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57403307 : Major (FOOD TECHNOLOGY)
Keyword : chocolate., Fat bloom

MISS SIRIRAT PHOOMISAT : EFFECT OF STORAGE TEMPERATURE ON
SURFACE COLOR AND MELTING POINT OF MILK CHOCOLATE COATED ALMOND
THESIS ADVISOR : ASSISTANT PROFESSOR SOPARK SONWALI, Ph.D.

Fat bloom on the surface of chocolate is a major quality defect in the chocolate factory
at the present. Storage temperature 1s considered as one of the major factors that contributed to fat
bloom. The objective of this research is to investigate the comparative effect of 4 week-storage at
the temperature cycling between 20 and 35 °C and 25 and 35 °C to fat bloom on milk chocolate
coated almond surface and its melting point. By using Differential Scanning Calorimeter (DSC)
AH,,,L,,,) and whiteness index of

and the colorimeter to measure melting point (7, ., T,,. T

peak

onset?
chocolate, respectively, we found that after 4 weeks storage, whiteness index of milk chocolate
coated almond which was stored at at 20-35 °C increased form 29.93 to 30.27 °C. Whereas, the one
which was stored at 25-35 °C increased higher than 20-35 °C (form 29.93 to 31.20 °C). Moreover,
T

onset?

T, T, and the whiteness index of milk chocolate coated almond which was stored at 25-

35 °C 1s higher 20-35 °C after 4 weeks storage. Therefore, it was recommended the milk chocolate

coated almond should be stored at 20 °C to avoid fat bloom formation on the surface.
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2.1 1011 (Cocoa)
Yes A a P ! o . o A oA
TnTAT%eN1a3N0ImNaA3 1 Theobroma cacao 8g 1WA Sterculiaceae IHunyHuIiiBg
3 Ld o=\ g L) = oy
waulaldaluanmpiiemadeudu Winanmdugudges hlsududuaz@a 20 aam
[= ) ’n’ s oan 1 1 s [l
miiauaz 18 HfSinaniwu 1,000 - 4,000 iladaasaeil inaalgndidy Ae usa,
an o o aA aw da A =
nuggen, astuaa, ©vANees, Ui, Tnaains aulatiye ntazuuaise Tumangn
AaA3 A1 Cacao 19¥8na109d 110 1A Ha(pods) 1AZIWAR (seeds) 1AZAII cacao 1H1ii
1 ) a oW iy = " 1
nannaaranazaaatuaniunsnlsgluds nalnTdithugy v vuna g 011 2025 3.
Y d y A o A 9 o4
n$13 10 ¥, waaTn1d Wisusnasnainkasziimsnlsziiiesdu aall
Y 5 A =] 1 . & AW o A 9 U ~ xg
N13HUN (fermentation HIBBIVIIYN I curing) qﬁmﬂqﬂﬁzmamﬂmmnmumua
1 ) 0 - | A o Y o A @ =) A
aanuazaoIinsiniaui vy venantimaminnId dalinadiyuinae @ nausaves
Tn1fuaz¥enInuaalaon 1z 1dnamsmindszana 5-8 Su msminezinuudiey Tuds

a ~ o a

1 luazn$r msminInTdve ldaunidnnsssnnd wu nuaiie Tungu lactic acid

a

i . i § ] 73 9/ j 9 o4 ¥ A A
bacteria. acetic acid bacteria 1Az 9a@ 1¥m1381M13 iia In 1 Asiaia uaznsadain uns

