugar) Buiisaley (invert syrup) wnelasa (dextrose) Wynlaalesy
(fructose syrup) nalAalesy (glucose syrup) wazns1englaalesu (dried glucose syrup)

2.4.2.3 ansiwnnudunsanazmuauaudunsaing (acdifying uay pH
resulating agents) Tunsusupnundunsa-maveseadnnu wen. 263-2521 lgtvunansi
THiuuazmuauaandunsa-ane ldua n3ad@n3n (citric acid) nsaunadn (malic acid) n3n
waniin (lactic acid) n3ayfanin (fumalic acid) wastndeleiios Tdalouunazunaidon ves
nsmwand Teieuuasiusadenlundueiun

2424 3 nAusa videuwald asthousuUgsaAnSusTlEiEnue i
Suuszmuiinty dwa il udunanlueaadeaduinaliud wieiiiataldainnals
firiunisnses wielila Usrndurseirvvemwals wazoravinlndulnensszmetinesn
wazUSinanalivdoihfiatmanualiiilddesitoonindosas 20 vewinin (§rinau
UINTIFILQAAMNTTY, 2521)
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JURBULUNSHNANNAN AN TULALLYAABAAIIUATNA 1

wissndUNaN A sy iiAeLaa
Iaranevunegeauugal

R GV G RIIVRIE R

AUAULADANS DIULANULIUTUAUABDINT

[

WuEURENAY (& NAY waznsa)

|
faLAeulsUSINuediazaein
aunnuus (rewdslitseninsesay 75)

yilindu

)
>

Aulamniu
n519a0UAUSIN YR diavansle

la81n1F00n ToUNDILaERINTNARIAIA

A

JuzU
|
ra '3 (3 ] v 2 ¢ 4

NYDAAILULLURUN WAL WL lHanangnes
- gL
- yifenna Fiandudu
- e danau

(DUWI)

ANLA

!

NANAUNNY LA Y30 NERad

AN 2.2 NSEUIUNTHANNY LadkasNIERas

i : gassan (2543)
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2.5 191U

asFuuy Julndueanlsddamn (polysaccharidesulfate) wianilsitadinléan
awmsneduns amsduuundsesnidu 3 vllnluagjq loua walur-ms13uun (K ; kappa),
Telom-A913nuu (1; iota), waguaum-Asnauwuu (A; lambda)  luamsrediulugfiag
sRkuuegstos 2-3 slanauiuaguatin waglolomasuuuhiuiifinaaudhiAaies
Imsleiuunadouloosu d@u waumasuuuineallls (Thomas, 1997)

2.5.1 TA598519U99A15131ULY

mduuuisamedn  fesdusznaudutimaniuanlnafignioameslnlsdie
nsndanFefidumiazszdudine fu a2 uavims vy galactose-d-
sulfate fisiofudiesiusy 1-3 uagsau 3,6-anhydro-D-galactose Fesiusy 1-4 Tuluana
Y93 3,6-anhydro-D-galactose miususiuvsil 2 azgnioaimesluidsenydaia
syl $eway 20-30 warulddlIuvesnuse 1-4 o1y galactose-6-sulfate unu 3,6-
anhydro-D-galactose

walUImsIuuuiinulseluunado LAZEILNTOANALNDULINEDNNIAIN
msduuuriadulilasliluupadounaolsd  lassafrclianaves  uauAAITIINUY
Usznause galactose-2- sulfate fafumenusy 1-3 uazseny galactose-2,6-disulfate
Feusy 1-6 vendifinusz13 erasefunuanlnadle wauaAsnuululise
Wuaadey lelemarsduuuduedaifenuldennadon  afaldain  Eucheuma
spinosum Tulaanausenausie galactose-d-sulfate safusieiusy 1-3 uazdl 3,6-
anhydro-D-galactose-2- sulfate ssowusy 1-0 wazuisadeiivusy 1-4 o1afiugdainneg
fiansuausumiadl 5 Alg

l, HO . 5 (B)

Amd 2.3 Tassasmaaiivesrsduuuedingie uadll (A) uaua (B) uazlelem (C)
31 : Clegg (1995)
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2.5.2 AENUAT2IANTIAULY
wa al 42” [ 1o a [ < o w o
auURAreenTuuLILTueg fuUsERauremydaia eyl ulaanailudAy wazd
wansinanuluusazytinvesarsduuuiie  bndandfeulunisiieuiserdulysiusas
aunsathlldusglevinuemsidinuadudiunadls (GFen, 2545)
2.5.3 mMsazany
a a H = A & d‘
A Anuunyinausaazatelatudl lelemn wavhavUimsAwuundunie
loeuanunsoavangludndy  vuziindesiaduliauisavildmiianisazanslasgns
auysal winswesiivesnsIuuuduegivladedy 1wy vllawasseduvesloauuiniiyl
9t WAAUNUILUUVDIDUNIATBIAITITUUY (TREN, 2545)
wattwazlelommsiuuuanunsoazaeldngamgigendy 70 °C waum1A1s
a ¥ ] 1 = (B3 a a 1
Fuuuannsaaraelantudndunditlidlossuvinediniu lelemaisduuuiianulise
wraeslensy anunsansyaneivuziu i lildnwausiduilensefia (thixotropic) fatiu
Jevhwmiiluansuvivasels waanllusa@eolossunavadieqiuinldanuiduduinn
wo  (Uhen, 2545)
a v a o a I ' ] v &
AsAkuuararelnfuaziiauasiiianulunsn-aegndt 7 senudunse-
AN 7 Anuesiiavanadlasanzilogangiiau daulunneiivimadudugelu
agluansazangimy  Mawalll  uazuauanAsdnuuardiasavanglafiiielasuainuseu
] 1 a =) L Y v I a aa
Wiawe we leloniAsndiunazagaiesensyateilatosnitdessdausn (@hgn, 2545)
2.5.4 AUNUA

a A

a o Y Q L4 ¥ =) ! U 4 ¥ =) 1
Fﬂi'ﬁ]LL‘L!‘L!QﬂuqlﬂisﬁL‘Uuﬁﬂﬂﬂﬂ’l’m“UUﬂUWi'}Nﬂ‘Uﬁ’]isL‘Viﬁ’J’]iJGU‘LlVIUGWGULIWEJ‘LJ‘] L Lt

=3

(starch) waziil LﬁamiﬁLLuuQﬂﬁﬂﬁLﬁummuﬁmzLﬁu%uwﬂizﬂ"amqmwg“ﬁﬁmLf\]a
idlefinnsanautisunisivavesmssuuudaduds i lulunisyanuuanenesyning
anugansaratsiuaniugiaa  mawdsuaniugainarsaranglufuaaiuegiusiinuas
anududuveslessuuin mstadinminazdosinfiaamaiigafiose wWu 7 75 °C e
wandeansiinea pnudiduvetnssuuulneUnaildretesas 1.5 Inevavin lunsdli
ﬂ?iﬁ%LLuuﬁgﬂﬁﬁmﬂﬁﬂﬁﬁﬂmﬁaLLaSbLiJ'ﬁ’liﬂiﬂLﬁ@LQ@@W‘\]QﬂﬁW@J’]LU%HULﬁﬁUﬁUﬁﬁlﬁIﬂi
AeARBYRYTinduY miﬁLLuuﬁmmmazmalmuﬁwLﬁuﬁﬂgﬂﬁﬁmmLﬂé’fuﬁu Sovaz 1 Tu
51%&41/1@3’?%@& uazmsinraaminazyiiigamgil 25 °C (@fen, 2545)

2.5.5 auUAlunisiialaa

AL ULLAasTladauURlunSIAnRaLANANY wana1A1s13wuLlianuisaLin
wals dwmsunavvnazlalonia1snIuuuagiineawuuriundulameniiuiou (thermo-
reversibie gel ) nalnnsiAnduiuy double-helix carrageenan polymers Fan il 2.4
aduuuiieglusuansaransluihandudnuasvedndmesidlnanaduas  (random
coil) dovhlibuasziindulasessandii Gunction zone) usazansvedlndwesazin
sy evdeslmifusnas junction zone azansiufuunT Wi lFARNsuTdves
198
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{
;::\-r
?"'\.

Salutian Dietitiln Hally Gal

d' a a
AN 2.4 NalnluN1SAALIATDIANSIFUY
9141 : Sharma (1981)

nswiulavelossuadluiaalsinadenisiiogg Wy LIaraAUUIANTTRUULLR
Fuluusadeuleosuaziinaniileudwiliingunsslaieg Gwmsadwdu lelenans
Juuudlsfuueaiduilosaulzinaaniaugangy AuautaNg1AYYIAITITRUUNIEY
yia war Auaudives wavUwazlelomasduunlunsiiniaauwansfemised 2.2 uay
23

U sl Y = | a 1% =~ < a & |

nstdladadiunauiu urUUIA1 5 IuuLeYIeEsu el LIUwS ALY 299
USudgailowaiisizuasunniglmndumaiinudavguity  waziinnislvadusenun
vosvannaIiiudiuUsznourenaa 3unin Juuewsda (syneresis) anas 8n31awTN

a ! v fal o A o Y a a <

winganves wallimsikuusielaranduiy e 2 : 1 wvhliisaaniianuudusas
g0 wazfensd 1 : 4 asvilmiin syneresis Wouiign Tunsinluldiunandugiomis
sgdawilvaIkuuivladadduivasarelvivanidenounasiioneg  deuldiundndue
DIMNT LU fish gels waz dessert gels (Christensen and Trudsoe, 1980)
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] = = wa = ] a
A998 2.2 ﬂ']iLUiEJ‘ULVIEJUQQJ?'@JUG]GU@Qﬂ']ﬁ’]GULLUULLmaZSUuW

AUUR

wadun

LANAT Tolomn

Usunudane

% 3,6-anhydro-D-
galactose
Navedlaaauuln
YUAVD U

v
mMsazangluidu

nsavanely
ansavaretinng
msazanglutiug
o Na,P,0;

25 1asidun
28 1Wasidud

Viaariu K
lWszazLig
Syneresis Aunduls
e

ANUSOU

NIRILAA

avangluansazane?

Sou
Talazany

AUAUANLTY 9150

2713LNALIA

32 Woesidus
30 Woasidus

35 [Uasidua
0 Wosidus

I a a [y} +2
laiiioLaa lNALanu Ca
Lyiifinaa gaveunagliifin

Syneresis Aunaulaeme
ANUSU
azaula Thixotropic dispersions
[y} +2
AU Ca
avaneluansazane  evaelaenn
750U
LAALYA laiavane

Lﬁmﬂ’nuﬁﬁ@ hay ANMURLANNTUY 30

ALaanay 913LNALAD

flun : Graham (1978)

Mawsuea walu1ms1AwuulasldlUinadaunaslsa 0.2 wWosidus wuln 1aan

Igazfianuudasiinnudavguanntudeiivanududuresiinaglasa

&
LEAEbNA®

TUwpaded uananddanuitaaseianuasinanudunsa-a1avifu 9 (Thomas, 1997)

M19199 2.3 MaUSeuiisunaantivesaliikazlolonnnnduuuly celling systems

wAUUIAISINUY

TolamiAns1uuy

avangloniutinsau
WoLaald
Walaausy

[ a
WIIAZUFUNTS

Laiasssanisuiwds-azanetnia

LA syneresis 11N

fosnsiudadeulunisiieLaa

nduAulameAINSaU

dAewdunangnmgiivies

RO RHENEBE
yihufAzeniulushiu

avanglaflutindeu

owala

dloradangu

2oul
Asshransuruds-avaneiuds
l3itAn syneresis
foansumalBeulunisiiniag
navAulAnIeAILSoU
\Radulaatigamgiivios
danuasim
iufazenfulushiu

i : Glicksman (1982)
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2.5.6 Ujjisensialusiu

nslmsuuunasasiuewmsfifllusiu - vydamaluluanavosmsduuuagii
UFATenfungfifszgluluanavestdsiiuld  Madunishansduuululdsslovdf
WAt 1wy Fuasduuuadudienauadloaniuduioeatuliie uarlifdnd
Juvesmaiuendieanszninanisiiusnw (@fen, 2545)

2.5.7 anudiuldussnisInuuiuansau

As3nuuiiilogansviaanunsathluldsiuduansduqlduinunevaisvialy
gAamNTINe WIS Wwu uil dima M 8 msduuuwduluenaiidussgauannsaditu
IAfumniifuszguan Wy mainufisenfueaiunaslusiueiaduy fnrndunse-
Aaind1qm isoelectric point vaslUsiu n1smnAznauATRuLLInAATY B9
Jumsuenlusiuilidiosnisoonly (@fen, 2545)

2.6 mavinlaveslalasnoaasen

nsiAniaaveslelnsreanesiasiidnusiuiwonds (semisolid) Felagiialuiaa
wludnvazvesndwesitdlnanaiiuas (random coil) Weansavanefusiasyyinli
ansaganediaumiafintu shurasfiFendt Ta (so) nmaifnaluduusndesiimuion
uuAtes Gsaudeusgililuanadsunlasld naddsunandu 2 szez Ao
(Whistler and Daniel, 1990)

szezusn Llelimwdeuluanaszdamoonlneiusyifiegmusssuviunneen
ued Mviluanavedndwesgneen

szogiiany Werhuiliiulianaidnoenazdusaiudundsmuddulndmes
9819119 Tagladuselalasindn (hydrophobic bond) Wuszladalva (disulfide bond)
wusglalasiau uaviuszdestin (ionic bond) Msmaudiiudunderduauuinazyilinia
@166 (double helix) Tuarlulaa a¥nis A1393uuY wazivauau (gellan) yilviin1sdnses
77
Hulnsesremtreanudd (3endy junction zone uarilmanavesiananie indundeu
lailfumsnegseminduanaveseynianielulaseing vilieaudsiuasiisusieiuueu

Taevhluafilsanindueaailsidug Weuiliauieusuisgamaisedunies
LALUANTTONIANTHENAIVBILATITNAIIEINGLLBS (Polymer network) vinlvigayide
auiduaaly ufluvasiinayndsilansiddey Ao nglauuunuu gviliaanusenim
$ou (thermal stability) lunnizfifidnsgoun wu Wusal@suaisueiun wanilddaiy
whauss warlimuasgausiiluduludifen nisldmnufeuthudioadiduninlvioad
Auudansenariiafosnmiuy (Shimizu, 1974)

2.6.1 Yadviiiinadanisudefivasan

Yaduiifisvsnadanlieuniareanssfineiiuietursissisudiivensa
i laun (T5en, 2545)
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2.6.1.1 sssundveslelasreanced  lalasiidnmeaassniinaadienii
lalaslninaeaase 1y waiu tdunluanainnssuemis Hrevinlvindndusiemiseglu
JUTUAA U we

2.6.1.2 AnududuretoynInreaays daudidgydon1siiniaaiidning
Wudugeasiinlaiiend widesduiusivaumaiuasiiainie Mo Wy a1savangls
aduiiiaudutudesay 2 ssudenmely 30 wil Aguvgll 15 esmuwaidoa ud
asazansleaAuiaududuiesar 1 azudsiinelunan 30 wiit Agaumgll 0 e
ATy a

2613 miangamgivesarsazats  vhlvarsazanefinmmiadiuty
Joswneumavesaenassfindeudilétias saeliluanatioglndfunmediuldiidu e
wudaildiidu weensifiugumgiligduasiiliaanaedulea

