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ABSTRACT

This study uses coconut oil to replace cream for the production of ice cream. The objectives
of this study were to determine suitable ratio of coconut oil per cream, to examine consumer
acceptance of the product and to explore market opportunities by selling the ice cream and to
compare the costs coconut oil ice cream

The results showed that increasing the ratio of coconut oil : cream perratio of 0:100, 25:75,
50:50, 75:25 and 100:0 the texture of the ice cream became smoother. Viscosity of the ice cream
decreased with increasing coconut oil with values from 2232, 1152, 491.33, 157.33 and 104.33 cP.
respectively. Percent overrun of second treatment was the highest at 37.78%, Colours of the samples
were measured as L*, a* and b* and gave values as followed; L* 98.13, 98.30, 96.20, 98.32, 98.52,
a* -1.52, -1.32, -1.25, -1.49,-1.78 and b* 15.45, 13.60, 13.12, 14.19, 14.27. Lipid contents
increased from 9.23, 9.50, 10.48, 11.83 and 12.68. Pathogenic microorganisms were not found in
any sample. Sensory evaluation in taste, smell, colour and texture performed showed that there was
no significant difference (p > 0.05) among the treatments. Therefore ice cream at ratio of 50:50 was
taken for further study and found that the control ice cream formula cost 241.56 baht/kg and 50:50
coconut oil ice cream cost 292.26 baht/kg.

The results of selling the ice cream product for 1 month at Ice cream Crepe Café shop
showed that the ranks of popular flavors were chocolate, lime sherbet, strawberry sherbet, coconut

oil, vanilla, green tea and rum raisin, respectively.

Keywords : coconut oil, cream, mike composition, ice cream
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MI19N 2.4 ﬂmmmﬂmmmsmammumzw§1u

Nutritional Information

Description Per 100g.
Energy in K.Vkcal 3676/8.80
Protein 0g
Carbohydrate 0g
Sugars 0g
Total Fat 100g
Saturated Fat 93g

of which : Mecdium Chain Fatty Acids

Caprylic c8 9¢g
Capric cl0 7g
Lauric cl12 50g
Myristic cl14 17g
of which : Long Chain Fatty Acids
Palmitic ¢16 8g
Stearic  cl18 2g
Monounsaturated Fat 6g
Polyunsaturated Fat. lg
Sodium Og
Cholesterol 0g
(8]
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v A

a S A 2K a =\ v o
R a«n"lv\lmai NIDW1TAALTIAIND (Surfactant) %ZZJﬂﬁi’JﬂJ@]’JﬂLﬂMﬁ”IiﬁSﬁiﬂ

A o Y a v A @ 9 A = 4 a g A 2 v
LW@VIﬂ‘mﬂﬂﬂ'lii]ﬂliEJ\W]’J‘UENIﬂiﬂﬁﬁ\i”ﬂ3Jﬂ’J”I§JL?fﬂEJ§‘VINL‘VI®iI§Ju1ﬂu"|3Jﬂ’d NIvLIINANHUS

4
1171 association colloids %Y micelles, bilayers, vesicles L% reverse micelles gﬂammmms

v A (Z

Y 1 dy Y ~ = v A @ 9 1 dsld
ﬂLiﬂQﬁ?ﬂJﬂﬁTﬂi\‘lﬁiNlﬁaTHllﬂLLﬁﬂQ"l’ﬂu ("N 2.4) “]Nfﬂii]ﬂliﬂﬂ@]')ﬂl@ﬁiﬂiﬂﬁiTﬂlﬁﬁTuﬂ

a Aa o W 1 1 o ¥ a ..
Lﬁi’)ﬁﬂﬂiﬂﬂ!N’JﬁllNﬁi%‘Vi’JNﬁ’Ju nonpolar tails "Ui’NT?JLﬁQﬁﬁTiﬂ‘]JH"I FUHAUD association

Y 9
colloids ¥BIA39zVUAIANNNVILAzFUI Ve Tuana

Micelle Non — spherical Micelle Vesicle

Reverse Micelle Bilayer

MNN 2.4 ANHAULNTIAGIIAIVDITITAAUTIAIA

3 : [24]

38



a a v al d Y XY
2.2.7.1 vHavesdad nweshlyludiaiu

A ov Aa 4 9 1 A 1 @ [

osiad lvioos Usznoude 2 aaudlinnuuanatsnunieluTuana wu

a v A 14
polar/ nonpolar, hydrophobic/hydrophilic, lipophobic/lipophilic [28] luluanavesdiad lvees
Yy 1A 2 o o & . ... A . A @
szneumsaiunso v ulnunia stearic, palmitic ¥13® linoleic ﬁiﬂﬂiﬂhlélllluwﬁmmz
[ td' %’ @ Y 9 [} A
AN UUNUINUTENoUAIY MY hydroxyl 130 carbonyl
U ¢ A YY) (% 4
?ad lvliasnl¥ludsiavuiiviaeviia [29] e
I3 J I Aav A 4