=y 1 ¥ j 9 =1 4 @ A 1 A =]
niganazdesaawliitiefumdaileononeanin uazduiaitlumseiey il Tuanadnas
1 " 3
U 1BNTUBA NIAUANTN NIAUBFAN uazaITzme 1d FadlunuInde nau uazsa uenanil
seviummindufadaiomsadinaaiinordeanue 14l (enzymatic browning
reaction) IHuns W as iz vdumniinaduaznausavedIn Id luvunauda lveams
mlszal
-] Py o/ 4 1 [-¥] o/ ‘g 1
AIMNA (dehydration) iaa In TAnasARdIumIwindalianuduinni so
dd o o o ¥ y A o 9 g A 9 .
e iud 921huinta A1eM3AINIAA (sun drying) W3 @Y Tao 1H1aT 80U (drier)
.-::1 &’ ' o 9 =1 =) A = %" c; |={ o [ o
eaan NIz waa TnTdvziiml§asodiwai himoieaiueu Tl
” . o 3 Ao b 1 = o o =]
(Maillard reaction) ¥ 1¥aaiiat e amuvy waaIn TR (cocoa bean) HAINI Va3

a o

A v ' dd o an o % d ) o )
anu¥utaon 7.5 1eikua 1A water activity 1 @33N 1ﬂmi‘lumqﬂm‘imu1u

manlsgimanluna (cocoa bean) Fainnrunszuumsnlsjhilunaanual wu TnTdn

&
(cocoa powder) !uﬂjﬂjﬁ(cocoa butter) !uﬂTﬂTfT(cocoa mass) ‘Tfﬁ)ﬂ]ﬂ!mﬂ (chocolate) Aﬂuﬁ'u



2.2 14aInli (Cocoa butter)
g T i liufinaa 1donmdaln1dmts $aldmanmaiwaalnidlaluds
Q tg’ Qs A :’l 1 L% o/
wiini anaauunulaiumiaalnlddonszasuihy 2-3 ¥u luszniamsniin 3-4 Ju ina
] ' ) 3
mlvinansnlasunlaimelumda mams nausaaiduvesenlnuaauazmsnlaoud
4 o 4 A4 9 9a A a d Ad i
voawaa 1waaTn 18 laumia inamsnlasundaamaaiinelumds venaniidiyioan
™ f; ~ (=] o E-3 1
Winakegaaunidvesudalnld iimsnzmeznldenssni I 8 luduveandalnld
(nib) 1 Tn TRty T ums uanouaz uaaziBea Taonsaruguamngii Ifeg luia 60-80
@ i~ a ow A ¥ =Y o " "
parmuyalBoa nasnansualnldtundee Idnaanuainizondn “Tndames (cocoa liquor)
A A ' Y - w = 4 = A (=1
w38i58n1 Tn AN (cocoa mass) HANHMEAWVININAT DALY UATI avNLaziA
d o A d - o =l w o+ 'u 1 24’
paduiimguas Hlsinalviudesaz 52-56 Hvuasumalidndi 25 Tulaswas anuiu
)
fovay 1-2 udrarunszuiums e Tuiuaeulumssuljaduazaansalunaln 1
A o qw vao o A - s A A )
Tagnszurumstivzi hina InTanduvunaziisanauniu disannniaana Taols
msazae IluamFoun1s venatuiaoay 40 luilSinudeeas 2 veurimiinvealnld
ames gamailumsnon lviuueaiueenaininldames TaolHiaieqliusa (honrizontal
press) AUMNNTENINMIDUIAYIZIW 90-100 BIFIBATIANAN 1AND press cake H3® cocoa
cake ¥aii lusiumdeagieoaz 10-24 o1 Iduaee 18 “waTn 14" (cocoa powder) t1az Tudu

= a =] 1

vod lwiufigniiusasaninionit “malnId” (cocoa butter) 11 uaunanlumsnandonin

4 o o da o = Ay 1 vg
129 FAAWHUEAVANNVBW Mitannlsizigun)ivied tazmsnasumal laisimolu
hnvazivlsznu ﬂmﬁuﬁ‘ﬁmﬂin‘lﬁﬁuegﬁumﬁﬂs:ﬂaml@ﬂmaﬁ%’muﬂ“[ﬂ‘iﬁ' QNP
3 L] ] = ~
waaumaveaue InTdvzvulusiegamgiiuaug Uszua 27-38 ssruxaidoa woanssu