2.6.1.4 U9¥88uq Wy nsa vie pH Anududuvennie wavaududu
984 nonelectrolite AdnSnanon1sudeiiraaaa wsziinane degree of hydration U84
194 wu lumsvhueuazioad pH Avsnzaudszan 3.0-3.8

2.6.1.5 gaumgil samgivilinaduvesvaiinazedganitgamadiil
waudadshesnungifunndsiuiiFends Saweita (hysteresis)

2.6.1.6 M3nu Tnanon1sudeiiveaa wmsiznisnmuaszldiaianisine
frfuvesluana dinsniuvdsnieaudsiiBeuioond azvinlilaseaiavosaaunn
uazdvpavailvagonuiniu

2.6.1.7 Degree of hydration aymmaaaaaﬁmmmL‘U?ﬂ'auuﬂm Degree
of hydration Wilpenisiasy pH aududuvesnds way anududuves non-
electrolitemsiumannsaasisinmiduduganin 1.05 N azviiliiAneadnas daumnu
duduveandearnanuiswiermlianaatiadld Jusvesdusznauvesdoauluinde
wavvlinvesdesuiigadulifiiveseyninneaases nsiiandeniensannsasluudasili
ouneesneaanERiUszAntuaslfeyniardniuliiniediatu vliAnaadias utdn
NsAUNGOUIRNIA
adluudailioumaiiuszganasdinadeliAnmalfiity

2.7 ugiineates
Uy¥ae (2547) vmsAnwinisudnlernsugneelaenisAnwiUiunainialunis

= PN

asgneentdativlulerniy nuidnsdiinaseansefie 1:4 (Usuannaluiing

o

&

I

i
ansaludesay 25 vesminillegnee) Audnyugnn1sanvesleansugngane lawies
v} [~4 ¥ 1 [y} [~4 [y} 1 a % v a o L
SuiuSewar35.91 A1onsInsaratelu 0.06 NSUABUNT LAY ATUNISEBUSUNAN U9
leAnSugneslanzuun’.14 Feeglussiuanuveuliunas

AT (2552) YINASENBINISTHRAILINAR T 9 LeLLa1Isaannasnulaglgudanlu
LNTE MAYINNNSANYLEITE 3 @NgNUS ADENYNUSHAZMEDY @18NUSNAZNIY Lazaenus
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NEs ANYINMSIATIEMeadINTAUTB Ui URUMARLYNINSAINTA 150 WU LadTawus
gnAmdos Mhaaziudnauiidigadingn 60 90 uazs0 mudu lunsiamngnsi
Iz aLveINAn e lsi ANy S inaeaddenlulannsa 60-100 nfu eviinismaa
fomnzaumuigasiinzanfediiansa 60 n¥u tudeiansa 150 n3u wimanse
140 n¥u waenlulansa 60 n¥u dweniildluAnvigadnuaznsnenmnuin
Uinnmesudsimuaiiazangld 65 000 oeeuing Usinahniaviavanienay
3880 + 208 dedinunmliuansistuneansaaamdsnuildinafusgondamma
n15A1 (p > 0.05 ) LAATUNITNAGDUNTUIUTUNARA N AMUAINTOUIABTIL NITN nau
58 uar sAVNU ganiusuansaanndsnuiliinafumSendasnisnisminedazuuy
AMuveUvBInAMEnvuzegluYg 6.4-7.0 FaduszfuaziuuaiuveuUIuNal
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UNN 3

1UUNTT

°=
(]
(9



uni 3.1
AsnauUaanualalunannuailofasuindaan

VBIDNTIUNNT  ANALULIGY

24



unil 3.1

ASaLTUNS
3.1.1 gy
3.1.1.1 UNsdIn AU
3.1.1.2 FUTATY A wdinluLae

3.1.1.3 weaUdenumsly 91n9W3deides weUdenunsly
3.1.1.4 thananse ATINATNE

3.1.1.5 lduaaues 0 Foanmarmmniang

3.1.1.6 UUN

3.1.1.7 Windlnsa

3.1.1.8 YaalAANAS U

3.1.1.9 utsgnlne f51 ANDS

3.1.1.10 naundaan ASTIULDS

3.1.1.11 ndevu n31UgeTing

3.1.2 gunsal
3.1.2.1 \n3eatuleraTa Taylor $u 104-40
3.1.2.2 \n3esdalwihmaden 2 fuvis Ohaus Fu ARC 120
3.1.2.3 \A3aatuna (Vitamix) 3u TWO — STEP TIMER BLENDER
3.1.2.4 wosludiwes 0-100 pemgaLTea
3.1.2.5 gututagnngll -18 ssrvadea
3.1.2.6 fLiugaungll 4 e ieaided
3.1.2.7 vidlauanuiad
3.1.2.8 WgWAERN
3.1.2.9 dou
3.1.2.10 919kaY
3.1.2.11 wuia
3.1.2.12 thedmsuldlornsy

25
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3.1.3 aunsaldmsulasneiaanIn
3.1.3.1 gunsalliaszvigaaudinisnienin
3.1.3.1.1 dadmnunilalagly Brookfield Viscometer JURVDV-II+Pro
31312  wsestauSunanewdeiiazareluth  (Hand  Refractrometer)

Ni (0-32°C 3u MNL 1125)
3.1.3.1.3 gunsalliaseinaanianiead
3.1.3.1.4 1p3esinnndunsn-ans (pH meter) Ingld Satorius AQ u PB-10
3.1.3.1.5 ip3esimszyimusinalusiu Soxhlet
3.1.3.1.6 wsesiaszimuSinanduly Crude fiber
3.1.3.1.7 wsasiasizimusiandt Muffle furnance
3.1.3.1.8 W3adiaszivUSinalusiu Kjeldhl Flask

3.1.4 gunsaldmsullaTeiaun s sTamaun
3.1.4.1 Wsunsudnsagy
3.1.4.2 s 1esinailléag
35 9 Points Hedonic Scale
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3.1.5 F/MIALUNTNARBS
3.1.5.1 Anwimungnsuaznadaunnaneusvalanay
3.1.5.1.1 Mmanaaoumgnsidesiulunisndnleaaiuafisaininiden
uililneAnwgnsiiugiuuagnsnisnisanlennduniant $1ua 3 gns uaneiannsdi
3.1.1 Tagvhagnsiafigalu@nwsioly

o aa a a a & °
f19799 3.1.1 Eﬂfﬂ5LLagﬂiiﬂjﬁﬂqﬁmﬁmiﬂﬂﬂiuqquaa’]@ﬂ@]iwu;ﬁﬂu IUIU 3 Eﬂ@i

GRIH gnsil (n3u)

1 2 3
IGIER 75 25 -
JUtendy 200 200 250
UUAR 800 650 500
ﬁwmamw 200 150 160
utlagnalne 10 - -
nawiaan 5 15 2
\ndovu 3 - -
VEUAR S 150 -
LAaFU ) : a
dlan v - 120
WWndlag : . 30
Noalaangnsu = : 40

= Y] P ¢

NN : ﬂﬂLLUaﬂqmmmﬂ anan 1 l@mas, u.UU.
gn3il 2 awene, 2547
gnsfl 3 wsnan, 2544

LY

- MAATIRAUN NN sTENNEUNE
NUNUNITNAZBUNWUIEEMNFURE LAY 1URUNITNARDILUY

?jmamyiaﬂuuﬁaﬂ (Randomized Complete Block Design, RCBD) Wﬁgwﬂaaumﬁﬂhumi
Andundias 30 au Faduersduazindnuwivesumiinendamaluladsiwusnanssuns
nageunlszamduda  lesdileansuanlaanuivssiiuguninnissesamduialy
FudnunigUsing & ndu savd Snvusideduia uazauveulnesin Tasfinslfazuuy
AIUYBU 9 S8RV (9 — Point Hedonic Scale) HHauIATIZHNIANLUTUTIU (Analysis
of Variance - ANOVA) wagiiasizimananuuansawesiadslagds Duncan’s New

Multiple Range Test (DMRT)
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- MTIATIERMANTRNINIEA M
1) TnAAnuniinvesdiunaunsauyinleaasy
$1faeg19vesdrunaundousinloaadufiniunisuud
4 perwaldoa Wuan 24 Falus SaAanuniinsaeinies Brookfield (DV-I+  Pro,
Brookfield Engineering Laboratories Inc., Massachusetts, USA) 19$198149 3 i
2 mstamdnsnisiuyveslonadu (%overrun) MEIKTY
NSYUIUNISASHARLEAASH MI35989 Marshall and Arbuckle (1996)
thdegsdrunauniouvinlerady fitunisuniigungd
4 psriwaidoa unan 24 $alus wussgldndeamanadinfidauasnsuimiinuiueuudn
Fahminvesdrunaundeuvihleady antuthlududerdestiuleaiy (Freezer Model
103, Taylor Company, Illinois, USA) ‘m'ﬁﬁ]’mﬁfuﬁﬂlaﬁﬂ%uﬁmumif}uLLﬁﬁUiiﬁ;aﬂuﬂdaa
wanadniy  Feniminvededrsuiiliuasimunamanisiulnuvesleraiy Fisetna

Ay 3 9
Tonassu (%) =  (Whwidnledesuman — dwminlamaSu)x 100
J1udnlernsu

3.1.5.2  Anwiunamenudenuasluiivuizanlunisuanleaasuueuiuaan
uaaly
MNNTieTeiauaNTAnIsnienmuesloreIugasiiugiui 3 gas 1
foyafildanmsiseinuauifimenienmadndentsuaueniudenundluiivanzay
Tumsnanlemaiunoudenundy Ssiusuddenunduainauidoueuudonundy ald
TuAnwUsinamesiudenundluimnzas TngfiansanainAnumiinvesdiunaumieusi
lema3uiilndiAssfudiunaumiensileanduungnsnianisi (gasmuau) wagAsnsINg
Juyesleraduiilndifsiuloardugnsnienisignsnauny) anfign (nuounas, 2549)
31521 @il donunduimsnzanluniswdnleanIuuey
Wasnualy
thgnsiinngaainde 3.1.5.1.1 iAnwviuauenidenunlud
wanganlunsuanlonaiy JeUTinauedenunduiinasonunmlunnaduveslenndu
uenLUaDnuAlL Im’mumumimaamwdmaam (Completely Randomized Design,
CRD) AnwUianaueFonuasla 3 sedfu 1dud Josar 20, 30 uay 40 vasimiindrunay
wouvilemnSusansned 3.1.2 udnilearduiildlulinszsinanimmisneninuaziadl
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A1519% 3.1.2 YSunauweaiuaanunslusadiunaunsauyinlaansui 3 seeau

dunE Usunauueuldonunsly (3ovaz)
20 30 40
drunaunioninleansy 1000 n3u 1000 n3u 1000 n3u
BRI GLRITEREY 200 n3u 300 Y 400 AU

- MTBATIEVANEaNTANINIEN I
1) TnAAnuniinvesdIunaunsauyinloAasy
Yrirod19v09drunaunsouiiloaniufiniunsuud
4 psrwadeoa Wuan 24 9alue Saaaumiadieiades Brookfield ( DV-I+  Pro,
Brookfield Engineering Laboratories Inc., Massachusetts, USA) 19$198149 3 o
2) n13¥nA18nsn1sTunveslonndu (overun) ndaH 1w
NSTUIUNNSANSNARLDANSN M1L3BY89 Marshall and Arbuckle (1996)
thiegsdrunaunionrinlonnsudfiiunisuniigungd
4 parniaidea Wunan 24 Falus anusseldndeamanadnfidauasnsuiminudueuudy
Faiwinvesdiunaundeurilenniy
mntuiludusoniesdulerasy (Freezer Model 103,
Taylor Company, Illinois, USA) vié’amﬂﬁ?uﬁﬂlaﬂﬂ%ﬁshumsﬁuLLéﬁaLLé’wsmaﬂuﬂéaﬂ
wanadniiaitodamimidnuosleAnsudily LLazﬁﬂmmmﬁhmiﬁﬁuz\lfuaﬂam‘%m Fasoth

ar 3 sz}"jw
Tonesdu ) = Wwednlerrsuman — twinleradu)x 100
DRV DRIGEEEY
- MIAATIAAUNINN AL
AnsevautRLaresaUsEnaunaAiivedleAnTuLeURanLASLY

%l

1) anadunsa-ans (pH) Ingldia3esiafivey auifves AOAC
(2002)

2) Usnaunnaidu (Moisture, %) aaiisuas AOAC (2002)

3) Y3unaud (ash, %) A1u3sves AOAC (2002)

4) Usunaulagiu (fat, %) 1ned5 Roese-Gottlieb m1u35as AOAC
(2002)

5) Usuadlusiu (protein, %) 1ae35 Formal titration ©1u35v04

AOAC (2002)
6) Usunaudule (fiber, %) muiguas AOAC (2002)
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7) Usinamdlulansaiisun (total carbohydrate, %) ANUIAN
100 aUfeUsINamLY 180 Tusfu warTusiy anudEves AOAC (2002)
3.1.5.3 ﬁnmnﬁaau%'wum@'u%‘lnﬂﬁﬁ@iaNEmﬁmwﬂaﬂﬂ%umeﬂﬁammﬂu
YNSANWIINMHUNNINAARUNSUSYAMEURE Tnen1sAN¥INIS8BNSUTBY

Y oa

Huslnafisendnddilonasuseuudenuaslulaglduuuasuauguslaa 100 AU guuuy

Y
v a

Sudglusunnunelaendnsasileanduneniudenunda ludud ndu sand oduda
LAEANNYBULAETIN WALUIHANTILATIEIMSoE A
3.1.5.4 Anwussafueiivanzauvesnansusilannsuneaianuasly
Anwussefasiinunzanvosndnfudloaniuuouivdonundly  Ingyinig
9eNUUVUTTIA Iz anfUNdn Sausileansunouddenuadluildlunisdiving Ao

nszynloansy wuullchln Wminans 200 n3u Wiusnwlavigumall -18 s iwaidea

3.1.6 anuiluazsrezinanlunsaiiunismaass
3.1.6.1 sauilvin1smaaes
WUHURANT 0 Azwaluladannssuatans uningrdemalulagsney
WIPANIEUAS YR URNNT 521, 521/2, 523, 621, 622
WBanaasuAnAINNIsUsEaInduda o angialulagannssuanans
UANINYIEUNALULATTIVLIAANTZUAS
n1InegeuNsEeuTuveusIaadendndusloansuleuiudanunaly
QU MANAUNYUAS LYAUIINBNLDE NN,

3.1.7 5282987MN15998
1 ganms 2556- 30 Nuegney 2558
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Unii 3.2

ad o =
9N UUNTT
3.2.1 Jaghu
3.2.01.1 Waenuedly  WugAus nFuvenalinainnnes
3.2.1.2 d@ansy AsIdnIHE HARLABUSENTN/018 (Useinelng) 911n
3.2.1.3 M15130UY Gelogen BWR 78 (wilauauthuauiuleledi) a1n Degussa
Texturant Systems Baupte, France
3.2.1.4 UnduAu
3.2.1.5 el uay AIIRINY HARlAEUTEN Aanl Had 91iin
3.2.1.6 UdUUrTALTUTN AIIRINY HARlAEUTEN Aanl fad 91iin

3.2.2 \n3asilauazaunsal
3.2.2.1 NSYNTNOUNADI
3.2.2.2 \AR0daRaneau ARC 120 B OHAUS
3.2.2.3 Lﬂ%‘laﬂLLE’Jﬂﬂ’]ﬂ
3.2.2.4 gndmsusdam
3.2.2.5 a7
3.2.2.6 \A30I8UY
3.2.2.7 Uou
3.2.2.8 lilne
3.2.2.9 g
3.2.2.10 iin
3.2.2.11 nSzUBNALAULAE
3.2.2.12 {90
3.2.2.13 il
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3.2.3 gunsaldmiudiaszvinnn