- 1w waglanaiwes1s@ (Mono- and Diglycerides) 1Hudiad lvioos
Aq v A 4 Yy A 1 oA Y o o qu v
Alduiniiga [29] arsnsdesdszneualsaiunseviimazauiveviiniuiildazaiela

1 o ¥ ? o v A a a ' = o 4 ¥ a <
vudunslniuaziniu Tasszgngaduiusnuimszninglasndwes lsauazi azimaily
g 4 J o Y] @ A v o
NANYBIWAI (Liquid crystal phase) 1111 TuTundwses 15aiinl¥5nuinnunsdivesasaduly
¥ o N P, A o o Y v A X ]
uniulaetenlslupaansuanvuney udunnnay ¥1N15U 9IMITAZAINTD @15 11HATNUI
. [~
Tunu (Coffee whitener) 1aZYUUNITULBLUS
d [

- Insiaulnaneaeames (Propylene glycol monosteatate) SIUHN1T
dﬂl Y o v W @ a v o a %} % @ A A o ~ %’ @ =
HlgdmsusSneinnuasalvesdlarustai luiniu ilesnnlansue Nso Uit uLazlian

o an Ja . o P a o J
HLB ¢ Inswau lnaneaTuTuthaima (Proolkene glycol monopalmitate) 370 19 lunansaa]
a () Qy
wn uladnneay 3ilneils vazvuule
a Jd ' dy Y 1 =) a
- yanftanoaINe35 (Lactylated esters) o135 1unguil laun aidesoa
a a a I
anfLan (Stearoyl lactylates) laaen aine150a-2-anian (Sodium srearoy 1-2-1 actylate) 111
a v A o A 9 a [ 4 (] = = a a
giag lvieesnlsuinlunandusivuneudlIuLaalFoy aifolsoa-2-uannian
o a [ P ) 2 4
(Calcium stearoyl-2-lactylate) W14 lunaanmsinsi lduuniuydedad [30]
d d I Aa v A P
- WoanasesIeaeaINe S (Polyglycerol esters) 11/udNa® lWooshn
Y H < 1 ¥ o Y] ] o
ansanszaead i ldifisuandes uamuisaazateldluiiiuuas lviuiinldlunisi
9y A A 2 ~
AN MV 1ATR9AN 0% LazIIAITU

da [ . = a s A a A
- FOTUNNUIBAINDI (sorbitan esters) WA YUALANUININTUALALD

Y
1 ddd‘

A vq ¥ I ' A . ~
N1 FDA @Hiy)']@]olﬁcblﬂﬂua?ﬁﬂ?\um\?@"lﬁ'ﬁ f1® sorbitan monosteatate ﬁ151UﬂQNu POLIUN

NM4M3A19 Span [28] 113 9UAY polysorbates 60, 65 1130 80 TuIneYtudnuIodumay

vouan maanailnla Wudu

39



a d 1
- FenFlanoaInes (ethoxylated esters) 13 ﬂluﬂ’sjil ethoxylated esters

- ' o f H v A
U4viad FDA syaldlniuaisyaslueins (5199 2.5) aslunguiliyeSen
Y @ Y Y A v A o [ A o @
N19N13A11 Tween [28] [29] aziinlFsaunudiias Inlioos lungy Spans MoTNHIANUALR)
a o 4 30} .
Y9981 a%U [31] polysorbate 60 THadovvuNrNULTZIANIIAIG dressing 1oz 1F lumgu
G v 4

Y o { o o U L]
wazidunlddmsuen uaznea @ polysorbate 65 19 1 lornTu Aaasauasaa Uy

s g Aa o a s '
(ice milk) tyostunrald vazvuuvnuuruds Wudu uenvniiddas lwoos lungu

v
v A

a @ A v A @ 30’ [
dsensaneameifalHiudiad e s u luiumasiniuiiduaiulsznoulusmsszian
dietary foods 1#1ilumstielumsnszaedluvunnnuidnaiau fudu [30] sdzuag

{ < 1 [ {
FDA neoyanaldlsiluasdsuaclueims duaanined 2.5

4 a v A o ' a A
ms1ahi 2.5 93a% Iioos lunqudsondanodmosn FDA oyaa 19 19

Ethoxylated esters ¥oisen

Ethoxylated sorbitan monostearate Polyoxyethylene (20) sorbitan monostearate
polysorbate 60 Tween 60

Ethoxylated sorbitan tristearate Polysorbate 65 Tween 65

Ethoxylated sorbitan monoleate polyoxyethylene (20) sorbitan monoleate
polysorbate 80