A= ° a w 'S v ¥ =
manasumaInda Idmihnlslunseaaduaignamaezvusmnu duueTnldvasumaii
ad o ' c? o Y a w u'aivl Yt o 1 ' a = '
E!ﬂl‘l’iguﬂﬂ'lﬂ’nuilt“I’IﬂHﬂﬂﬂﬂm%‘ITl lalanyuE Ul l!ﬂﬁﬁﬁﬂﬂMHﬂ’JﬂQﬂmQ qInNI 35 83Im

A% 9 )

= o Y o o/ ' = o 9/ r}.
wagoa v inaadual hiazareluihavazifaduanvuzadiotisdesldusaunmafon
Fansd Tn1RTaoir ez s das widaon?
NN FMsaammgmsnasumalveaug Inldlagni lleziiniiasediomseq
Differential scanning calorimetry (DSC) 1a8 (Undurraga, Markovits, & Erazo, 2001) 1831013
FAszHmsnasumMaIfIoAIed DSC wuinualnTdiigavasumaii 31.04 aspusaidoa da

naadlunimi 1



Tempesatars [*C]

nwi 1 jduuumsnasumalveausInIfinaTes DSC
Melting profile of cocoa butter by DSC.

i Undurraga et al. (2001)

sUnumsvasmmalveausInlfiazzliuunisasummalvesenlnuaaiinga
nnweTaldnldnans s eidionies DSC aimssguugiilunmsnasumain

A1519N 1

MR 1 A imessnnnsanswasumatvaausTnlduazFena lnuaa

Parameter of cocoa butter and chocolate byDSC.

Sample Onset temperature T max Endset temperature
o Co Co
Cocoa butter 24.08 31.04 340
Chocolate 31.6 315 499

i Undurraga et al. (2001)
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waTn 1M luiugunmadms uraavuaimiunazgannaaieg Fuiluaumai
iinhiifanmandsvesdnsagnamonn deannamsondeifigamgies iile
Sulszmuez Wanuiangunoluthnoagaunsavaeuman lesdaauysainiolun e
TnTfhzlszneudolasndme lsailudulvg Taolidulsznevsesauniilu landue'lsd

Tulunawe 15 nya luiudase uazWealnada Aaasluaiiie 2

13199 2 B namnsa lviunaz lasnae lsazailueinsznevvaauaIn1d

Shukia (1995) Van Malssen Chaiseri Van Malssan
Fatty acid er al, 1996 Triacylgtycerol  and Dimick et al, 1996
(1989)
14 :0 (M) o1 0.00-0.26 P 0.7-12 06-15
16:0(P) 23.7-255 200-238 POO 0943 2.7-8.1
16 - 1 (Po) 03 0.1-0.4 PFLS 28-39 16-36
17:0 0.2-0.3 0.00-0.4 POP 17.5-226 11.0-154
18 :0(St) 329371 29.4-341 3s00 2873 36109
18:1(0) 33.2-374 29.4-347 SELSt 1.7-3.7 1.0-23
18:2(Q) 2640 22-37 POSt 358414 299-37%
18:3 (L) 02 0.1-03 StOSt 22.8-31.1 202-27.4
20:0(A) 0.8-1.1 StOA 0408 1.1-19
POA 0913

StOL 04-24

17 : van Malssen, Peschar 112% Schenk, 1996 ;Shukla (1995) , Chaiseri 1% Dimick (1989)

nazmuoTn Tdam lwgezszneudisnsa luiiu palmitic (16:0) steric (18:0) 1ag oleic (18:1)
%aﬁiﬁmm"lmﬁuag'“luﬂhﬁ'aﬂaz 20-16 29-38 uaz 29-38 AWmaY 8613 13namnsa luiu
sumszmmzimizaaludumiiad 1 naz 3 vesndeseaniniu é’mmaﬁ"lmnﬁma'lsﬁﬂﬁﬂ
vouuoIn Avaiht 1,3-disaturated-2-oleoyl-glycerol (Sat-O-Sat) 1o oleic acid BYAINLA
NANYBINAIYBIBA VINNIINATIZHUBA Shukla (1995) 11AZ van Malssen et al. (1996) WD
Tn1f1szneudIo sat-0-sat egilszinaidevas 70-88 vealasndive lsdii luaTn1d g