3.2.3.1 gunsaldmTuNITIATILANINNINIEATN
3.2.3.1.1 \A3043AAE Spectrophoto meter CM-3500d
3.2.3.1.2 1p3eeinUSnanindasy (A,) AQVALAB 3u SERIES PE 060693368
3.2.3.2 aunsaldmsunisiasizinaninmiaadl
3.2.3.2.1 ippunUTutaAuTy 8% Moisture Determination Balance
FD-620
3.2.3.2.2 asiamuidunsn-ane (pH meten) Tngld Satorius AQ u PB-
10
3.2.3.3 NMFAATIRAUAIMNINUSZA MU
TnannaouneUsvamdudasiu Snvazdsing & nau savd ieduiaanuuds
fameu) wazarmweulagsi Inegldinaaeuniliunisilndy $1uru 30 Au Yrandesed
MANULUSUTIU (Analysis of Variance- ANOVA) washAs1eininuwand1swasaaiesie
7% Duncan’s new multiple range test (DMRT)
3.2.3.4 9UnIaldmSuNMIAATISRAUNINNIRAUNTY
3.2.3.4.1 fouandoudmiusinge (Hot air Oven) Binder Ju FD 115
3.2.3.4.2 WilodnANeU (Autoclave) sanyo U lado Autoclave
3.2.3.4.3 fuaoniie Heal Forec Ju A2
32.3.0.4 pWNsiHETe (PCA) dmiudinsigiigdunidvisun
3.2.3.4.5 MU zdeiivaonide
3.2.3.4.6 Jpwun 1 wafivaonde
3.2.3.4.7 Uninasuum 50 ml

3.2.4 gunsainldlunisuszaiana
3.2.4.1 WUUEDUANY
3.2.4.2 \A399ABUNIMDS: Iﬂ'ﬁt,msmé”u%gﬂ

3.2.5 @n1UNiInN1599e
WU UuRnis Wies 521,521/1,621uat 622 AnzinAlulagannssueans
LN INY1AUNALULATTIVUIPANTEUAT

3.2.6 $882L2819N153Y
1 ganAs 2556- 30 fugney 2558
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ad
3.2.7 39N15NAa99
3.2.7.1 N1 eaa
Famsarunallunsyiead
NEUNIAS1 UL UL S UT R U Tud unaL AT anils)
WiavinliAsanuudum azleazatgladne

dnhinslilande@mnmie) aslnauligumall 90 eswriwaidea

lamsAuuuiwiouliadly anlnauldenmgil 80 esmiwalgya
auaglmludouduia 7 uiil

ldnsedm3n
Tavwnalsl

[

ARaMQNTN 85 B waIdya Aalwsedn 3 W19

!

5% ° |2 a2 o
gnad wldnle tnluntiduaueaadnds
Waa

Qd‘ aa a d‘
WHUATN 3.2.1 NTIUIBNTHARLLAT
7y : AlSSeU wavdsanwal, 2553

3.2.7.2 Anwignsiugulumsndnigadisnga

nsdnwgasiuguluniskanieadfiungan et lulfdugnsiugiulunis
naaosingadnndenunddy Tnsduaingnsioadainonansineg Ingldgnsiddiunas
fnefu §10U 3 gns uansensed 3.2.1
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M19199 3.2.1 UARSEIUNANVDUEAT MUY 3 AT

RG] fowaz (n5w)
gasi 1 gnsi 2 gnsi 3
vdal 15 3.38 15
drananse 27 15.89 21.14
AU 1 1.19 0.55
duan 57 79.46 63.13
NINFHIN - 0.08 0.18

1 : ARUUASEATINAIN  gAsT 1 WatI A90 S Sad
gnsh 2 9381, 2549
gnsN 3 85913, 2550

tigads 3 gns wmaaesineadlagldisnslude 321 winhieeedildun
nageun1IUszamduda lneansununisnaaesuuuduanysalluuden (Randomized
Complete Block Design, RCBD) wéntimaildluusziiunmuniwmalszamdudialus
SnwaipUng @ ndu A Lﬁaé’uﬁﬁ(mm,tfﬁaﬁw&ju) warAureUlneINveead tny
THorasduaziindnuuvinendemeluladsvusnanszuasiliuuinedy $1uu 30 Ay
naaauuwuuliAzuul (9 -Point  Hedonic  Scale) Hnan1iAsiziniAnuLlsUsTIu
(Analysis of Variance - ANOVA) Lyl gimaLLAnaIwesraslag3s Duncan’s
New Multiple’s Range test (DMRT) tiaidengnsiianiaauaziilultlunsiamsely

3.2.7.3 nMsaseuUaanualy

Wnldenuaslufiunions 1ansinanuazenn
Janidendileisen wazyaiiledunindsiinegeoan

ddenuesly walanduunuuiag

unddenuasluntaaslusududilunda(dlniunans)
lngldFenuasludonn wiiiu 1: 1.5 dudfenunduaudionuasluiidnuaclawaziy

° a v =~ A | H 2
P LUADNLASULLYILATDILENNTA LNDWYNAIUVDIUILAENINVDWUADNWAILY
NTDIAIBEIVIVINDNASS

PYudanwagly

WHUQIN 3.2.2 NTsUIBTMIHERUILUGNLAILY
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3.2.7.4 AnwvGinaniiuFenuasdunaunudiunauvasvaaaiaualugns i
wanzaulunsdnieadanniudenunsly

thansfiafianainde 3.2.7.2 uasitiudenunsluande 3.2.7.3 infnwuiana
Waenumslunaunuiaalifmngaslunssdmeadanudenuadly feimadndden
wadludlnason1snanaununInn1sUTEaImduda 1ag1auNunISNAaeIguaasn
(Completely Randomized Design, CRD) AnwuSunautinuaenunslusodiunauves
Guaﬂmaaﬁ%wmluqm(ﬁﬁmLLasﬁﬂL‘Uaﬁ) 3 seau(Seuay) lown 100:0, 80:20 WA¥60:40
pudRy uansfansedl 322 dweadis 3 ges wmenesiieadlagldisnislude
3.2.7.1 udhlunageusuaun 1w eUssamduialssiiunan1saaeamnsuseamauda
WATwinaneEdin Ineununvnaeswuuguanysalluuiion (Randomized Complete
Block Design, RCBD) wéthmaiilaludsyifiuganmmsUszamdudalufu dnwasung
3 ndu sand edudaiuudsdaneu) uarauvoulnesiuvonsad ngldenansduay
tinfnwuvinerdomneluladsviseanszunsiliiuaninedu $1wau 30 au nageuLUY
TAzuUL (9-Point  Hedonic  Scale) U waun3As1z9n1ANLUsUSIU (Analysis  of
Variance - ANOVA) Wagilasgiimaanuuanisuesaiadelagds Duncan’s  New
Multiple’s Range test (DMRT)leidengasiivsnzaniigatiluiamusely

d' a g =} 1 gj a % 'S
M15199 3.2.2 uanaUSunadnufenuadly  diunauvesvsamaIiaialugns  nanduel
Wad U 3 SEAU

daunsy dwithdunauusazgas(niy)
100:0 80:20 60:40
Yudonunsly 72 57.6 43.2
AIUNANYDIVDIMAINIUA(ThETUEn) 0 14.4 28.8
drananse 07 27 27
AU 1 1 1

3.2.7.5 AnwnisuuleamnwnsUssamauiavaseaganiuaanuasly
Ao P =2 @ v o =
NgRsNANgalude 3.2.7.4 dAinwinsuivugnunnneussamduiaveasad
nFenuadly lewindildenuaduiinfuuazsavifanizdd inlvilnaseaun1nmg
Uszamduda satduaainiiduduainaiasuin ¥.1 11vinsuiulsnunmmisdsgam
(YY) a d 2 a 5 v v oo ] A = %
dudaveasadaniufenuaely Feusunavesdiduduinadeigaiandenundduluniy
Aun1nnsUsgandudaluynaiu lagi1sununi1snaassgunasa (Completely
Randomized Design, CRD) @nwnuSuiatiutu 3 seauGovay) laun 2, 7 wagl2
ANEIAU VBN IUNANTNIVNA UAAIRIN1T19T 3.2.3 Wngadnudenundluiia 3 gns
WMAFBUMUANNNVNIUTEaMALREU S uNan 1 TAaemn U sEamANNaILAT18viNa NI
4t lneananaun1saaeswuuduanysalluuiion (Randomized Complete Block Design,
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=) a

RCBD)  winiwadldluussifiunaunmmedssamdudialudiu dnwvazusng & nd
AU Lﬁaé’uﬁa(mwmt,%qé‘mmju) wazauveulnesIvenead Ingldansduasiindnu
wiivendewaluladsvuenanszunsiliiuuilndy S1uan 30 au vedeusuUliRzLLY
(9-Point Hedonic Scale) YWaun3LAT1EHRIANNLUTUTIU (Analysis of Variance -
ANOVA) waziiasizimaruunnsisvesdnadelagds Duncan’s New Multiple’s Range
test (DMRT) Wteidengasiivanzaniigailuiaunsely

A19199 3.2.3 WaARIUSUIU NI TUeaaaNUanNWAILY 31U 3 SEAU

RRVGE Gunashdudu@osas)
2 7 12
videnunsly 72 72 72
drananse 27 27 27
dududu@inaauuan 2.1) 2 7 12
AU 1 1 1

3.2.7.6 AnwnszAuaMImUTivInzauiunandusieadainiudanuasly

Nngnsiipfigalude 3.275 wdnunseiuanumuilmnzaniunanfasioad
Nnwdenunala iesanudndnsinldande 3.2.7.5 gnaaeuTudnlnguanseudniu
FrudeEuanuy 11 sarimiuiuly fuiuanvnisanusinaninansieludiunayas
WeRnwseiuaumuimnzauvewadatnUdenuasty TAEINUNUNITNAABIGUATOR
(Completely Randomized Design, CRD) AneUSunaimanse 3 sedulndy) s 7,
16 War21 MBI UARIRINNTIST 3.2.4 Yiadindenunsuiia 3 4n3 UMAHBUATY
ANNINNUTEA AU AU SUTUNAN1TVAARIN U SEaNAUREIATIENaN19E0R 1aedng
LHUNISVIRBUUdNaNYsalluuden (Randomized Complete Block Design, RCBD)
wdniwailaluuszidiunnnimmadszamdudaludiu savd uazanuveulaguvenea
3 Taldornsduasindnwumdnensowmaluladsvusnanszuasildniuailndy s1unu
30 AU NegeULUULARLUL (9-Point Hedonic Scale) HHauntAas1ERmIAULUIUTIU
(Analysis of Variance - ANOVA) uagiinsnzsimiaanuunnsnivasanadelagds Duncan’s
New Multiple’s Range test (DMRT) titeidengasiivsnzaniigatilusiamsely

A15199 3.2.4 wansUsuianinnansie Tuwadanniudenwadly 31UIU 3 SEAU

dUNEN USunahmansie(ndu)
T 14 21
duudonumdly 72 72 72
ddudu@inananuan 2.1) 7 7 7

ANSIIBUU 1 1
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3.2.7.7 Anwmseaniuvasfuilaaniidendndudiieatainiuaanuaaly
n1snageuNIsEausureIuslnanddenanduaieadnnudenuasluingnsia
fgnande 3.4.7.5 Wnglduuvasunugusian 100 au guuuudadylusiuanunelase

a v L4

wAnfaueadlududnuuzdang sand deduda (Puuddangu) wasanudinandis
MuNA eI Soay
3.2.7.8 AnwnUieuifisuadainiiosnataduwadannudenwndly
Anwlsuliisueadanniisenaineda a uriasizsUSoudisuiueadann

anuasluande 3.4.7.5 lasdunisudrunanlviidniu ndudunsianuaineiee

DD

W

Ln@
he

3.2.7.8.1 AATIEVAUNINNNNIENIN
- AnwAmewmeiuoniin Insthwansurioaaldlunvusilasedng
paiiietndnemeiueniin InsinfesinuSinmuhdass(A,) AQUALAB fu SERIES PE
060693368
- nAd Spectrophoto  meter CM-3500d 3500dlaginnan s
wadldlunivusiilddetgsemsifiotnand wazuanenaluguvedan A1Amadng (L) Ad
W (@ ) wazAEmdes (b)

3.2.7.8.2 ATILARAUAINN AL
A & a ey & aa v
- asesdalunisiasigiusuniam uTulaedITn1so UL
(AOAC, 2000)

- Amnudunsa-ang (pH) Taeldiadesindites audSues AOAC
(2002)

3.2.7.9 Anwegnisfiuinunvewdnsausiiadandenunslu
Anwergmaiuinivivemwdnsasieadanniudonuady  Tngvihnsussqeadldly
frewanafinlwdiendau (PE) vuintindae 7.5 @a. @1uq 100 38 tiviingy’ 90 n3u
wiouTldalatatnuindie (wilnadv) dwaaslunmanuin 9.3 wagihluifusnuiionmgd
4 ssmwalded Wuszezan 8 dUai uwazduiegauvadeunn 2 &Uev A 2, 4, 6
uazs dUai lasvhmsliesginuammagduviddwiolud
32.7.9.1 MIAATeigunIMsgAuYETua dosliiu 1 x 10" Talad
fofeaEna 1 n¥u (WY, 519/2547 1309 Wadsou)
3.2.7.9.2 mMylasziRuammUTinadad 51 dedliiAn 100 lalallse
Feena 1 n3u (e, 519/2547 1304 LuaAsew)
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undl 3.3
FoaUUN1T
3.3.1 Jaghu

3.3.1.1 Wasnunsly ANAAANLIFY
3.3.1.2 mansng AINATHE
3.3.1.3 Wuzua asUaunNugASH
3.3.1.4 NIAYAIN HARMLABUIEN INeATH 9100
3.3.1.5 Wnlnalesu(55%) a9 ¢ vululd
3.3.1.6 NAULZUN ATIUUBS
3.3.1.7 \nde n31UTInNg

3.3.2 \n3asilouazgunsal
3.3.2.1 NS¥NLNOUNADY
3.3.2.2 \A3petsRaneau ARC 120 8o OHAUS
3.3.2.3 nlniin
3.3.2.4 gndmsusdaim
3.3.2.5 019
3.3.2.6 LASOIOUIY
3.3.2.7 Tou
3.3.2.8 lilnne
3.3.2.9 ung
3.3.2.10 iin
3.3.2.11 nSEUBNALAULAE
3.3.2.12 {IU17UN

40
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3.3.3 gunsaldmiuinszvinanw

3.3.3.1 gUnsaldmTuNITIATILANINNINILAN
3.3.3.1.1 1AT9YIAAE Spectrophoto meter CM-3500d
3.3.3.1.2 \w3esdnusunanidasy (A,) AQVALAB Ju SERIES PE 060693368

3.3.3.2 aunsaldmsunisiiaseiaaninniaadl
3.3.3.2.1 insesilolumsiiaseviusinamnudulngdsniseunis
33322 1a30sinUSunanduloa1ms Foss Fibertec 1020 waw Foss Cold
Extraction Unit1021
3.3.3.2.3 insesiielumslnmsnu3unaunsasanun
3.3.3.3 M3IATIERANAIMNISUSEEMEUNE
TnenaaeunsUszanduiadiu nsuduusuatls 3 ndu savd Woduiaiainy
7nila) wazmuraulngTIN Imsi#’fﬂmaauﬁlmhumﬁﬂm U 30 AN WINIATILHIN
AUMUSUTIU (Analysis of Variance- ANOVA) LasiasngianuwansIsuasaadenies