Ethoxylated saturated mono and diglycerides Polyglycerate 60

N1 [30]

v A q v Aaa 4
- dndTilanoanos (Succinylated esters) Ao TATUANOANDTVO
7 a S R o < 1
TuTundwes lsa wagInsnaulnaneaoames Fesvougnalilfniuaisdyuaseimsla

a o

A J a L4 I o a ..
aad Iveasviial 19 umevid nazlHiluasinlfinala (Dough conditioner) Tuvnnila
d Y < . = 9 A Ax
- PAMDSUDINIANA N (fruid acid esters) Lnsanalyl 2 ¥iia NUMS
< Ao A 4 4 a Aa A A v A P 4 a 1
1#3ludia® lveos Ao nsanmsnisanazningasa ouad lwweosnldainnsanminisa laun
a 4 a 4 = o J . . Y
laeziriia M5msa wamesvea IuTunawes 157 (Diacetyl tartaric ester of MG ; DATAE) 19
< o a 1 a v Aa 4 a a 1 4 A
Wuaisildinala [29]1 arudiaz iieasnnnsadasa laun TuTundss lsadmsn
a3 a A o a [ = 3
(Monoglyceride citrates) 32 191318 ud% 11003 lunansaai ldnsonuazuiniiu Taeldiluans

Yosnumsina spattering (Anti-spattering agent)

40



a d d
- azinitanIululanaises]sa (acetylated mono and diglycerides)
' | % { < 3
1aun TuTundiwes 158 0z @Han (monoglyceride acetate .GMA) foglugllvowdsaz lmiluais
A a [ g Y 1 9 9 A < a @ 4 [~ a [ 4
wnaovlundaasuaiaies laun wa'lsl walifilaenude (Nut) maasausiomsusuds nansasi
A o o o M A A P a D,
nnilodad dauluTundwes lsa ezdian Neglugdveunarnzldlumsnangnnnanas 1y
< 4 . < <
Wumsldnnuau (Lubricant) Tuwa linlaenuds gnina iludu
d d
- voavla Talu wazlanawes1s@ (Phosphated mono- and
. . Ao Aa s A X ' < A = o Y
Diglycerides) 93/a% IWiooswtiatio1vodlugiveauia ¥eumad W3e 1Wa (Paste) U151 1%
i g
lugagvnssuyuunmumeiluaisaannuwtia (Viscosity reducer)

a v A

d 3 s A 1A
- cﬂmmaamm (sucrose esters) Lﬂuanam"lv\ltaaiwuﬂslwuw FDA

Y v
ayanalflFdumslsadaluomns Idensnquilidluans lidluiy lifinau 1isid Tudse la

Y o Aaov A

o ya o A ' 1 9 A Ay A o Sy 1A
1/]11149\131’[1!\153?]18!;?’]@\1 Lla$51\1ﬂ18ﬂ1u1ﬁﬂﬂﬂﬂqﬂ\118 ﬁQV]]lllLWN@UﬂUﬂU@NacﬁlIWL@ﬂiV]thN

a 4 Y o < y 3 ¢
Uszyaiiadune arstinwulugdvesndelaolidnyauziiune 291 glasaedines

I a v a { ¥ 3 aov a 9 v A v W a ? o

iuddadleesnansnazatotilaa Segaldiludiaslveosdmiudiaturiainiu
Y

Tt

a v a a

7 < = A3 o o &
E]JJ@GHM],‘V\ILE]EJiﬂimu®1ﬁ1ilﬂuﬁﬁﬁﬂLLi\WNN’J‘I/]iJuﬂ/iuﬂIlllaf]ﬁGHuu

v

A I a 9 Y o w ya a 4
esnnanuuiyesas Aungruisuazdeiinanianisaaia n1slgonad Ikiees lu
=2 Y o o 1 ) aov a s Yo vq ¥ A s o
eIt nanoudundias Ioasn lasueyanalilduin Ae wamosusensa luiu
o ' a dAa 4
(Patial esters) N1 polyvalent alcohols 1% Nalyosea IngNad lnanea 3o ¥esinea uaziie
A a A v a o v R ° o aaa @ Aan 4
mvdszdnsninvesdlad lvess Tuanamaiissgmirllvilasernuenaueonlaq
o aaa an v a d a A a
(Ethylene oxide) ¥301lfnieneamoIMiadununIAUNIo 15U NIATATN HIONITALAAAN
av A d Y
nauveseNad lweesfiougnalwlslueisaiulvgisznevdiie
Aav A d 3 v o 4 Ja 4
- Bfadlvloasilaifivsza Taun TuTundwes lsa sostunueanes
a 4 4
WodwosIuN uazylasdodmes
£ d 4 1 a
- daladlvleosiidilszgan 1dun TwRen unaidon uazaiReTada -2-
a v AaAa = o 4 a 4 a 4 = 4 4
wanian sagian luTundwes lsa uaz laezsia N1insn wamesveslulunatwes l5a
avu A d A a 1 aa
- dad IWeasyHuenWimeSn (amphoteric) 1dun Weoavhindalnau
. . A aa o 1 = wa . . . = 9 a g
(Phosphatidylcholine) ¥391a%N1 a1309nA1IUAULAT U zwitterionic #9952 9gnFiilu