o o

A‘ ' Qs o/ 5 1 1 o
VuegmniuginIduazdnvuzpimans 1aznuIInguUed Sat-S-Sat ManAe

-1,3-dipalmitoyl-2-oleoyl-glycerol (POP)



-1.3-distearoyl-2-oleoyl-glycerol (StOSt)

-rac-palmitoyl-stearoyl-2- oleoyl-glycerol (POSt)
TaofuS inarveandre lsswiia St0St POSt 11z POP aglusiaiasas 20-31 20-41 naz 11-
23 Aaau

uenuninueln1dduszneudolasnae 15880 2 nquie monosaturated

dioleoylglycerols (Sat-0-0) 1A disaturated-2-1-linoleoyl-glycecrol (Sat-L-Sat) ‘?;QIﬂuﬂdiJﬁﬁ
JAnaBNaIMIN Sat-0-Sat tazdid i Widamavesveuman (liquid phase) danaliiiig
Tnifjuas wu meTnIfndszmauida $aiidmsznevveslasndive lsdnquiige
Smith (2010) 9nM3AnY U TnTAv84 Lipp 11a2 Anklam (1998) Iduansenliznevvedlas

nae lsavaauaTnfudazyiialuaiiiei 3

~ = 4 o v
A13199 3 viiaved lasndwae lsanitluesntszneulums Inldnnumasaeg

Country of origin Samoa Ivery Coast Ecuador Malaysia Ghana Nigeda Bahia

POL 0z 0é 0.7 06 06 0.3 1.1
PPL 16 19 19 15 19 19 1.7
000 02 0s 0s 08 05 04 0%
SOL 05 08 08 .7 04 0.8 10
POO 22 44 s 27 26 32 55
PSL 13 3é 28 2B 32 34 34
FPO 16.4 159 153 13.8 15.2 148 140
S0Q, FFP k) 6.0 48 3z 45 51 8.4
SSL 21 13 15 20 21 19 21
PSO 383 366 &3 166 373 374 346
SSO 28 238 269 284 268 264 237
SSP 0.7 0s 08 10 13 0.4 0.2

nn : Lipp Hag Anklam (1998)

Taog TnIdanua luaulszaeuiuginuuideriu snfuue Tn18Minen Bahia
Uszmaviga Fail lasndiwe lsaniingalviiu hisudniluesdiszneu 1 @1 (PoP POS) 8y

TS mantaouaiilasnawa lsaniinsa luiiu luaudrilusedilsznen 2 @1 (S00,p00) Tu

| 1 ' [~ 3 =) o 1
Vinaiige Jeegdananenisniedmazmsnaninued luiiu1d1ia



2.3 Yinfudu (Palm oil)
o s ¥ o o = ¥ o d o ¥ w o
naraaveahaminiuazgmir llsguithnininhay aszuumsadadniuiay
- sy A E=) 2,' oy ¥ o :‘S
Tulszma’lne i 3 5570 nszvumianaanuylyler nszyumsnaauuuaanalan ¥
1 ~ ' ® ’ ' ~
v 1diiinhaw 2 ¥iialugyq Ae dniuwaahau (palm kemel oil) nazdui Idoin
i ¥ W . §. . ¥ e 1
masocrapi3on 31 UUNAY (palm oil) iferiniviuthay hluondumaeldanzaiugu
A A Y = %‘ s A =) .n ": o 9 1 -
gavpiiieiiansansdnveniniu diequupiiaamasaunsangminiuld 2 diufe
d == d 8 A -3 ~ A ¥ o 4 U a o
hauTeasunazthdua@osu duaasluaiied 4 eunuiminiuumazauiiviavesnsa
o d ~ " Y o ~ o 9 ey a d b o
Twiuithiesdlszneuiuanaiaiu danaasluaiaiei s ihiaumniamald@ndveainiu