Duncan’s new multiple range test (DMRT)

3.3.4 gunsainldlun1suszaiana
3.3.4.1 Luudeuny
3.3.4.2 \p3oemeuitmes: lusunsudusagy

3.3.5 @n1UNNIN1599Y
WeaUfURNTT Wee 521,521/1,621ua¢ 622 augivalulagannssuanans
UMNINYRELNALLLAE T VLIAANTEUAT

3.3.6 ¥8LLIAIMINIGTINY
1 ganms 2556- 30 fugnegy 2558
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3.3.7 39N1510809
405U19IFIUVRNAN AT REUNA LIMNIATFIUNEN TN RAAVNTIUREY LWaE Uag
Wsuan Usen1AnIEnseanamnssy atuil 340(2521) Anualindndaeiweunald

Usenaumie
Wiavaswaldl Seway 45 89U
A5 ANUMINU(UINENTIY) Saway 55 299119

3.3.7.1 N5 38UUANWASIULUUEU

P UAoNLAUNNEDTNY U1A9YINANNAL DR
Janidendiliedeen uazymiileduniiideinegesn

dnvdenunely walamduuauuieg

unddenuasluntaaslusuiuditunda(dlniunans)
lngldidenuadludoun wirdu 1 : 1.5 suldsnusdluauiianuadluiidnuaslanazyy

901 I~ 1 A o .7 1 = L% a
wmiesnaundsuaildanuadly thludunielinliaziden

WasnumaluwuudU

uRUATN 3.3.1 n3sUIBNSHANURDNUATlILUURY

3.3.7.2 Anwgasiugulunisninusuimanzay
=3 & a - = o Y @ &
n1sfnwigasiiugiulunisedaueuiimaizan e luldidugasiugiulung
naaeiukeNIINUAanuAlY TngAuadignsuenINenasaneY laglagnsniidiunay
sineiiu $1uau 3 gas Feldivdenunsluannde 3.3.7.1 JWudlenaldlumsiuweslunismans
HUFIU UARIAINNT19 3.3.1
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M131991 3.3.1 UAASEIUNANTBINEN UL 3 EnT

daunsy dwitindaunauusazgas(niu)
gasi 1 gnsi 2 gnsi 3
Wasnumaly 500 35 390
WU LY 50 - -
dananse 270 40 360
Wyninalesy - 60 -
NINYAIN 2.1 1.2 -
e 1 75 120
NAUYZLY . 1.2 -
\nae . - 3

iy - AALUASEATUIRN Qmﬁ 1 519555ULN3, NUL.
Qmﬁ 2 ANNUD LAY, 2549
ansil 3 Az, wy.
thugsiis 3 403 ameanshuen wdathiogsildinvaaeunissyamautadiy
yundedaveunsmsugd nldununisnaaeunieuszamduiawuuduluvdenauysal
(Randomized complete block design, RCBD) wénthmafilaluuszifiuganinmalszanm
Furtalud nsuruueundls @ nau sevd Wedudaeunin) wavanuveulagsauves
wenaniUdonuadla TasldenarsduasdnAnwiuminedomaluladsvusranszunsily
NUNNENRY 91991 30 AU NedeuwuulwAzuuY (9 —Point  Hedonic  Scale) Wwaun
ATIERIANULUTUTIU (Analysis of Variance - ANOVA) LagilAs1eimANuLANG1IvD3
Aadelagds Duncan’s New Multiple’s Range test (DMRT) LﬁaLﬁaﬂQmﬁaﬁqmmW
Wawsaly
3.3.7.3 nswseuUdenunsluwuuiy
Thidenunslufivdeiis 11d1sinnuaze s

Janidendilieieen uazynileduniidiinegeann
ddenuesly walanduunuuieg

Wnddenuastuntaasluduiuinlunda(dlniunans)
IngldFenuaslaudonn wirdu 1: 1.5 sudfonuaduaudionuasluiidnuaslawaziy

WeonIuaawsUAanwadly tludumensestduliaziden

Wasnuasluwuulu
wWuATT 3.3.2 nsEIBnsuanURenuadlunuuiy
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3.3.7.4 Anwrdnsndruvaaianundlu@u)uaziudenualu@u)iimunzanly
nsHanLeNINUEDNULASLY

thgnsfiafigaannde 3.3.7.2 waztdnddenumdluande 3.3.7.1 fude 3.3.7.3 1
Anwmsndiuvenudenundu@uuazivdonuadu@ilmanzanlunsnanueuaniden
uasly Fadenuadlunuuiunasiuvduiinasuganmmadssamduda Tnensununis
nAaedgdunasn (Completely Randomized Design, CRD) Anwdnsidiuvadildenunsly
) - Waonuaddu@U) 3 seau Teun 104, 2:3 Lay3:2 AUEIAU LanIns1ed 3.3.2 thld
NAADUAUANNINNIIUTTAMFURAUTETIUNANTNA AU sEAMANNENILATI8NEN 1
ann IWEJ’JNLLB\Iumi‘VlfﬂaENLLUUEjiJﬁinJiﬂﬁUUgaﬂ (Randomized Complete Block Design,
RCBD) wdniwaildluussiiunanimmisdszamdudaludiu nsuduusuaie & nduy
e theduiaAnuniln) wazaureulngTveLenandonualy Tnglde1ansd
wazdnAnwiumInedomalulads vusranszuasiliniugiindy $1uau 30 AU adeu
wuulimzuU (9-Point Hedonic Scale) 1waunitAs1z9mIAuLUsUTIU (Analysis of
Variance - ANOVA) LaziLasisininiuuanansuesaiadslagds Duncan’s  New
Multiple’s Range test (DMRT)LW@Lﬁaﬂqmﬁmmzauﬁqmﬂﬂﬂﬁmuwialﬂ

A151990  3.3.2 wansUSunandasnwaalu@u) : wWasnwmalu@u) Tukeuanannwmaly
U 3 T¥AU

GRITAGH dwindunauuiazgas(ndu)
1.4 2:3 3:2
Wasnuaslu@w) 100 200 300
wWasnunelu(du) 400 300 200
MUY 50 50 50
dhaanse 270 270 270
NIATAIN 2.1 2.1 2.1

3.3.7.5 ﬁmsnmnﬂﬁauuﬂmqmé’nwmzqmmwsuaaNﬁmﬁm%uﬂummﬂﬁan
A o P a < o 90’ a a 4

LA LUNTIINTSINNUS U YR Tiazane Ut 68 BeA1USND

o d‘dd‘ v o = dl U ¥ 1

1ansNaNanIINTe 3.3.7.4 uazdiunAnwin1suagulUasnaanyay AU ves
nAnAgLeNNUAanuadluRvinNsIiNUS I aaLdanazateluing 68 aerusng 1ag
MAsnIussnnUaenkadluauiUsunavadanaranslunan Sueih 68 99AUSND 990
MsinmeeIainA1USuuvedaazatelul (Retractometer) Liada1nnsuinusuna
Yoadanazanslutivindu 68 asrusndgusauInnINty UenavzaielunisiAiusneneld
19 lnglidedldasindlunisiiusnvwdadaen  ndudiueunlivasdiansiangnain
19 3.3.7.4 uWhnsnadeunuanysiUTeusuiuvananiaeiluiusne daselull
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3.3.7.5.1 MywnTevRuaudinianienmeaskeandentasly
- YaUsunaveandefiazats (esmu3ng)
~$0@ fhewedesind Spectrophotometer
3.3.7.5.2 MyinsevRuaudiniaaiiveeuanianunaly
- Yompudunsa-ag
33.7.53 mylasrziguannalszaimduda lnemununmeassdy
nsiSsuiieuAedueaia 2 feg1e Indeuuansistunsels (Pair Sample T-Test) 19
Fnaaeuitlsirunmsiindusuiy 30 au Saduenansduarindnuwesminendomealulad
SwLnanszUAs MadeuntsUstamduda tnethuenanudenuaduiis 2 daeg1e than
UspidlunnmvnaUssamdudalud g nsusuusuntls 3 ndu savd Wedudatanunie)
wazAuYeulaysINvesLeuaIntUdanLaaly Tasdin slrAsLUUAIINTOU 9 TEAU
(9 - Point Hedonic Scale) thrauinsIzsimaruLaAnaeIraisieisnsmaasu T-
test
3.3.7.6 Anwnseeusuvasfuslnaiifivendnfausiteudenunsly
mMInageunseauiuTesuIlaadifldenan fusiuouaniudenunsluilsunain
1o 3.4.7.4 lnglduvvasuniuguslaa 100 A duwuutadyluduaiunelasendndue
wonarnUdenuadlaludiy nrswsvuwunils savad iedudaainunia) WaTAIINSEN
ANANY UINIATIZYIN oA
3.3.7.7 AnwUTeuLiisuaman BaIEN 19NN TNLAZIANVILENTDINATN 2 Bin
AULENINLUADNUASLY
AnwIUTeUNEUAMENBAENINIENINUALLATVRILENTDINATA 2 YilA A W
ndendu ¥lia A dulsuandenuzunl wln B uniesigidIeuiisuiuneuann
Wasnuadluands 3375 Tneduniovdiunanlfidniu aanduthuinsagunimeie
Al

3.3.7.7.1 ATILAAMAINNINIENIN
- AnwAnewmeiuondin nethnandusiuodldlunwuritlafedg
ownaifiotarmanosioniin InsinTesTnyTinuiindass(A,) AQVALAB JU SERIES PE
060693368
- Inr"d Spectrophoto meter CM-3500d 3500dlagiinnan i
weuldlunsusiildsogrsomsifiotnand wazkanINalugUvesA1 A1ANETIe (L) And
uad (@) wazAndmEes (b)
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3.3.7.7.2 ATIEVAUNNNIAAL
- ndesilelunsinssiusinannudulaeisnnseuws (AOAC,
2000)
- iAsesiasizviUsinandule (AOAC, 2000)
- yagunsaflunslnmsndiinansasion

3.3.7.8 AnwussaiueiivanzauvaskansuaiueuaniuFanuadly

Anwussetamiuianvewdndusiwonainiudonundly  Tnevinisesnuuy
UsTyAeITNaNiuNan S usiueundenunaluildlunisdming fe vau wuudl
dTn dwiingws 220 ndu Wiusnwldfigumndives



uNi 4

NANI32 Lﬂsﬂzﬁ%’aga Laranus1una

ar



uni 4.1
AsnauUasnuaelalunannuailaAasui1daan

VBIDNTIUNNT  ANATULIFY
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unii 4.1

Han1sATIEdaya wazafusiena

4.1.1 wan1sAnwgasivugulunisnanndnduailoansuitaan
PNMsAnwIgasiugunsanleansundaa 3 gns nudileanIuansi 1 lasunis

gousugInanmszansifidiunanvosutan a3y wagliln dalldudielvisavifuag

[
A [

Y g ad a i 44' ! = ad v oo
Woedudavedlernsuiiloidounitgnsduy isezliuadasiinzuuuainuveuaieaud
ndu savd Weduda AnuveulngTulazanyurUIINYUINNINEnTaUdIugashn 2§
drunanvesuananniulurilinduvesuunaundwiaan uazgesi 3 lasuniseeusy
b cs' = a2 = = A a a i
Uegiign sz dvesleaniuiludvisunileuleaasuuy uazlilinduvesniaaius
Wesannwann1shasiziaaelusunsudniagy nudnlifieuuansislunngdnu Fald
ANwIAMANEMENIINIEAMYRIlaAASUNT 3 gAsiUSEUTEUANANBAENIANIEATNYBY
lomrSuansmuauiiedndongasinzauluimunidulesnsuuendanuadlusely

M13199 4.1.1 AlefeveIRsluUANNYaUAUA1NY YadlomnTuiaan 3 ans

ARENYME AZHUUAIUYDU (8T)

1 2 3
anwarlsing 7.27 + 1.08 6.77 + 1.30 7.03 +1.22
q° 7.20 + 1.21 6.93 +1.39 6.77+1.25
nau™ 6.80 + 1.86 6.13 + 1.63 5.87+ 2.21
AR 6.60 + 1.61 6.50 + 1.41 6.60+ 1.71
iloduia™ 7.03 + 1.38 6.87 + 1.11 6.73+ 1.14
ANuvaUlneTId 7.00 + 1.51 6.87 + 1.07 6.53+1.55

naewag : ns wnefs Afilifinauusnsnsiuegnaditeddynisada (p>0.05)

a L4 14 { o (%
4.1.2 Nﬁﬂ']iﬁﬂ@"lﬂ"li’)Lﬂi']%‘lﬂﬂimﬂqun\iﬂWUﬂ']ﬁm']WLﬁaﬂqﬂﬂiﬂﬂtgaﬂgﬁﬁ
Wugu
« v b4 !

INMIANBIRUENYAENIINENMYBIleARTIgRTIUEIUN 3 gas WaluSeuieuiu
lempSugnsmuny InefiansanainarmiuniiavesdiunauniouinleAniuuazdnsn1svy
Wuadlarnsundsannisdunds wuitleansugnsi 1 Sraundauazdnsinisuusy
IndlAesivlernsugnsauANINTandanis1en 4.1.2 iesnlearsulaaignsy 1 dn1s
Tduauay YRSy TudSunaiunnnitgnsdugdeilifidanuniiateswasdadanaluds
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nsTuyvestlenniy lnaArmnuniiatesnistuyavinndy  Asuilaiianiiavilennsy
gnsn 1 unldlunisnaaeumgnsivanzadlunisyileaniuuesiudenunly

] U a a
f19190 4.1.2 LLﬁ@\‘iﬂmﬂMUﬁm'Nﬂ'}EJﬂ']‘WSUE]\‘i‘l’e]ﬂﬂill'J']uaa'] 3 gn7

Aunia (waed) nstiuy (Geuas)
ansmUAL 21.25 + 1.37° 3052 + 2.62°
ans 1 26.40 + 0.53° 18.81 = 0.52°
ans 2 3353 + 0.15° 10.58 + 0.68"
ans 3 3013 + 0.21° 16.83 + 1.23°

o

WUELNAR : Fadnushunwniisnetu wunedls miidianuuanssiuegaditud AgyN9adia (P < 0.05)

4.1.3 wan1sAnwgaslunisnannandualaarsuainnaniaeiugonunaly
4.1.3.1 AnunUSinaeudenuaduiivanzaslunisuanleaauueuiudanuay
f\]’mmaﬁﬂwﬂ‘%mmwmﬂﬁammaimﬁﬂ‘%mmmﬂﬁhﬁu 3 580U AD
20, 30 Wag 40 AU NAT1EA 4.1.3 nuTauesUFenuaslad 20 a3 Tlnmuand
mmwmw’lnamsmﬂulaﬁﬂimammmmmﬂmmwﬂumummmmLLaumuamwmﬁmuw
dovvnivBinauen 20 i TUsnameiilflulasadlomninddddnan vt
Uhinaringiu anslirunsiuarnisuu Auaviilieuniiavesdiunaundeanileanty
fetios wavdmavilinistuniiniu (153an, 2531) Teldileandugnadenandluvnig
AATIARENBENINEALAaENATsalU