S 1oAg
guemeldanzanuiiunsaaraiilunais [31]

41



2.2.7.2 1 HLB

1 HLB (hydrophilic-lipophilic balance) NNIWuA 20 52AY AN
o < N @ [ { { < [
ms )15z Toudlugaamnssunarsnu (@uaainsneiz.e) mseiilluaasgiuis

v o d 1 1A H e 1A 3 o . e a v a J
ANNANNUTZH NN (hydrophilic) tazvyN¥O U (lipophilic) voediia® lWioos

a

Aa v A P Aa o J 1 a [
1 unsmeiad oo sz ey [32] 937a® IWvosunazyiinaziial HLB a1u a3 3a5 19014

9 v
ANYDIETUY 9 Twanania1 HLB g49U0n51a9UU8InY hydrophilic 03 lipophilic g4

' '
A o

waz Tuananiua1 HLB d19zlon31aIuua%y hydrophilic A9H3 lipophilic ¢1 [24]

A1 HLB v93m3daanininnuauisn lumsazarelineg luwla

]
v A

2 o A 2 Y o a a o a 43! Yy 9 ' £ A AA
VDNUIUUNIDUN tLﬁ%i%ﬂWUW‘Buﬂﬂl@QfJNﬁ%uﬂﬂzlﬂﬂﬂluulﬂﬂﬂﬂﬂﬂ B A1TALIIAININUA
v

° < . 1 ° Y o 1 o %
HLB ¢ (3-6) 1uans hydrophilic (19 u1) azaie'laluiiniy uazyiesnyinnunidives
A v o 901 o a A I e %,'
padu iy wazasannssAaEdTia1 HLB g9 (8-18) 1T ua13 hydrophilic (¥01111) azaela
%’ 1 [ o A v W %’ = [ = @ o %’ = A Ax
1uuw’mﬁﬂmmmmmmmam%uiuummmmimmu,mullmcmaslum H1TAALLIIAININY

v
aA

1 A o A " vy 2 A 2 o v 9 &
A1 HLB 1hunai (6-3) lJﬁﬂ‘Hﬂl%“VllliJVLWIJ’E)“U‘N11’7561!1%1!@1141@@]11&‘”1!\‘11%LﬁQﬁﬂiJﬂW HLB

Y 1 A U 1 AR Aa A . 2’_, =\ Y
HYNI 3 IDNINNI 18 %”luuﬁum&lmmmﬂmmmaLgmﬂ (Surface active) “VNEJ\HJLLL!’JI‘L!N

{ [ %‘ @ [ H = % { A a 1 aol o
Ngsuanu i unTe aqueous phase HIANINILINANTITEIAINVITNUAITINVDINU
%’ A v v A Y = v W d' a =R A d‘d
wazteynnveIdNasuluu THnlumsFon N UL coalescence IIDIANAITAALTIAIAING
' A o a ' Ao =2 a A
A1 HLB gansedannuliuazihunariaen) HLB geu3oa1uin q a1saaussasiaaagiin
.. o o Y 1 a =< 1 9| o o YA 1
surface activity @171 1%a13 bitnizareynia 3¢ ldausailesnunissaudrveseynia lana
a W % 1 Q d' -7 % =~ '49!

HLB 1hunan (6-8) datuag hinsdanmsneuninsauaanuiivuialnaiu (Coalescence)
P R A A A Aa o 9 1 g o) =< 9 o = I Y
NI UASIANAINDTNUAITIN (Interfacial tension) H1 AIUUIIADINITNAINIUDMANT 81U

a W % =) %’ [*7} 90’ U $ { 1 a W U
mamldwuusunaneen diaguriaiiuluiingadaniniigan HLB 10-12 dauddiadu
a %} ’o’ CY (% d‘ d‘ [ 1 yA Aa A o

i luhduazadnngan HLB 3-5 Tun13dlSuar HLB Tnlilszansnimeraiilagns

=KX A 1 = J [ a tﬂ' 9y 9J 1 [ 9 1
NENAITAALTIAIAINIANIIMTOININY 2 ¥ilatiie 1R 14 HLB @19 ) nu'l@ [24] A1 HLB
A o v Jo o 9 A U A 1
Aduwusnumsh ¥ lugaamnssuuaasIdluaisien 2.6 dauarsei 2.7 uaasal HLB

vo301a% Iwasnldluems

42



v Jo
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5197 2.6 A1 HLB fidwiusnumsii 114 lugaamnssy

A HLB msihfl%
3-6 W/O - Emulsifiers
7-9 Humectants
8-18 O/W - emulsifiers
15-18 31M#iaza1e (Turbidity stabilization)
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9199 2.7 A1 HLB ¥93103a% llwasnldlue1nis