! o o/ gf -] %‘ a ] ~ [ o
HAnANIUA ﬁ'l-lilﬂﬁ‘ll'lilﬂcl%’ﬂiﬁiﬂ‘)fﬁil Ul lllll!ﬁﬂz‘lfuﬂﬁﬁﬂ'l"lll!!ﬂ na 'Nﬂ'uilﬂ

) L) o ¥ & e £
a13197 4 W3 ana lusfuad i (solid fat content) voariuiuhaunau3 qns

Temperature Palm oil(%) Palm olein (%) Palm stearin (%)
Co Mean Range Mean Range Mean Range
10 $3.65  46.1-60.8 3827 239455 7604  49.584.1
15 39.13  33.4-508 19.85 10.7-259 6891  37.2-79.0
20 26.10 21.6-31.3 5.67 0.0-9.0 60.70 25.2-71.2
25 16.28 12.1-20.7 2.05 0.0-4.3 50.55 15.8-63.5
30 10.54 6.1-14.3 4039  11.2-55.0
3s 7.85 3.5-11.7 34.29 7.2-46.6
40 464 0.0-83 . 28.13 6.1-38.0
45 2238 1.032.2
50 12.45 0.0-21.3

NInE Berger (2001)




R e B i A e

4 . ¥ v 1=
3190 s Winaveansa lvividhueantszneuluminivihaudazsiia

Fatty acid

Refined palm oil (%)

Palm stearin

Palm oil Palm olein
12:0 0.2 0.3 0.2
14:0 1.1 1.1 1.3
16:0 44.2 40.9 56.9
16:1 0.1 0.1 0.1
18:0 4.4 4.2 4.9
18:1 39.0 41.5 29.1
18:2 10.6 11.6 T
18:3 0.2 0.2 0.1
20:0 0.2 0.1 0.2

i Berger (2001)

-
o o

2.4 manan lusiuasuuuueInlf (cocoa butter-like fat, CBL) Taanisaiau) s1i19iu

o A @

=) & o g
ﬂi:l]]‘l.lﬂ'liNﬁﬂnl"l]IJUlﬁﬂu!!UUNUTﬂTﬁ'(CBL) Taomiaaaulsuniune Awaas

4 5 vlﬁv o ¥, g v] Z ' ¢ Y oo A o
ANTHN 6 AIITANT IAvaINHagITIANA NN kﬂwuagﬂumﬂﬂsznamemwuwwuﬁ

¥
o

Uu9

a13 11 6 viiaved luiudounuumaTn i uvasiuwes luiu auauiia uazesdiliznen

Plant fat type (examples)

Function

Main fatty acids

Cocoa butter equivalent (CBE) Palm oil, illipe

Cocoa butter replacer (CBR)

Cocoa butter substitute (CBS)

butter, shea butter,
kokum butter,

sal fat

Soya oil, rape seed oil,
cotton oil, ground nut
oil, palm olein
Coconut oil, palm
kernel oil, MCT

Non-lauric fat,

does not alter the
properties of cocoa
butter in mixtures
Partially compatible
different triglycenides

Lauric fats, suitable for
100% substitution only

Palmitic, stearic oleic,
linoleic arachidic acid

Elaidic acid, stearic acid,
palmitic, linoleic

Lauric, myristic

N1 : Lipp 11ag Anklam (1998)

Lipp 1182 Anklam (1998) 1@finb1n13HAA cocoa butter substitutes 910 Sal fat ¥33

o as ~ " o
aaAlsznouved luiiuylia mono-unsaturated disaturated triglyceride Tu1l3 magausu@eoIny
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aamlsznavved luiumeTnTdlaon s 1¥nszuuntsuon Tusiuriiatieanindaod i
2218923 1A (acetone) 3MAVAIAILANAAMYAMa W IdanauiRved lnfufuoneani
wileumalnld