M1599 4.1.3  uananImnInenInvedlena st liufonuasluiug U suiieuiu

gnsAIuA
anwuzUsng Aunila (waed) m'i%uz\! (Sovaz)
gasmuan  JEIImMReS 2150 + 1.37° 30.52 + 2.62°
20 nu fdvruudes Wdenuealy 2830 £ 0.56 16.12 + 4.78"
nszanefasiaNe
30 AU fdndnsonu Waen  67.90 + 1.51° 14.00 + 3.96°
wasly Juiudungy
40 N3 fddergouq wWienuadly 5493 = 0.81° 13.60 + 3.39"
Judungu

o o

nUBg: MdnustuluIisneiy vinelis AmdanuuandsiuegiidedAynieadis (P < 0.05)
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4.1.3.2 WAN1TIATIIAUAINNIINIEAINLAZNIATNWYRlaARTNLENUREN
wAely
9n51971 4.1.4 nuheanudunsasisveslonaiuegil 5.58 uansitlomaiu
wouwdonuaalufidlunsneaus) wazn1siasizinuaImmslasuinsveslonnsuuey
wWaenuasly 1 miheuilaese 1 0w (100 n31)  AAmslavwInsiusiu 3.17 nsy
lugiu 15.11 nfu mslulewnsn 1652 n¥u Anaiu 62.45 n¥u uamd 0.52 ndu

a wa a = 2
f19191 4.1.4 ﬂmalll]fﬂ‘m"lﬂﬂqEJﬂ']WLLa%VnQLﬂlIGUENVLQﬁﬁiﬂJLLEJ@JLUaaﬂLLW\TIlI

AMANYME laAASugnsAIUAN laAmsuueudanuASlY
(Sovaz) (Sovaz)

AMENBALNINIEATN

AUYLA 21.25 + 1.37* 28.30 £ 0.56

Snsmstuy (Overrun) 3052 + 2.62* 16.12 + 4.78
AMANEBAILNINLAL

Armnudunse - a9 - 5.58 +0.07

ALY 62.5 + 0.16

Tty 15.11 + 0.74

s 3.17 = 0.09

USunaundule 2.23 + 0.07

Aslulainse 16.52 + 0.59

i 0.52 = 0.02

P47 : * auauAg, 2549
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a o

4.1.4 NAIINNITANYINTTERNTUVBILUSInANIdanandudl laAATuLENURaN
uAgly
A19199 4.1.5 ARAYUBIATLULAINTOUATUANEY JadlornsuLauiUdantagly

v v
Jaya Saway
=
ANUNIND TR
fud
- YRUNINNGN 4
- Y¥RUNIN 25
- gauulunay 31
<@ ¥
- YRULANUDY 19
- vankileinweunseluveu 14
- lyweuidntles 5
- lddwautiunans 1
- ladyauunn .
- lweuuniign 1
ATUNAUY
- YU 2
- Y¥RUNIN 15
- gauluna 40
< v
- YRULanNlaY 18
- vanlulaweunse livau 15
- lyweuidntles i
- lddwautUiunans
- lalwaunnn -
- lydweuuniige 1
AUTHYIR
- YOUNINNIGN 16
- YRULIN 34
- gauulunany 19
I3 v
- YUY 12

- venlilanweunisliveu 8
- liveudnies 3
- ldveulunans 1
- ladweuann 1
- llvouinniign 1
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A15147 4.1.5 (Aa)

Uaya Souay
AMUNInala
druiloduia
- Gaaumﬂﬁqm 20
- EuIIn 41
- gaudunans 17
- Yaudniey 12
- vanlilanweunseliveu 6
- llveudniey 1
- ldweuuiunans 1
- lalweunin 1
- lwouinniign 3
fAuauYaulngsIy
- Ypuanniian 19
- AEuIIN a1
- gaulunans 17
- Ypudniiey 11
- venldlanweunseliveu
- llveudniey 2
- lveuviunans -
- ladweunn 1
- llwouanniign 1

1NNANT197 415 msnwinmseensuvesiuslnaisendafusilonaIuueuyden
waaly 97U 100 Au nudRuslaadrulvgSesay 31 faudisneladudfiazwun
AnuroulIuna1s sundunuifuilandilngiesar 40 fanuianelafiazuuy
AnuveuUIunas susavAnuguilaadiulugfosas 3¢ Tanuianelefinzuuy
ALY UUIUNA éhuLﬁaé’uﬁawudﬁé’ﬁiﬂﬂa'auimg'%faaaz a1 faufanelafinguuy
AnureuUIunans suauveulassaunuitguilandiulngiianufiwelafinzuuy
ArameuUuna frundnsurileraiuneuyFonuadduddldfunnureutunang
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4.1.5  waIINNMIANYIUSIIANTIIMINzEuYR AR aueTlarASuLEAeN
uaaly

NnMsAnwUsTfuTnzauvemansiasilornsuusadenunda Tagviins
90NLUVUTIY Tz anfundn S loredunoudonunduildlunisdvine e
nazynloarin wuuiln dviingnd 200 n¥u fiusnuwléTigungd -18 ssmuuaidea

AWN 4.1.1 vssyiadiveandndiueileaniuieuianualy



UNN 4.2
NARNITwaaLUADNLLAS LY

L4

Y899191385UN" Vi Ty
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unii 4.2

Han1sATIERdaYa wazafusiena

= & a s
4.2.1 NamnmmﬂmqmwugﬂﬂumswamLaaa‘wmmzau
NNSANIAUNIMNNUTEANFUNAVDLLATNT 3 gas TaiN1Saaulasans Lite
MgATHUFILYRNEATINzaunanan lun1svimdnduiiead Nan1sANYI uanefnIsen
4.2.1

M15197 4.2.1 LARIANLRRLALULAINYOUYDIENTNUTIUEAR U 3 @nT

AMENEAIY AZLUUAIUYDU
gnsit 1 gnsi 2 gnsi 3
anwazUsng 7.02 +0.97 6.95 + 0.96 7.00 + 0.90
i 7.00"+ 0.88 6.87° + 0.84 6.25 + 1.07
néu 7.04° + 1.02 6.79° + 0.95 6.33" + 0.89
SR 7.10" £ 0.95 6.82° + 0.56 6.71°+ 0.90
ledudaeauddamgy 713"+ 083 6.90+ 0.74 6.56 + 0.78
ANuvaUlngu 7.16" + 091 6.95 + 0.61 6.12°+ 0.69

NuwWa : Agnuslulutaueiu nuneds AdanuuanaiuetwiidudAynieada (p < 0.05)
ns winede ATlddmuLanaNiueEsltsd Ay n1eEna (p >0.05)

1NA397 421 MsUszdiunuaInmsUszamduiavesgnsiugiuvensad
$1uau 3 gns wuin reaeudalinzuuuniureugnsi 1 uniige Ao Anadesu & nay
sawi oduiaeuudidangu) uazarumeulaesiy eglussiuseuUiunasiareusnn
Faflenuunnineingasil 2 uee 3 1fesingnsil 1 Tdnvasiofuiaudsdameuidan sa
yuvostiwaliidadlddamilougnsdu drududnuazangia 3 gas liuandnafy
ogaiitfodrdnyyeadii(p >0.05) fuiuindengnst 1 svhnsAnumimudely

422 mavnnsAneUSnaiildenundunaunuEIUNEL Y 1UB IHA7
ﬁgwmiugmﬁmmzaaﬂumswﬁmLﬂa?immﬂﬁammﬂu

mﬂmiﬁﬂmﬂ%mmﬁwLﬂﬁaﬂu,miwmLmuei’mmamawmmmﬁgwmiuqmﬁ
wnzaslunisuanieaai 3 gns fiflanuuansnsfiunusnsdiuvesindenuaduse
ﬁ’sumamawaqmmﬁgmmiuqm(ﬁﬁuLLaz{fﬁL‘Ufch) 3 5¥aU (Seway) Aa 100:0, 80:20 way
60:40 MUEFU NANITANINAAIRNIANTIT 4.2.2
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A15199 4.2.2 WANIANLRAYALLUUAINUYDUVBIUSUIUUNURDN WA UADAIUNANYD
YodvaivualugnsduwasunlaNluead 31w 3 seau

AMANYME AZLUUAUYDU
100:0 80:20 60:40
anvazUsng 712 +1.02 7.19+ 0.97 7.08 +0.92
g 7.17 £0.81 7.08 + 0.68 7.14 + 1.02
naw"™ 7.05 +0.93 7.07+0.98 7.10 + 0.67
AR 7.10% £ 1.00 7.02° + 1.09 7.21° £ 1.25
doduiaenundadangu) 730" £ 0.96 725" +1.01 713" +0.86
AnuraUlng s 7.27"+ 0.58 7.20"+ 0.62 7.02° + 0.65

naEwg : fnshulueusiy naneha mllanuuandsiuegelidudAyn1eeadia ;o < 0.05)
ns vinede ATlddauLanaiuegslitedAyEns (p >0.05)

1Nt 422 msUssfiuguammsUszamdudavensadfidnuuiia
Waenunslusiodiunavesesmaiavslugnitiduuazinlan) S 3 seu wud
fnaaeudalvinzuuunmteudiu SnvarUsng A uagndu v 3 seduldunndrafiy
ogsiltfodfyneadin susand fnaaeuduliinzuuuanuveusedu 60:40 Aigaunnsing
MNTEAU 80:20 ogefitfudAynneadd wisedudl 100:0 Fusapldunnsneiusta 2
sy duduiloduifalriuudaiovey) waranuveulaesiu seAUT 100:0 AU 80:20 T
wandnsiuegeiifoddymsadi wits 2 sedunanaegaditeddynisedatussiud
60:40 fetuFadenseduil 1000 Hesnannsonaunudunauiiuvoanadliduii
Waonuadlullévianun 100% wazivaaeudulirzuuneugeuuniian Jaihsedud 100:0
Wfnwimusiealy

4.23  wan1sAn¥INITUSUUTIAMAIMNINU SR mdNREva sleafanGen

A9y
° a ™ av v ° = )
Wrgasieaganaanunluila 1vinsfnwinisuuusanunimnislsesam
furavaseaanUdanuaalumaigay taen1sundiuduainnianwIn ¥.1 unladlunis
UFulpenunmaeagadaniudenuadly lun1swdneadne 3 gnsndanuunndiaiumi
USHNUULUNTU 3 SeAU (5o8ay) AD 2, 7 Warl2 MIUATNU LEAYRIRISI9N 4.2.3
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M13197 4.2.3 LansA1afeAkuuAINTUYIUTINMT TN TunldlunsUTuU TeRan
NSHARLEAT 91U 3 TAU

AMANYME AZLUUAUYDIU
2 T 12
anvazUIng 6.97°+ 0.58 7.22° + 0.44 7117+ 061
3 6.80°+ 0.87 7.30" + 0.60 707" + 1.07
nau 717"+ 0.46 7.28" + 057 7.21° + 050
S 6.93+ 0.61 7.39°+ 0.82 7.13°+ 0.78
doduiaenunddangu) " 7.18 £ 0.52 7.25 + 1.02 7.20 £ 0.97
ANUTUlAETIY 7.12° £ 0.79 7.31°+ 0.67 7.18°+ 0.71

NUBWA : FdneslukuIaumiy nunede AlauwnneivegeiltudAyn1ada (p < 0.05)
ns vinede ATlddauLanaeiuegslitedAyEns (p >0.05)

Ml 423 mstssfiuguammsUssamdudavonsadiifinuuiia
Wuduildlunsusudgenunim S1uau 3 sedu wuin fneaeudilvinsuuuniuvougnsd
2 ($ovaz 7) uniian fe flredsnzuundnwazsing d ndu savd uazauveulnesm
atflusefuraulunansiiwauann dagnsi 2 Gevar 7) fauunnsnsaingasi 1 Govay
2) LLaBEjG]Sﬁ 3 (Foway 12) agnslltvd1Agyn1eaia (p < 0.05) desniiduduiifidiunes
1948 ndusaduaeiililunmsuiulsemnmasvilinuawnessamdudaveead
wWaenunsluAtulunngsu dauduioduiaenuuddaney) fis 3 gns liuandnefuoeng

NydAtyneadia (p >0.05) Anundengnsn 2 Geuay 7) ANy IR Ladsell

4.2.4 namMIANEsTAUAMINNUTIINZaNA UNAnSuTlwadaniUdanundly
NMSANEITERUAITIUTIIN AU URBA Sl aR A enuasly Ynisan
U%mmﬂfﬂmamwmﬂgmm TnevinisnaansUSunamansie 3 sedu(ndu) fe 7, 14
Waw21 MUY NaNISANYILEAIRIANTIST 4.2.4
AN51991 4.2.4 LAASANLRADAZLUUANLYBUVDITEF UMMzl lunAn A ueiioad
nldenuadly 31U 3 SEAY

AENEALY AZUUUAUYDU
7 14 21
anwauzlsng 7.37+0.93 7.13 £0.76 7.20 +0.91
a" 7.20+ 1.20 7.11 + 1.09 7.09 + 1.61
naw” 717+ 1.05 7.01+ 1.13 7.00+ 1.22
SEUR 757"+ 0.57 7.15° 1 0.63 6.98" + 0.81
doduiaenundadangu) 707"+ 1.20 7.18"+ 092 6.93 + 1.46
ANTEULAYTI 727" + 117 717"+ 1.01 6.89" + 1.20

WA : Mdnwslukuueumesiy nuneds Alanuueneivegeiitudfyniada (p < 0.05)

ns winee AlddanuLana1eiuegsilidedAyeana (p >0.05)
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911999 4.24  sUszsifiugunmmsUszamduiiaveasad mnidenualud
AnwnseRumuvUBINgan S1uau 3 sEAU WUl gveaeudalriazuuueveuLyad
Waenuadlush 3 seiu Tududnumsusing @ wazndu lduandnsfuedisdfoddyms
afif(p >0.05) dhudusarid ieduifaeruudmiiangu) uazauveulnesi fragoudy
Tifazuuuaseugasi 1 Usmaniniane 7 n3u) inilae Aefiduedsazuuusani
dedudatenuudmiavey) uazeruvetlaemiueglussiureuunaisdeouann G
ATIILANATATNEAST 2 (UTiainianse 14 ndu) wargasil 3 (Whinuhaianse 21
n3u) agalidudIAYNI9Eds (p < 0.05) é’ﬂﬁ?uﬁuﬁaﬂqmﬁ 1 AldUsnanimansie 7 ndu
Dusgfuanuvuimngaslunsdaeadannd donundly dandnwinisseniuves
Fuilnniidireisadiudonundusely

L2

4.2.5 nan1sAnyIN1sEaNiuvesduslnanldenanduaiiagaainuaanunaly

'
6 a

A1519% 4.2.5 mamﬁwwmwam%’wmﬁu‘ﬁmﬁﬁ@iamamﬁmwaaammﬂﬁammﬂu
(Sovag)
wadandenuasly Al (Sovaz)

1. anunsnala

- YAUNN 27

- aUUIUNAY 49

- yaulantey 13

- 12y 11

- liweuidntew 0

- lslyauunans 0

- lalgauunn 0
2. Anuna lafadnuazAigg

2.1 dnwzUsng(Fveead)

- 99ULIN 0

- 9oulIunas 0

- DouUANToY 17

- Wuantee 32

- WwuUunang 51

- NN 0




A15147 4.2.5 (71)
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waaanuaanuAsly

a v
AUR (SPYa%)