Emulsifier HLB
Sorbitan tristearate (Span 65) 2.1
Glyceral monostearate 3.8
Sorbitan monooleate (Span 80) 43
Propylene glycol monolaurate 4.5
Succinic acid ester of monoglycerides 53
Sorbitan monopalmitate (Span 40) 6.7
Sorbitan monolaurate (Span 20) 8.6
Diacetal tartaric acid ester of monoglycerides 9.2
Polyoxyethylene sorbitan monostearate (Tween 60) 14.9
Polyoxyethylene sorbitan monopalmitate (Tween 40) 15.6
Polyoxyethylene sorbitan monolaurate (Tween 20) 16.7
Sodium oleate 18.0
Sodium stearoyl -2- lactylate 21.0
ﬁm 2 [33]
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http://www.foodnetworksolution.com/vocab/word/word/270/dairy-product-%E0%B8%9C%E0%B8%A5%E0%B8%B4%E0%B8%95%E0%B8%A0%E0%B8%B1%E0%B8%93%E0%B8%91%E0%B9%8C%E0%B8%99%E0%B8%A1
http://www.foodnetworksolution.com/vocab/word/word/1502/milk-fat-butter-fat
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http://www.foodnetworksolution.com/vocab/word/word/1159/milk-%E0%B8%99%E0%B8%A1
http://www.foodnetworksolution.com/vocab/wordcap/%E0%B9%84%E0%B8%82%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%99%E0%B8%A1
http://www.foodnetworksolution.com/vocab/word/word/280/density-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%99%E0%B8%B2%E0%B9%81%E0%B8%99%E0%B9%88%E0%B8%99
http://www.foodnetworksolution.com/vocab/word/word/428/pasteurization-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B2%E0%B8%AA%E0%B9%80%E0%B8%88%E0%B8%AD%E0%B9%84%E0%B8%A3%E0%B8%8B%E0%B9%8C
http://www.foodnetworksolution.com/vocab/word/word/365/homogenization-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%82%E0%B8%AE%E0%B9%82%E0%B8%A1%E0%B8%88%E0%B8%B5%E0%B9%84%E0%B8%99%E0%B8%8B%E0%B9%8C
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http://www.foodnetworksolution.com/vocab/word/word/792/beverage-%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%94%E0%B8%B7%E0%B9%88%E0%B8%A1
http://www.foodnetworksolution.com/vocab/word/word/1811/tea-%E0%B8%8A%E0%B8%B2
http://www.foodnetworksolution.com/vocab/word/word/2664/coffee-%E0%B8%81%E0%B8%B2%E0%B9%81%E0%B8%9F
http://www.foodnetworksolution.com/vocab/word/word/755/bakery-%E0%B9%80%E0%B8%9A%E0%B9%80%E0%B8%81%E0%B8%AD%E0%B8%A3%E0%B8%B5
http://www.foodnetworksolution.com/vocab/word/word/1761/frosting
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http://www.foodnetworksolution.com/vocab/wordcap/%E0%B9%84%E0%B8%82%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%99%E0%B8%A1
http://www.foodnetworksolution.com/vocab/word/365/homogenization-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%82%E0%B8%AE%E0%B9%82%E0%B8%A1%E0%B8%88%E0%B8%B5%E0%B9%84%E0%B8%99%E0%B8%8B%E0%B9%8C
http://www.foodnetworksolution.com/vocab/word/428/pasteurization-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B2%E0%B8%AA%E0%B9%80%E0%B8%88%E0%B8%AD%E0%B9%84%E0%B8%A3%E0%B8%8B%E0%B9%8C
http://www.foodnetworksolution.com/vocab/word/1539/lactic-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B9%81%E0%B8%A5%E0%B8%84%E0%B8%95%E0%B8%B4%E0%B8%81
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Heavy whipping cream 57.3 36.8 2.2 3.2 0.5 007 0.05 9.4
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http://www.foodnetworksolution.com/vocab/word/2664/coffee-%E0%B8%81%E0%B8%B2%E0%B9%81%E0%B8%9F
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WY uazAsu Nisend leaniuensa 13e frozen yogurt
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Y 1" 9 ' ~ 1 ~ a
Hosnnievaz 5 vesEIuNaNUDd loAnTY 151 loansuatal nuw Maple 1Ay Caramel Ice
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v Y
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2 K ) T3 X a o W
nsaveanalyl (Fruit Acid) @ nau u3e 11 udnih ldusudsdanaaduainalillsensuane
3 P A so 9 = ) A a o
masesas 28 - 30 uazlia1 1819351 (Overrun) Fo8az 20 - 25 Tutinslduunsenaadaaiuwy
uAoe1a'ls
. A Aa ! A Y 2 A a &£
- Confection : 1AAIUNTMITUAINAULALTAAINUADINT HFINAITIANFUVD
I 1 Aa 1
Qﬂﬂ’nm‘ﬂuﬁ uranlumnaa (Candy) 19U Peppermint Stick, Butter Crunch 138 Chocolate
a [ 4
Chip Tundanms
. A Aa a & Y3 ' A A ' '
- Pudding : lesnsuntimaauiiona ldlluaiunauiveiunnuesos 1wy
aniy gnina 633nN15ANMA LaziTouUnd 13019 A2196191% U Nesselrode 11a% Plum
Puddings
A A o = %’ a A A ) L~ g.ll
- Mousse : loAnTuNIMNNATY Wea & wunay uazii luguvannensa
) Yy A gy o o A Aa
Tsunduive 19 Iaitio duravea losnsung
- Variegated Ice Cream : 1ofAn3NI11a15554A1 (Plain Ice Cream) NUN5LAL
3 A A P g 2 o q ¥ A A Y a 1
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A Aa v Aa a I~ ?L’I
il larsos (stabilizer) tazdiad 1Wioos (emulsifier) $98az 0.3 HazlSUIUVOWTINIHYA
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NRHNIYVDIA N3y 814301 (United States Public Health Service)
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HINYQ : *HTST = High-Temperature Shot-Time ** HHST = Higher-Heat Shot-Time
*#*UHT = Ultra High Temperature
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Caseln / whey
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FAT STRUCTURE IN ICE CREAM

Freezing mix into ice
cream

Homogenized fat globules
with appropriate membrane
in ice cream mix

Fat globules "partiall
coalesce" or destabilize

AIR BUBBLE

Fat globules move to air interface \

during foaming of mix

Resulting 3-dimensional structure of
fat and air in ice cream
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qmmamﬁ ) M % GIERTIRE o
AIUNUA ANE
(Treatment) Overrun azanY
(cP.) (%) (%) L* a* b*
1 22324226.84"  27.2040.99°  30.45+0.18° 9813 152 15.45
2 1152 +48.66°  37.78+£0.14"  74.99+1.43° 9330 132 13.60
3 491.33423.18°  19.59+3.62°  78.30+0.54° 96.20 -1.52 13.12
4 157.33+4.62°  11.474¢027°  79.80£1.36° 9832 -1.49 14.19
5 104.33+7.51° 9.66+3.51° 94.30+1.00" 98.52 -1.78 14.27

o

] 9
wnaye : 49nyINANY LA AN Lo e llBd YN 19EDa (p=0.05)
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1 . a (% 4
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AMIMANKINT 2. 1 HIAIASHUUAURALANNHUA (cP.) VD9 loaAnTaninTuuzn3 N

ﬁmmamﬁ fhmmwﬁﬂmmwamﬁmcﬁ(w.) .4
o AuRaY (%)
(Treatment) Block 1 Block 2 Block 3
1 2488 2152 2056 2232.00
2 1096 1184 1176 1152.00
3 516 470 488 491.33
4 160 160 152 157.33
5 112 97 104 104.33

]
' AaA o v

1 A [ = 1 Aad [ I P
HNaLye) : ﬂ'l‘]/lllf]ﬂ’]el‘iﬂT]eI'l'E)\iﬂi]thiJl,WiJf)uﬂu UANUUANA NN NWNADANTE ummgﬂu"lﬂ”lﬂ‘w

FLAUANUFDIU 0.05

v
o< b4

MSTMANUIND 2. 2 grcmaﬂzuuufhmﬁﬂé')’m1n1sazmamm"laan’%umuummn

AATNARBIR AoAsINITazABvBIHAAS Il (D51 / W1T) o
u ARaY (%)
(Treatment) Block 1 Block 2 Block 3

1 30.32 30.38 30.66 30.45

2 74.54 74.84 75.58 74.99

3 78.92 76.74 79.24 78.30

4 81.42 78.74 79.24 79.80

5 93.14 94.9 94.86 94.30

[

1 AA o 1 A [ =\ 1 AaaA [y <) P
HWawn : ANy ﬂHiﬂWHW@QﬂQ‘thJLWJJ’E)‘Hﬂu ummummmnaa@mmummtﬂu"lﬂ"lw

SLAUANVIFDI 0.05
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MIIMANUIND 0. 3 HAAIASHUUAUNAY % Overrun VDI 1DANINIINUNZWI?