2.2 Sa9R
- 9OULIN
- 9oulIuNas
- gouUdntioy
- Wudntiee
- |WuUUNaNg

- NN

2.3 nau(vienvaUdonundly)
- 9OULIN
- oulIunas
- gouUdntioy
- elantoy
- vieuUUNANY

- BUUIAN

2.4 Fnwasiladuia
- lifinnnuudedanguun
- ladfienuudedanguiiunans
- lifieruudedanguaniioy
- anundsBangudntes
- AnuudeBanguUIunang

- anuudadanguann

2.5 anuidnandsluiin(nfusaaanunela)
- gaUNN
- gaudunand
- 9aULANRY
a I3 %
- finlaaniey
- fialavunana

- fatauin

o O O O

18

32
56

16
49
35

17
23
52
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NN 4.25 msnwinseeniuvesiuilaafifresadiudenunsy wuin i
anufanelareluadiudenunly egfinuveuiiunats Antdufesas 49 ammelase
dnwazUsing@veasad) Wuliunans Aaludesay 51 fumufisnelavessanfidy
Uhunans Andudesay 73 funduven fnduneniudenunly veuuiunans Andudesas
52 daududnunideduda aruudmiavgudniion Andufesas 49 wasdumnudin
pndsluuin(nausarsdonunds) Sandnlatunans Amdusosay 52

4.2.6 naann1sAneUTeufisuwaianniiosnainiuaianndenuasly

nmsineUieudisueadaniiomaineiia a fuwadainiudenunsly Taetiun
Ansgrinuantinianienin uaziail elUSouifieuauunnanavesNEn S inanad
AN571 4.2.6

M58 4.2.6 LAAIHANITIATIEVAMAINUTIUTIEUNNIEATNUAENIAATVBUEAR N
Vi099a1n Laziwadaniuaanuadly

AN wadaniianane wadanUdenuasly

NNAIBATN

-And

AAIUAIN(LY) 16.60° + 0.01 32.32° £ 0.03

AALAY (a%) 10.92b + 0.06 15.81% +0.02

Adnaeg (b*) —2.56b + 0.03 15.13% + 0.02

—ﬁ’]ﬂ‘%mmﬁ’@ﬁi% (Aw) 0.97b + 0.00 0.98° + 0.00
M9Ladl

AUsinmenatu” 68.85 + 1.13 68.34 + 0.60

-Apnudunsadig 4.56" + 0.04 3.96° + 0.06

nueg : Arsnuslukuiueuseiy nuneda AlianuuandnsiuednedidedAgymieada (p < 0.05)
ns vineis AmldiinnunnnaniuedidedAgynieedia (p >0.05)

91NATN 4.2.6 N1TIATILIUTIUTBUANENTRVIN A NUBINENS Ul WU
N19ILATIEYANE YesnandugiieadiUaontadly FLANTutosni191eada1nienann
d' | 1 1 ! g ¥ ¥ d' ! d‘ o a‘ d‘
Wosnnlulalddnaus1ms widunsdouqanuidutdunldieususisd nfusaveuad
Wasnuasly  @un1siAsziaAIUsNIatindasE(Aw) n1enenn veswadiudanuasluiu
N v a ! Y] | AN v o W aa S o
waanviesnandanuLana et ueg1elitedAgynIsana(p >0.05) Inslwadiudanumsluil
AUSHNNBATE(AW) AR 0.98 NANITIATIHAAMAINNINAT WU ANUSUIUAIINTY VBY
wadlldonumsluduiwadainiesnain lddauuenstsiuegniidedAgynieads Lazan
3 1 1 a A = [ J A = [ J
ANATUNIAR1 WU LeadURenuadly daandunsaaindt e 3.96 Fudunsauinnid
LWAAIINTIDINATR nedianuLana1siuegldudAynsadf(p < 0.05)
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4.2.7 waaNNsANEIBIEMTRUINYvaIHARFIEAR N ABNLATY

NnnsAnwegNsLivnw e manAusilaaaInUdenunla Tnsussquadldly
fhenanadnindionsau (PE) surntindae 7.5 #u. A2 100 @@ hudngnd 90 nu
wieuidulataliauindae (ninadv) wasihluiAvinwifgumgll 4 esmwados  1u
JrUEIan 8 dUAY wazduiiagesivagaunn 2 Uaii Ae 2, 4, 6 Uag8 dUA Lagwa
MTUATILIAANIMNAUNTE ansfansnadl 4.2.7

(%
Y

M99 4.2.7 ULAAINANITATIATURRUNTENMUA(TPO) warUIuaBaniaysnvondndue

LwaavINUAeNLASLY
F2EZIAINSNUSNE USunuqaunid (CFU/g)
(Fa) >
QAUNTINIUUA (TPC) gaduazsn
Susu <10 (naUseune) <10 (peUseune)
2 <10 QneUseune) <10 (peUseune)
q <10 QneUseuney) <10 (peUseune)
6 0.69x 10" 1.12x 10"
8 1.20 x 10" 247 x 10"

MNeNTT 4.2.7 wansmamslesgiuiinauideaunislundnsusisadanniden
uadly wud nmsifudnwwadndenundlufigumnd 4 ssruealdea easnly
6 dUnvi T uaugAuIsTomaliiAuinasg uillduiuBaduasiAumasgiuditmun
¥ resgou s, 519/2547 (304 wadoou) wansi wadmnudenunaluiengnisiiy
$nwn 4 FUavi Belenuvaeadenarlidusunmederuilnalufuidegdunid
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unii 4.3

Han1sATIEdaYa wazafusiena

= & a =
4.3.1 Na"\]"Iﬂﬂ’]'ﬁﬁﬂ‘t‘i’]ﬁjﬂiwugqusl‘Uﬂ'ﬁNaﬂLLEJ?J‘VIL‘VI&I']ZﬁQJ
NNIANYIAUAINNNUTEAMFUNAVDIUENTY 3 gRT TIVINTARLUALENT Lile
MEATNUFIUVB LI ANNANEA Tun1TvIHEA U9 LEL NaN1IANYILAAIRINITIIN
4.3.1

M19199 4.3.1 UARIARALALLUUANNYOUYDIGATHUFIULEY 1Y 3 gnT

AMENEAIY AZLUUAIUYDU
gnsi 1 gnsi 2 gnsi 3
AMSUEULIULTA 753"+ 0.57 6.93" + 0.69 5.60° + 0.97
g 717"+ 0.59 6.80"+ 0.81 597"+ 076
nau ™ 7.00 + 0.69 6.77 + 0.73 6.87 + 0.78
AR 7.257 + 0.61 6.87" + 0.62 592° + 0.81
Woduda(anuviia) 757"+ 0.57 6.53" + 0.57 4.60"+ 0.77
ANNYaULAYTI 7.40° + 0.67 673"+ 0.78 520"+ 0.76

Nuwn : Agnusluluuaueiu naned AdanuuanaisiuvegsiitdudAynieada (p < 0.05)
ns winede ATlddmuLanaNiueEltdAy1eEna (p >0.05)

91NANT197 4.3.1 miﬂizLﬁuammwmqﬂﬁzamé’mﬁmaaqmﬁugmaﬁmu 3 gns
wud fnadeudaliieruuumiuvounisnunaueni 3 gas liumndnatusgnaiitdeddny
yn3adA (p >0.05) s 1ziinduveadenundlumiioudunngns drumsiunsusivusunds
3 savd ledudateumile) wagauveulnesiy vesgnIiug U 3 gnauansaiuogig
fvfoddymaiap < 005) WomniidunauilfuazUsunalunsndniuansaiu Fe
aaouduliinzuuunnuteugnsi 1 wnlan Ao druntsusuuounts 3 saui eduda
(aramila) uazauweulaesin aglussduteunn faudadongnsd 1 Hugnsiiniian
uwhmsfnwdnsdruveaddenuaslu@u)uasiudonunalu@)imanzaulunisudn
fosnansil 1 wenildfiAuazsandsded uinsuivuruailiudedudadidanumia

S a [ 2/ =€ o Y J
mummﬂmulmaﬂuaa ‘QQUWSJWWGMUWWBIU
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4.3.2 wavnnIsAnEIsRTdIvvealdenunduWu)uaziudonunslu(§u)d
winnzauluntsuanueuanuasnunely

Pnmsinesasdiuventionuadu@uuaziudonuaddu@u)ivunzaulunis
HARLEY FelanuuanasiumusasduvenUdenunslu@u)reiUdenunslu@u) 3 szau
fio 1:4, 2:3 Waw3:2 MUAIRU NANISANYIMANIRINNTIST 4.3.2

AN5197  4.3.2 LAAIANRAYAZLULAINUTIUTBIUS UL UAB WAL (Tu)daUdanwkmaly
FEUIUNSHARWEYN U 3 AU

ANANYY AZLUUANUYDU
1:4 2:3 3:2
ASHULTLLT 6.90° + 0.80 693"+ 0.83 773+ 0.74
3 7.07" + 0.83 6.94° + 091 750"+ 0.78
naw™ 6.97 + 0.94 7.03+ 0.85 7.13 +0.90
AR 7.32+ 0.76 7.39 + 0.84 7.28+ 0.86
ileduitamrmile) 710"+ 1.03 713+ 0.97 767" +0.96
araulnesI 7.07°+ 0.98 7.16°+ 0.91 7.50°+ 0.90

naEwg : fnwshuluueuiy vinehe mdlanuuandeiuegadidudAyn1eedia ;o < 0.05)
ns vianeds ATlddauuanaeiuegslidedfyieans (p >0.05)

1NA57 4.3.2 MTUTEEIUANAININIUTEAMAURAY DI LENNRNYIENTIEdIUVRN

I y ! A L aa ! a Y (3 I o [
wWasnuadlu@u)sadenundlu(@u)nilnasendndueiieuainudonuadly 311U 3 seau
WU gnedeuduliaziuuauyeuensdiurealdenuaduudeidenuadlu(@du) 7
AU 3.2 Wndige Ae daefgsunisurunruals d Wedudaeiunile) uazaueu
lngsiu aglusgsureul1unandlawaudnn Falinuuand199InsEaun 1:4 uagseaun 2:3

v o

U HTydAYN19EdFA(p < 0.05) dIUAUNAU LAZTEYIA ¥19 3 S¥AU Luans1eiUuag19ll

v o w a

v A MEDA(p >0.05) lesanUdsnuasluna 2 wuuldusnaneiu Feszaui 3:2 laues

<
'

U
Aa o 1 o & o o da A a o Aa o

N aﬂcl“}mgﬂqiLLNUumumﬂﬂﬂULu@ﬁﬂJNﬁW@ lmﬂuﬁLﬂUIﬂﬂﬁﬂmqﬂJ@maﬂUmSV]ﬂﬁﬂaqLL‘EJ@J‘V]'JVLU
ﬂ U

[

IUUFNADNTLAUN 3:2 WdnwWauIsia U

4.33  HaN1TANYINISIUABULUAIANANBALAMNINYDINEAA ITULENN

WasnuaslufivhnmsiiuSunavesudefiazarelutihi 68 ssrnusnd

MnMsAnsINMIIUAsuLasnudnyaz AN YR AR MeTLEN N Ao NLASTIT
nsfiudiunavesdsiiazatsludii 68 esarving lneviinismaaeunmdnuas
Wisuisudunandusiuenainiudenualuainde 3.3.7.4 uan15@nwrlud1umnige
Sasoluil



] a ¢ = wa a
M1319N 4.3.3 LLam\iNaﬂqiqLﬂﬁqg‘V]Lﬂiﬂ‘ULﬂﬂUﬂmaNUquﬂﬂqgﬂqW LLAENINLAN
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ARIATN weaUdonunely weuAanuAly
(68 29ANUND) (@nde 3.3.7.4)

N9NBATN

AUsInameudsiiazaneluih 68 + 0.02° 65 + 0.01°

(89FNUSNY)

ANg 31.38 + 0.31° 32.58 + O.22b
- AANEINg (L) -0.44 + 0.08 -0.49 + 0.11°
- AELAe (%) 16.32 + 0.15° 15.42 = 0.09b
- AEWAY (b%)

N9LAdl

AANdunsanng 3.33 + 0.01° 3.37 + 0.01°

naewg : fenuslukuueuseiy nunei AfianuuandsiuegfidudAeyn1eeadia ¢ < 0.05)
ns Winede AflddauLanaeiusglted Ay Ens (p >0.05)

N a ¢ wa a &
NN1TNN 4.3.3 ﬂqijLﬂiqgﬁﬂmﬁﬂJU@W%‘]ﬂq'EJﬂ']W LAZNILANYDILENNNLUGADN

waluATuSuuveadsNazatslutiuans1eiu WUl welUaenuaalunTuSuNuYeLT 9N
avangluln 68 89A1USAY HANE AIMNEINe (LX), A1dwne@®) wasadinass (b*) Sauau
A o~ ) & v Ao A 2 A H a ¢
WaeUAULELLUARNLAILLINT® 3.3.7.4 NRUSY1veTsaza1eluti 65 89A1USND

L9997 NIULELLUADNLAIINLIUTY WainUS Y dsNazateTuln FavinTadiudu

1% 1 1 [ 1 a a a 2 A T a s
ae d@rumaniiluninstanaddloiinusinareadwaranslulniu 68 asusndg

5

= a YY)
A9 4.3.4 LAAIHANITAATIEUAUN NN U IEENFUNE

q

AN HRIERNET IHIIERRTENET

(68 BAUIND) (@nv0 3.3.7.4)
msusuuvuds” 7.12 £0.45 7.07 +0.64
3 7.25 +0.77° 7.01 +0.32
nau™ 7.22 +0.72 7.26 +0.52
SR 7.31 +0.80" 7.10 +0.44°
odusanumiln)™ 7.16 +0.34 7.09 £0.26
ANUTEULAEsIU 7.09 +0.55 7.13 +0.70

M snwsninsiulukuteumneia Aladelinuwandeiuegelited1Aynieadia (p<0.05)
ns vianeds ATlddauuanateiueeslidedAyieana (p >0.05)
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NNMFIRTEiRaAmsUsEamduiavesueniUFonuadu(68 osmuing) evin
nsiSeuisunendenuadu(@nte 3.3.7.4) WU AunmnUsramdudEliuaneg
fusthaditeddnmeadaii(p<0.05) ludunisuduueuails ndy odudamnunia) uay
auwoulnes dauiud wavsand veaeudtlviazuuuanuveuLeRiUIInae s
fazaneluni 68 asming wnflgn ogluszdureutiunaisouun o ndveusy
ity medy wersamiviutudndes ldinaaeudureuinniuenyFenunduan
fi9 3.3.7.4 FadenusniBonuasluifuiinuvewudsiiazaneluth 68 ssenuing

% ('3

4.3.4 WaMSANYINITERNTUVREUSInANIdanandusLaaUFanuAalY

suANUNelananandasweLUFNwALTUAY NSwHULYUNTY Savd Ledula
(ANUnila) uazAIUNTANANAT

a - ) Y a Py a o ¢ = Y
M1319NM 4.3.5 Naﬂ'ﬁﬂﬂ‘tﬂﬂqﬁ‘EJ@aJi‘UGU@\TQ‘UiiﬂﬂV]N@@Wa@]ﬂmemLLEJ@JLU@’E‘JﬂLLWQIﬂJ (So8aY)

wesUaBnuLagla anud (Gowaz)
1. anunsnala
- YaULN 28
- ¥ouUIUNAY a1
- yaulantey 24
- a8 7
- liweuidntey 0
- lalyautunans 0

2. anunalafadnuausange

2.1 nswHuuYuNle

-lalldunn 0
-lallduunans 0
- liladndes 11
- lpanties 32
- laUrunans aa

-lewnn 13




A15147 4.3.5 (51)