AnsNAaDdH A % Overrun YDINAAHUN o
u ARAY (%)
(Treatment) Block 1 Block 2 Block 3

1 27.20 26.21 28.19 27.20

2 37.94 37.72 37.69 37.78

3 23.72 18.07 16.98 19.59

4 11.65 11.60 11.16 11.47

5 13.66 8.24 7.08 9.66

]
' AaA o v

1 A [ ~ [ Aaa [ I Py
HNaLye) : ﬂ'l‘]/lll’é]ﬂ’]el‘iﬂT]el'l'E)\iﬂi]EhliJl,WiJE)uﬂu llﬂ']TJJLmﬂ@]N‘VIN’(?fﬂG]T]i%ﬂ‘ﬂﬂ'ﬂlllﬂu"lﬂhl@ﬂ

FLAUANUFDIU 0.05

MINMANUINT 2. 4 HAAIAZUHUUAUNTLAIANNA NG (L*) VoINAnH N 1oAnH

shuzwdn

AT NARB AMANVANT (L) YINaATUH .
Y AURAY (%)
(Treatment) Block 1 Block 2 Block 3

1 97.68 98.35 98.37 98.13

2 98.35 98.27 98.29 98.30

3 96.14 96.18 96.29 96.20

4 98.23 98.46 98.27 98.32

5 98.48 98.43 98.64 98.52

[

T A o 1 A [ =1 [ AaA 1Y) I 9}d‘
WYY : AINY ﬂmmmmmﬂumuauﬂu ummsmﬂmﬂ‘vmﬁammzﬂummtﬂuvlﬂ"lﬂﬂ

FELAUANUFIU 0.05
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H 4 a (Y 4 :’ U
MINMANUIND D, 5 UFAINUUUAUDALAUAT (%) VDINAAHUMN JRANTNINIUNZNI N

gAINAana MTUAT (a*) VOIHAANUIN o
AUNAY (%)

(Treatment) Block 1 Block 2 Block 3

1 -1.52 -1.52 -1.51 -1.52

2 -1.35 -1.37 -1.35 -1.36

3 -1.25 -1.21 -1.28 -1.25

4 -1.52 -1.46 -1.48 -1.49

5 -1.72 -1.67 -1.96 -1.78

[

T AA 1% 1 A @ = v AaA o I Py
Wy : ANy ﬂHiﬂWHT@QﬂE}H“hJMJJ@‘LIﬂu ummu@mmﬂmma@mzmmmmﬂu"lﬂ'lw

SELAUANVIFDI 0.05

a 1 Nratraio A a v a
AT NMNANUINN N, 6 UAAIRTUUUAURASALIADY (b¥) Gllmwaﬂﬂmcn"l@)ﬁniu

Wnsfuendn
qmmamﬁ AMANADI (b*) VeINARTHUN L
AURAY (%)

(Treatment) Block 1 Block 2 Block 3

1 1543 15.45 15.48 15.45

2 13.42 13.71 13.67 13.60

3 13.09 13.11 13.17 13.12

4 14.04 14.28 14.25 14.19

5 14.24 14.30 14.27 14.27

]
= 2

~ o 1 A @ = ' aad Y <3 Y
wnenyg : MnNonyINsIng imleuny lanuuanaanadanszauanuiuly1én

FELAUANUIFDIU 0.05
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M9 1 uaasamnzuuumastaz awdenuuasgiuminageunelssamdudaaiu

Y
mmmﬂ@ﬂinmmwammmﬂam’%numumw%’n

qa9 Aumunalszamauie
naaey e 2 o - g o o g ,
PEo G AT nau” a” Weaduna ™ anwuvoulaesiu ™
1 730£1.34  6.60£1.30  7.67£0.92  7.13+0.78 7.23+1.17
2 7.07£1.39  6.67£1.15  7.53+0.94  7.47+0.86 7.30+1.15
3 727+1.14  7.03£1.25  7.73£0.79  7.47+0.82 7.33+0.80
4 7.07£1.05  6.73+1.11  7.70+0.71 7.13+1.04 7.03+1.00
5 7.10£1.06  6.90£1.16  7.73£0.69  7.47+0.78 7.23+0.86

Y]

wnaye : A19nNYINANIU TN UlANNUANA NN YR TTBdAY MDA (p=0.05)

H a J aa v
ﬂ'lﬁ'l\?ﬁ 2 Llﬁﬂ\‘]Naﬂ1§3lﬂ31$ﬂﬂ'NNLHJﬁﬂiﬁuﬂ%‘lﬁﬂﬂﬂlﬂﬂﬂﬂ!ﬂWWﬂN‘]J'igﬁWVIﬁilNﬁfghu

a a 9 = %} 4
mﬁmmmwammmﬂaﬁﬂmumuuzw%’n

Source SS df MS F Sig.
Corrected Model 1.560(a) 4 .390 269 .898
Intercept 7689.840 1 7689.840 5294.524 .000
Treatment 1.560 4 .390 269 .898
Error 210.600 145 1.452
Total 7902.000 150
Corrected Total 212.160 149
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Y a J aa v 2
9']15'Nﬁ 3 L!ﬁﬂﬂwaﬂWi'JLﬂi?gﬂﬂ'JHJLHJﬁﬂi?l&ﬂTQﬁﬂﬂﬂlﬂﬁﬂﬂ!ﬂ?WﬂN‘]JﬁgﬁTVIﬁ'ilNﬁ'@ghUﬂﬁu

G 90} o
"ll’é]QNﬁ@ﬂmWﬂﬂﬁﬂﬁJuﬁJHNZW%ﬁl

Source SS df MS F Sig.
Corrected Model 3.773(a) 4 943 .660 621
Intercept 6908.827 1 6908.827 4830.183 .000
Treatment 3.773 4 .943 .660 .621
Error 207.400 145 1.430
Total 7120.000 150
Corrected Total 211.173 149

" a J aa v
msnﬁ 4 l!ﬁﬂ\?WﬁﬂTi’J!ﬂ'in“I"iﬂ'NllLHJTIJi?ﬂﬂWﬂﬁﬂﬂﬂlﬂﬁﬂmﬂWWﬂNﬂiZﬁWﬂﬁNWﬁﬁHu%

a o = 3 o Y
"U@Qwa@]ﬂmcﬂﬂlflﬁﬂiuu'lﬂung‘l“ﬁTl

Source SS df MS F Sig.
Corrected Model .693(a) 4 173 259 .904
Intercept 8801.340 1 8801.340 13161.165 .000
Treatment .693 4 173 259 904
Error 96.967 145 .669
Total 8899.000 150
Corrected Total 12.176 14

H a 4 aa Y g Y
msnﬁ 5 L!ﬁ@\‘maﬂﬁ’Jlﬂ5131’7?}’31%L!‘l]5“]J‘i’J‘L!‘V]Nﬁﬂ@]ﬂlﬂﬂﬂmﬂWW‘ﬂN@1ULﬁ6’t?fiJW’(ffGUEN

Aa Y] =) %} @ 9
Wamﬂmmﬂlaﬂﬂmmuummn

Source SS df MS F Sig.
Corrected Model 4.000(a) 4 1.000 1.351 254
Intercept 8066.667 1 8066.667 10897.516 .000
Treatment 4.000 4 1.000 1.351 254
Error 107.333 145 740
Total 8178.000 150
Corrected Total 111.333 149




H a J aa v
9']15'Nﬁ 6 LLﬁY’NNaﬂWi'JLﬂ§1$°Hﬂ'NNLHJﬁﬂiﬁuﬂTQﬁﬂﬂﬂlﬂﬁﬂﬂ!ﬂTWﬂN‘]JﬁgﬁWVIﬁ'ilNﬁ@ghu

Y
mmmﬂ@ﬂinmmwammmﬂam’%numumw%’n

Source SS df MS F Sig.
Corrected Model 1.627(a) 4 407 402 .807
Intercept 7833.707 1 7833.707 7744.687 .000
Treatment 1.627 4 407 402 .807
Error 146.667 145 1.011
Total 7982.000 150
Corrected Total 148.293 149

MIN 7 LEAIHANTIATIEHANULUTUTIUNADANIIMENINAIUMTATIVTO LAY

1 % a g 4
"lﬁlJuﬂﬁﬂ 1 % Overrun L!ﬁ$’E’)Glﬁﬂ'l‘iﬁ%ﬁﬁlsll’é]ﬁﬂWiWﬁ@]llﬂﬁﬂdﬁMHWNuing%,TJ

, ﬂﬂlﬂ?W‘V]NﬂWﬂﬂ']W
UTUIUNTITNADI 3 ) -
AUV UA 1 % Overrun DATIINITALHNY
1 22324226.84° 27.20+0.99" 30.45+0.18"
2 1152+48.66" 37.78+0.14° 74.99+1.43"
3 491.33+23.18° 19.59+3.62° 78.30+0.54°
4 157.33+4.62° 11.47+027° 79.80+1.36
5 104.33+7.51° 9.66+3.51° 94.30+1.00°
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M3190 8 LEAINaNIANTIHAMULLTUTIUNERAVBINUNINAIEANATUT VOINTHAR

~ Y Y
"laﬁﬂiuumumwan

, ﬂﬂlﬂ']WVINﬂTfJﬂ"IW
UTUHUIYNTITINADI . - ~ -

ANUAIN L* qUAY a* qaod b*
1 98.13+0.39" -1.5240.01° 15.45+0.03"
2 98.30+£0.04" -1.36£0.01° 13.6020.16°
3 96.20£0.08° -1.25+0.04" 13.1240.04°
4 98.32+0.12" -1.49+0.03" 14.19+0.13"
5 98.52+0.11" -1.78+0.16" 14.27+0.03"

FJ
L* Leadan ﬂ'JHJﬁﬂ-ﬁ’JN ERENITE 0-100

1 = S A = S A
a* (LAANAN auUA - @YY (Fa* = duAd: - a* = WY )
Y

! o Aa 901 a
b* HAAIAT WUADY - TR (+b* = ANADL: - b* = AU )

o o a

Wnaye : 419N YINANNY LU UNANNUANANAUR T BAAYN DA (p=0.05)
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