68

geaUAanwnaly

a ,v
AU (5988%)

224

- 99ULIN

- oulIunas
- geuUdNtioY

- Wudntiee

- WwuUunang

- NN

2.3 S6Y
- 9OULIN
- oulunas
- gOUANT0Y
- antiee
- WwuUunang
- | uNN
2.4 ndu(vienvaauUdonundly)
- 99ULIN
- 9oulIunas
- poUANTeY
- Melaney
- aNUIUNANY
- YIOUIN
2.5 eduia(anunin)
- lainiaun
- laniaUunaig
- lslviladntes
- yiladntay
- niaUUNaNa

- yiaunn

15
27
49

17
31
52

14
19
38
29

17
21
a1
20
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A15147 4.3.5 (51)

geaUAanwnaly Aun (3ovaz)

2.6 AnuFanandrslun(ndusadonuncla)

- 89NN 0

- gaudunans 0
1 I3 ¥

- PRULANTIY 8

- Anlaldntioy 16

- fntaununans 51

- fntauin 25

NI 4.35 msnwiniseensuvesuilaniifiensuiudenundy wuin 4
AuRanelanalesiuaanumal agjﬁmqmaumuﬂma Anvdusesay 41 anuwelasanis
wivuvuuts Wuwnans Andusesay 44 dudduliunars Andudevay 49 savdidy
Urunans Andudosay 52 @unduvon esUiunans Andudesas 38 @ruduiedula
(mamiln) nilniunans Andufosas 41 wagdumuidnanslulin(nausaden
waaly) $Andalavunans Anlufosay 51

435  WAINNISANEUUTEUNEUAMANEMENINNIEATNLALLAN VDI Y
7ioenan 2 YuanuLeNNUaanULAelu

PNNTANWILENINNTIBIRAIA 2 VA (B8R A Lauanlaandy, ¥ia B LN
Waenuzund) funsudenunaluainte 3.3.7.5 lneunandnseinuaudininigamn
wazLadl IielUTouiieunuuANaHAR ST uanIR a1 4.3.6
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= a ¢ = wa =
M1319N 4.3.6 LLam\‘iNaﬂqiqLﬂi']%‘mLUiEJ‘UWlEJUﬂmalJ‘UGWHQﬂW?Jﬂ']W LLAENINLAN

AN uguUAanuasly usuyia A ueuvin B
NIINYATN
ASunaniisase 0.94 + 0.01° 0.82 + 0.02° 0.83 + 0.01°
Aa
- AnAEINg (%) 31.38 + 0.31° 27.83 + 0.01° 24.30 + 0.01°
- ANduAg (@*) -0.44 + 0.08 6.54 + 0.34° 1.71 + 0.01°
_ fdndos (b%) 1632 + 0.15° 17.95 + 038"  11.77 + 0.02°
N19LAdl
- JBanmnnuty 27.38 + 0.87° 2313+ 1.61° 2358 + 0.96°
- Aanadunsaana(pH) 333+ 0.01° 3.50 + 0.01° 3.06 + 0.07°
- JSanaunsaviaan 0.03 + 0.00° 0.07 + 0.00° 0.06 + 0.01°
- UsunanduleGevay) 1.58 +0.01° 0.71 +0.05° 1.51 +0.29°

naeg : fenuslukuueuseiy vuedi milanuuandsiueglidudAeyn1eeadia ;o < 0.05)

6

1NM5199 4.3.6  MTIATIERUTsuiguAMatURANIeN I8N TN RINERS T ke

| A a0 2 goj a ! a oA a (% L3
WU weadenuaaly TAuTunanidase(Aw) gritueuidn A uagB Ad Yoiwdnsio
weuvia 3 vile JanuanARied it dyneada Wesnniluienindnainingiud
wANFNeiy Fedanalvidvesienuaneneiume @umiaail AusunaaNiy vesusuUien
waalufianganduenyiin A wasB Arrudunsn-aapH) weaudenunslufidnegn 3.33
BYIENINNAVBLENYTA A 91 3.50 Uazhouvila B 1 3.06 d3UUSIIUNIANIINA WY
WaenuasludiAdigs Welieuanduweustn A wasB  USuasduleveruvedwsulden
S A 1y = i a <) | ' ' a oA
wasluiiSunuegfevay 1.58 Feandueuvila B 1anties uslnndtueuyila A agnedl

UedIAY N9

4.3.6 HAIINNTANWIUTTA TN ANvR ARSI LENIUFanuASTY

MNMIANvIUTIA T ImNzanvenAnfusiusuUdonundly  Tngyiinig
peNUUUUTIA A eiimngaufundndeineniddenuasluildlunisdiving Ae vaaui
wuuilUnaiin ﬁmﬁfﬂqw% 220 n3u annsaifiusnuldfonmaiives esanussquen
rurfou wieuiwhmamaaeslidnisusussy uasiuiinuresudsiiavangluiil 68
oamu3ng shlvimaduimaslumaiuinunesliogldun
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unii 5.1

A3Una uazdalauauue

5.1.1 dyunanisnnaas

MnmsAnyIgesiugunsnanlenriuniiaat 3 gns wuiilerndugasil 1 16Funs
sausugefian Tnefezuunaureuiadodud nau savd edula aruveulnssmuay
Snwarsnguinaiignsdu ainnsAnvandnuusanenimueslenaiugnsiiug L
3 gns deisuiulerrsugnimun Tnefiansanaindinnuvilavesdiunauniensi
lorr3uuazsnsnistuyvadloraiuvdaninnsduuds wuinloaedugnsd 1 fearuvie
wardnsnistuglndifesiulorniugasmuauinniian deuisldideniisiilonniugnsi
1 wldlunsfnwmgasivsnzaslumsvilenrsudonunda

MnMsAnwUTnaueuUAenuadluiUnauan1siy 3 sefufie 20 30 wazd0 n3u
wuUTnamesdenuaddai 20 nfu fanadinismenmlndidssivlerniugasaiuau
wnfigavislusunmiauagnisiuy auauifnanisamyesleaniuusuudonundly
wuAmmianifu 2830 + 056 ShTNFURIAY 1612 + 4.78 way ANy
AaaudRnueiivedlarnsunsudenuady wudn  Tlududesaz15.11 = 0.74 1Ushu
Sewaz 3.17 = 0.09 YsmaduleSevay 2.23 + 0.07 aslulawsniosas 16.52 = 0.59
wazineay 0.52 + 0.02

NnmsAnnisteuiuvesiuslaniiiidendandasilenasuiudenundly  $1uIu100
au nuin fuslanfesay 31 Sanuflmelosudfiazuuuanuveviunats sundunuin
fuilandosay 40 imrwitanelafinzuuuanuvoutiunans Musavdnuinguilaniesas
34 farwiaslafingiuuanuseunnn suideduianuinfuilaniosas 41 Tawdis
wolafinzuuuauveuinn suanuseulagaunuinfuslaadiulngdanufisnelad
AZLUUAIINYBULIN

MNMIANYIUTTIS TN zauvewdn fuallaaniuueuiUFonundly Tneviing

9BNLUVUTIYA T Tvanzaufunanfusilonnsuneuudonunsluildlunssming e
nazunlonrdu wuuilln dviingnd 200 n¥u iusnwléTigungd -18 ssmuuaidea

v
5.1.2 UaLduaLue
5.1.2.1 msinsdnwergnisiuinyveslesniy
5.1.2.2 msinsuUaenuaslusnlglunisimuinandusoueiuim
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unii 5.2

A3Una uazdalauauue

5.2.1 d@gUna

MNMsAnyIgnTeadfizaniitun i lugasiiugiu Ae grsil 1 vansauiiae
ilesanazuuummaaeudy Tnsinaaeudalinzuuumuseusniian

MnnsAnsuimadidenundlunaunudiunauvesveumnariaualugnsi
wanganlunssdniead wui nmadisiFenuaslunaunudunauroseanariaunly
dunauvensad iudosar 100 vesinamesouvaniildluiun fuaaeuduliazuun
AnueulneTidluseRureuUUNaRYRUNN

MnMsAnmIMsUTuUTIRUMwWIssEamauiavessad anAenuasly wuin
an3? 2 (Fevay 7) lunsuiuusnanwmadszamduiialunn i lae gmaaeudals
AzluuANaUlneTdlusERuraUU N R YB UNIN

MNNMsAnwsERUANEIMNUAVIraNiuladddenuasly wudt evinisan
Uinauthmansisasingns  Usinashemansne 7 nfuvesgasii 1 wangaususdados
waandenuasluiign Tnegnaaeudalvnzuuulussfureuu unasisreusnn

MnMsAnwAsBeusUvesiuslaa (Consumer test) #iidondndnsiiuadann
wWasnuadly Tduuvasuaufuguslaamly $1uau 100 Ay wud1 mnuflswslaveuuy
nane dnwarUsing@vessad)itutiunans savidduliunas nauvesdenuadly 1
nAumesunans dnvausidleduifa anuudwmiianguidniosuiunats uasidndnlauin
na

MNnMsAnyIUTBuTiBuIad nTieanainfulsadanniudenundly wuin Ad veq
wAnSusiafiudenunduiifunsgeunin Auinanidasz(aw) vesudnsasifiannnndy
LazATUSIAIANTY YA ol fan liuanansiuegwiided1Agneadsa druainm
\unsaeins veswdadusioadiudenunsly fdanandunsagaunnniiadndusiiadann
RNZRRE)

NnMsfnwegnsiuinvvessdnfusisadiudenundly wui1 wadennden
unalufiiusnundfigamgll 4 ewnwadea flengmisiAuinwegil 4 & Felanw
Uaondouarlidudunsesofuslaaluduteqdunis

5.2.2 UBlAuBLUY
5.2.2.1 msinsiaueaasal
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unii 5.3

A3Una uazdalauauue

5.3.1 d@gUmna
¢ & a ~ 2 ~ ~
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f131 wmalulad messdmsandssualalianumnedn waneds “Gailintuain
mssufuvenalosiouas m’mﬁ” (a combination of equipment and knowledge) Wag
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buildings, and what is known as process technology) tazlniumuie “m’mim’m
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M13197 6.3 wansen X , S.D. uaviegarvesszaumuiianalanlirenisaignenssdnuiiay
walulagvadlasinsidesesnsussynaldaanunslulundnduelosesuuasvuy
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2. Wmhitle i vise | 13 14 2 1 0 430 | 0.68 | un
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3 Wwihilideyaiidanuuay | S| 14 | 15 1 0 0 | 443 | 063 |un
wlade Sowaz | 46.67| 50.00| 3.33 | 0.00 | 0.00
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6. enaduglianug | 16 | 14 0 0 0 | 453 | 068 |uniian
PEnseludesiousy Sowaz| 53.33| 46.67| 0.00 | 0.00| 0.00
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9. dnsudsnviuanislassms | 9wl 12 17 1 0 0 437 | 0.63 | 1A
Tivnsuawmineu Soway| 40.00| 56.67| 3.33 | 0.00 | 0.00
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SWANITNABDU oo FUT e,
YaM19819 euUAINLAGLY
YOHUTINA. oo

1. ﬂENﬁUQﬂﬂQﬁNﬁﬂwaiﬂﬁiaLLEJSJL‘U’EE]ﬂLWNISJ (overall acceptance)

L L [] i [] []

gouun  veuliunan  veuldniles weq hiveudndes liveuthunars  liveunn
2. n3venAUneladadn w19 YadueuURanuASlY (individual attribute acceptance)

2.1 anwazusing
- MsurvuvunaveLeuionuaaly

L] [ [ [ GASREA (1 L[]

Tileun llddunars Tdlodntes Tednides  lediunans leun
- Fvagwauldanutedly

(1 L W]y 2= L] [

goulIn  Paul unNaNs  dPuantey Wuldntey  Wuliunane  Wuuin
2.2 Sa¥A

1 L8N, i I N

gouNIN  saul uNa sauwdntey WuAnUey WuUIUNaTe [WuNIn
2.4 nauveNvaulaanunely

L1 15 OO &l

E]IE]‘UQJ'Wﬂ éauﬂ’mﬂmﬂ éauﬁnﬁaa ﬂﬁalll,gﬂﬁﬁ]ﬂ WOUUIUNANY  YADUNN
2.4 AaNWMUZIURANNE (ANUVTLAYDILYN)

Tandieunn  lindeUiunans ldviadntey  wiledntes wilaUiunans widauan
P Y a a
25 AuiAnanA9luln (ndusaaanunela)

o O o 1 [

gouln  saulIuNae BRUANTRY  FARlaENtey  AALIUIUNENY  ARLANIN

3. Gﬁaﬁmﬁu (COMMIMIENLS ). s oo ee e eeee e ees e eeeeee
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A1AKNUIN A.3

UIENANTENIIEITITUEY
AUUN 213 W.A.2543
1399 WY WAE wazInsuLan tunruEYIIRUaain
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LUUUSZLUNS
1 -4 v = a o
n3aenanaInANNsLazmAlulagvaslasinisidy
a ¥ A a o =
1399 NMsUszandlddanunlulundaiueiloAnsulasauunitu
FERINIUN 16 - 17 WOEAIAN 2558
U 99A52 622 91A15 6 TU 2 AMZIALUIATANNITUANERNS
UNIINY1RYNALUL AT TIVUIAAWTZUAT

uas : wuulssdiuiitagUussasdifie Ysnidiurnufianelavosidnsamnisdrenanasd
anufuazimalulad vedlasesnisideSosnsussgnaldiudenundalundn fast
lapnSunazuuunIY vosanevalulad ANNTTUAIANT UNINEE
weluladsvusnanszuns Weuuulssdiuuisoandu 2 da fodl

D,
2D

1

gl 1 Jayamnly
g 2 anuilanelavesdlinsiunsaenenssdauikasmalulagues
lasinsidesesnisuszyndldiudenunlulundndudiloansuuasuuy

INU

dauil 1 doyanald

1. WA
L ane LI v

2. 918
L] 21-320% L] 31-40%

] a1-579 L] 51-60%
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AUINYING

5. AgNsHNMSEREUNTOUTUD UDE 19
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8. ImsUsEduNuLSIASINSeE 190
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ANADY
Y

12, 1loNEsUTENDUMIDUTHI AN &Ll

13. Myousy yiWideu3 ansdilaiiuanniu
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ATUFBIUIBANELAN

15. do / TanaunsaiUsvnouniseusullauiuady /
wiaulton

16. anmnnaonluisseusuazaanaziduszdou

17. USN9919%15 VB NLALLAS BIALA AL &L
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AuUslerianmMssuuINs

18. mythanuslulduselewd
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http://www.hec.rmutp.ac.th/
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AnRNSsuUsENIA

ONANSUSENBUNISHENBUSY tASINISIeanenanmatulagaulseuasigany Useant
UUsEI WA, 2558 1509 MsUszendldildenuadlulundndusilomnTunasvuumu
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NANNUT AN LOAASH LUAR LaTLY
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o
Unun
nandueilodnsy Lwad wavwen dnsviainealininuievateviln wadiulugdu
naliinfisaung Ineusewalnednaliunue varsvlenfdsanaiidueondnval o7y
nane dUdese Sew aud wuu wazwedly tnsemzunsly Junalindiuilsenaveddu
ruaunn Wuitrlusddeaiuueunguuaziin WWuiiwdugniduian engdu wiazibesly

(%
a v a a =

I flyusaulnagy natliansenautaznsenszuen Wasnuds fieddouazamies
vsiugilanansuuen dwdisusenuldfede undadunalififinuauifiiy agde
ane1Msld Aowrs Ussmunaly Un Wasnuasluluduien udduiniansie Auite
Hostuduae Audunaliian vududmals Wionvdonadouldvineomns wu unsdy waysl
nawdefsvenddenduddenundludsdindusavosunduog Inefnisinudonundy i
WaHAndueivangyie Wy MindaeniteaniUdenduzsanasivionundu(iiauay
Ay, 2547)

PnmstnUdenuadusldiamndadaeiielunuddefinanuudadu nisih
Wasnuaaluunwaulianusslendlundandndalloresy 1oad wazuwey Lﬁaﬂhmﬁmga@h
Thudenundlunasdwilinansasilonndy wad wazwouiinnuudanlvy sauadaels

Huslaminiadenlunisusiaauingsu


http://th.wikipedia.org/wiki/%E0%B8%9C%E0%B8%A5%E0%B9%84%E0%B8%A1%E0%B9%89
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%84%E0%B8%99%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%B9%E0%B8%9B
http://th.wikipedia.org/wiki/%E0%B8%9F%E0%B8%B1%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%81%E0%B8%87%E0%B8%AA%E0%B9%89%E0%B8%A1

163

LNASTINEIVDY

1.1 wealy
HoasTey : Watermelon
IoInendans : Gitrulluslanatus (Thunb.) Matsum.&Nakai
bl \- R ¥, o

N

o = h H ‘ v fa
a1 1.1 NﬁLLﬁ%@ULL@ﬂIMWUQﬂui

J AY o a = a ot ad a
waslutugduinilalukauniduerinilungiansieaanens Jananusniiignunaly
ASuUsemutun@ey198us wse @iuninluinadl (Daniel and Maria, 2000) @wsu
Uszinalnetunisvgnunslureiiogmnatauazuanlanngglaeiugneudgniuuin
Tnevialuaziied 3 areugndng duife Wugsssunvialy waadvuiadn saninu wu
wnsladuans upslunasUlo waaluiud wadluids ueslulaenun wnsluds JWudu Wugls
wanduiuduaundsiiodeen ugnuwan Ugniierhwaaunmnseniuin “denfiied”
1.1.1 dnwnuziny
& 2/ I ¢ [y o v < & ! & a =
wasluduldinneglursdderduunenindiduiluiondesudluauiuiu Tud
anvaiginan 3-4 wdn Aulvennuauaglulivugeuunagy Haimu1N3aly nawnelud
VIRUUNAN NANIUAZNTINTTUON TWIMEUHIAUENA1INE 15-20 wufiwnas Wionuds &
Wend@lendy wagdmaes trendiainareduutusavgnnntifsanenasaviivedilons
Aodnihuazmnunseulullefiudadmuwindnunsneguinadanalina
1.1.2 Uszlevuannunsly
1 1% DY) & v v D =
HeanoIn15ty Asuie Shwuralulin Wudu wasdalunaldiieavnindn
memszgaulumedniuuazussiaralgviin egradudnmiiue 3 Innfiudsny uwaadey
I P = @ & v I o v vaa o o’
wan wuni@en Inuna@oy weanesa tWudy widwmsugnd nssmny duldudause


http://www.greenerald.com/น้ำผึ้ง/
http://www.greenerald.com/วิตามินเอ/
http://www.greenerald.com/วิตามินบีรวม/
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nszinzanldsniau ndmdsaasn ndshentin viegitenmstlaaizannuazies floins
199329918 TAssuusenuumsly

ussla fansBnudavdsfidrdesnaunnife Citrulline @nglat) Faasnuansi
Tudenunnindruveaile fuiunssulssmuundudiidudenunainundefendy
Usslomifimunnninfesuniifeany dmduusslovdvsansine Tievenadudon fre
srvugifuiunazduulsslovieganndmivauiifulsaumunazlsadu nsesl
wpaeIAn wardsinuddeiludouaziuienvewnduiaseenguiivhauadieiuls
91051 wnuslaaaluunng @13 Citrulline Tuwssluaziiufisendueulesilusisnieinli
Aansnozdluonsifuduu Gseongninseduilivasniionnaisfiuazvinliszuy
muisudonnaundegfugmsvedhoins)

Waeniifdderseuviorniveuadluannsaiiluldvinenns wu unedu ung
0 unain wnades unedew e dn $1 wWienundlusenfuUie wassuusemududn
1 Tvhauuey won in wavanursatluriiladl awnsadudenunsluluduludiien
wdufsmanss fuflesnyienmaduae Wisnundudasimausiuuaausaialdastae
ussumernstanuaulanieuls nuevadiuesdwenioluiiuqeendraddenliazen
mnuiaAuLe il (Lﬂaam/lmﬂLmﬂwﬂavmwﬁmmwawmmmhmuq ) T Udonuis
win 1030 n¥u FutAurSounduns naniiuiieane1nsuanes Bavasalalls T
aeuen ludenuiunnduaiuuadunddoaiiu wivinily Gfiussloviinliionsse
anla wWaslds Inerunsianisiudendving ulddrufifiduns udandiilundl 15
il udrdneendeiiazein (@am, 2550)

1.2 laAAsy
Torrsy uresvnuutudsrinnds 1dnnnsuavdiuney diluiunisanide wa
futhluiulufifuda Weiiuoinadilundon 4 funisangunnd nsordeiaieady
lorasy lernsudnlasvaluavdosiutuneunisudifenudadnasenouiunuienie
Juudsenu
1.2.1 UsznnvasloAasunuanue
1.2.1.1 Hardened products L‘tdQJuNamﬁm‘ﬁﬁmﬁmmxﬁﬁﬁﬂwmzﬁﬂLL%& (semi-
frozen) wdseonanasestulonnsy (ce cream freezer) wareinluvinliudes
(hardening) N18%&Y
12.1.2 Softserve products +Jundndadiiivilnauiifieensnindesiy
Tornsuludnvaiauds
1.2.2 UseinnvuaelafAnsumuIiaNanA Mg n19n15AN
1.2.2.1 Ice cream
loAn3uanunsautanunmnwlaliy 3 Ussnnde


http://th.wikipedia.org/wiki/แตงโม
http://www.greenerald.com/กรดอะมิโน/
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1.2.2.1.1 Standard ice cream Uszneumeludusesay 10 vesuwdausl
sausfuluey (MSNF) $opay 11 uaziina Sovay 14 Semstusllaiiu Sovay 120 uaziinng
19 emulsifiers waystabilizer

1.2.2.1.2 Premium ice cream Usznaumiglusiu Sowaz 14-16 MSNF
¥ovas 10 uaztnena Yovay 17 ﬁmmi?ﬁummﬁu Sovay 70 wagdin sy stabilizers

12213 Super premium ice cream Usznaumeluiiusosay 16-18
MSNF %ewar 9.25 uaztimadewaz18.5 ummwuﬂlmmuiaaav 30 Taglddinsla
emulsifiersika stabilizer

1.2.2.2 Ice milk #59 Milk ice

Dunanfasifiedofulernsy  uindnainiiuuieivsunaluiudes
az 4-6 Feonaseninduleradulusus (Low-fat ice cream) Taedl MSNF LLagﬁ’]maqmdﬁ
laﬁﬂ“%mmzﬁmmisﬁuvj FupZosay 25 auly

1.2.2.3 Water ice %38 Ice
I a o fal 1A 1 a = | &
Wundnduai liddunauvesunenainisniunssluniuluuae kwda
wazdlvisyiln fruit water ice wag Nonfruit water ice @u “Granite” fia water ice MiA1T
. S Ny 2 % 3 a ! « y A
MU (agitation) Tuvazuduiedlanwuzilunanuindsvuinlvguas  “Frappe” fo
Water ice #iin1sniuluvazuandawinlnidnwazdundntinuduuintdnuan fueiaai
Snwaziduvaarartulddrnsuduesosniu
1.2.2.4 Sherbet
& B (o v e =5 % . ~
WURBRAUNNLNIwdn  fruit sherbet wagnonfruit sherbet lagdl
wenagenitlesrsuuszana 2 wihivsinalviudesay 1-2 veaudaunvianua (total milk
solid) 5eway 2-5 waw stabilizer Sa8ag 0.2-0.5 IngNARAUNUIAT overrun SE1IN95EaY

20-35

1.2.2.5 Mousse ice cream
Lﬂuwémﬁwﬂaﬂﬂ%ﬁﬁﬂmﬂﬂ%ﬁﬁiﬁﬁﬁwjué’a (whipped cream)
thinugausissanudfaududslaglibihunmstulenasudainmnloaniuiifesranduna
uavUsausssanAneunistulerniunagmainliudsfnuandu
1.2.2.6 Frozen yosurt
Lﬁumﬁmﬁmeﬁﬁ'ﬁﬁﬁuw%é Lactobacillus bulgaricau Lay
Streptococcus thermophiles agjﬁwimlam?ﬂaLﬁmgﬂﬁmamﬁm%ﬁlﬂu low-fat frozen
yogurt Wag nonfat frozen yogurt 8ngng

1.2.2.7 Imitation ice cream
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Juleaasunsinsldlaguinawnulagduualuleaasulagluunian
Healdulvsiuugnina (hydrogenated coconut oil) uananansaldluduissdnauslamnae
Inedadidrunandusrunlnulorni

1.3 wed (jam)

UsenAnsensasansIsnaY (au213) w.a.2563 Suen e waliiiutu deowals
Junautuinna viovenamnalfidutuiedls weiiliianutumiiivemns

woafundafasidvhannismusaldifuima wasdidnuusdunaamsafuinw
T asdmsomsuarenvesansgeusnldlimsiinauveusunalsl daus A 1930
“Wiiasnl (preserve) won Ao wAnSTiwIoulinnalian naliudibu naldnszlamie
walinauiiaosuuuvdonaliinauynuuy mausviimaviovomanszrinahnaduiing
Tna awduvidolidunhdldndanlianufounds nanfasidtnalimavioduiunalii
Aeudndlwglavidendn wiwednuinniiey” Snvardidaveweunaliliun dnvaie
fuavasnandasiildanamiuaunaresitniansninaiu fimnzay vonantusiuey
fussdUszneularlasiasesalinlf uingivlumssdnusnivhansaldfuuugnvde
\Fouan(Slightyunderripe) aziidnwaigininwsgmaainwaligninafuegluanimilsl
annsaliaalddiin fomeiualdfifvegenafemaniunalifsouudmioldualinay
vangwila uazmaiunwalivdanidaBonouvianualiviafofuusidunsauazmaiu
asly iieliAndnuwaziusandsnnidsmalilliiuda

Tudhsnsdumaliifuihaa asdausngnisaififendn nverion FauAaldainnisi
ihanaglasa (Sucrose) grlalasladenensaanualsl Gaudsnsafiivasly) Aaduthma
Buesa (nvert Sugar) sannsafunismnuanvesylasalunen Tnstanzlurisueanisiiy
fwn  Bnvamnsndesiunmadiyenten uiiinadunedatinnifuluaranaiy
uTusIvaaald (Suns, 2539)

a
1.4 894
Wad MU18D NARHUNTYINANUINa kINlna1NNSAUNS AN RANKA Idn NI aUN
naldl  AHUNTIUASUT oV I LT UNS ot TN AN AUAT TN AU ULaZ YN AL
a a v I 1 o w c{'d‘d
wilganawsnglidnwaziduaaliswas @WnnuansIgIuenaIinssy, 2521) wadnn
sosidnvuglanaysouyuuslimiletaunia uazlivad seaundeiazaaguiduiiodnsiae
A @& A ~ ~ W A a a o & av v
fnfdumdeunusesin danuvguda waldlveiindusasasdnisgaunsaindueadle
WU FUUEsm NITLRYU LU dULATULLN (NBINYIANERSTINN, 2531)
1.4.1 Usennveaead
a [ '3 d' o =3 d' o 1 v 1 Y @ [ dy
HandaieaddusagunTmiisluiswmamansawdsliily 2 sUuuu dedl
(@133801, 2543)
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1.4.1.1 waansuuszmuduemsing (dessert jelly)
dnlugldminuuyiliifama dnsidutinna nsagasn a1suasd
wazanSUTIAINGUTE NanduNNlagiaTanuLazsaUIen fegrvandniunnnuly
Y [ a = a aa 1
Viosnan leun Lwadns iy duiisea Lazia
1.4.1.2 waansuusemuduvuaniu (confectionery jelly)
A a Xa = ' = v a . 3 ° v
wanstadiisanuiesegnadivr Tdeandu (gelatin) Wuasvinli
Anea waslinswindgeunglaa (glucose syrup) adluiny distsvemadndunnnuly
v PV PN = s oA a o a4 a ¢
viewmann lakn lwadnsaeaduus wazlld visendndaeiindnatnezns (agar) wulusy
vorjudaduvunlinewuusiigg wu Juld Junsd [Wudu
dulszneundfguensadnalll Useneumisiinia dwald uay
Ao § va v & = & a o saa ' Y Y, I3 !
a1sviliiAnee  fanueaddadundndueniinuenidavuinisiusundsnududiu
Tuglagludiunsvusemula 100 nfu Waisemvande wiwu 273 Alaupass 3
Uunanndausuazimdudnies  wadnduiu  onafigueiusnansiulumudnuvazves
dunay 1w Junedt daudrnuluduiinay viejudwen daauaisulusiuiugy (nsy
VINTNBAT, 2543)
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D.UNNT FNATUIEY

gnsloAn3uueuUaanuAaly
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NIRRT 200  nsu

lumg 75 N5y

FUdany 200  nsu

ULaR 800  n3u

vhmna 200 Asu
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druwand 11thana udnlne uasinde dunaut 2 thuvan 3UdwIy uay
WA ULAINA LY Twnsntuwamdunan 5 wid

Wndunann Luaznauniaamadludiunaud 2 udrtusedn 3 wiieglaluleaniulind
duendonundluldatluloaniuing IngnSetlonanlidniu drdnnauilaluuwdlugidui
gaunndl 4 psrndealdea epneduly 1 Au
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o 1 v Yy v d' by oa & a v | v Y & o
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a.4un Winvudgydy
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Taundugunauunnsluashy wazaulimdnniu wsaudunatuseuu 8 Ui
lnelvigaumaiedn 75 semLaaidya

|

/\

[

nunewn : dnduduildlunmsusuiseatianiudenuadly dduneaudail
wuaalidudy  (m3fan) 600 N3

PFUUESANTY (A5TFanla) 100 nsu
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9.02950U LAY

gasueunFanuaalyl
dumEY

Wasnuasla@u) 300 nSY
Wannuwaala(@v) 200 nSY

UL 50 A5
YImna 270 A5y
Fn3n 2.1 AU

Ve UFNLATIY

° a an v 9 9 9 v a a a & o a o
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Anagaen
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lawdenuadluiuinadlundontl seauuionuaslulidnyauglawaziy
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widneanduvaskalasNLag Y dulvazidennauseunc
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Tawaanumaluauinauldanianue
Tauaviy

denuasly 1inansie Lugly lAeIuY

dulviazidaneusvann i i pa
NIgNENaNEed WLNTUIIUVDID

avaelull 68 aeAUSNY
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Talsmneaunatudnld alddnsnAudnass
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AT 6.2 AR IMUANTTEUITUNISaNEVEnaIRALFuazmAluladnsUssyndldiUdonuasudaunsluvienslunisndnaimsiioiiuyan

W InuAguy neldlasanisidy 5ee nmsuszendldidenuaslulundniuelorniuiazauuniiu Usedntauuseann w.e. 2558

1Al
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