List, Mounts, Orthoefer 11az Neff (1995) #1n133seaauls Tuiusisninthe samaea
F1Twa mTudr nazihdu Fefigluun lasndime sda Tnafunuy riunsaturated

o <

triglyceride (UUU, 000) AaufuiiiumanfonienmaesNk1unszuIuns hydrogenation

Faighuvedlasndmelsdd iy risaturated triglyceride ($88) TaonauTudadu

o a d = =) g a da &
80:20 uAAL MenaaitluuINTIU 1AY shortening AIBATTVIUMNIBUIABS 1D AINBS 3 TIATU

= =)

1 ~ Y gy a1 aon A
suugulaslFlmdoummenlyasesay 0.5 1Hudnsalfnsorhigawgil 70 esmuwaiBoa um

o

=

=1 1 @ o ana o =1 d A
15 uri wuhmdeinlgas o luiunauiils e lasndmalsaxiia sss naz UUU anauagdl
a w A 2 3 Yo . o ' '
Punalasndwelsa Uus uaz ssumniu Tagaunsaiu lada lutiiunauszniea Tua
¥ W =] A v i
!!ﬂ%ﬁumumaﬂﬂw‘i’lmuﬂ'lihydrogenat:on
QA ;D’ QU i

Lai, Ghazali 1182 Chong (1998) lafinyinaauiianianiesnmesti niunanszning
palm stearin : palm kernel olein igaMnil 60 sarusaIBoa ANWIS 1301 200 50URBUN (Tfu
nannu 8 $11us luaszuuns eulasilanlws al§atoms wemme 53 Mgy wun

]

j o o N 9 A =)
u i lanlavini¥e Pseudomonas iAvnssulddfigaTasiinrsanainganasumaives
C; sy t 4 o ﬂni -7 x ~ g 1 \ s aB’ - 1
Tusiuf T80z ervgwuduiierhmssaniniunigesyiialudadiuaiey dutiniudiil
ot =y . v Aa a A &
daduvesthdua@diugansanasvesganasumalnzanininiurauitithaua@os udh
A ~ ¥ = 3 o3 a ¥ ]
iisaninmisnlasunilasgiunuveslasndwe 1saain PoP uag PPP ilulasndme lsaniiga
naduHaWINNM
Chang, Abraham 118% John (1990) ﬁﬂ}J MISHAR cocoa butter-like fat DINATLUIUMG
a o a " AN =3 A ’ v 3w
dumeseamess TiavuszunainiunawaafeirmunszuIumMs hydrogenation ALY
@t 2 LY ¥ Y 9 o o A o 1
wzaen ludadiu 1:1 (hwinlasimin Taeleu lmilanauuudimigiidumus 1 uag
%’ @ %’ a g Y 3 Q 1 A { =
3 (Lypozyme)ismnmdagaz 10 (hnin Tagtinmininiu) iiludwsaljizornammgii 70
@ = o 1
parmIEAIFoA UL 452119 91AM15 IR 1P HPLC aunsniauengduuuves lasndiye

Tyavad lniunaaiunseamass IMd awaadluaisiai 7



11

a3 7 giuuved lasndwe lsdvinnms Ideu Tl Twlaiul §is e umes

s o " a ¥ w
AN I NAYUYBS Hydrogenated cootonseed oil (HOS) nUMIUNENaN

Trighoide of  Trighyowride of

Mixtuse of triglycerides
HCS ail olive ail
PPS ooL 1P POP 0oL PP
PSS POL LsL 050 POL SSL
§8$ 000 L POS 000 PP
aro PSL 05 SOL PSS
0%0 0p0 55§

1111 : Chang et al. (1990)

Undurraga et al. (2001) Anmn3@aims palm oil midfraction (POMF) rite 11Tlu
cocoa butter equivalent (CBE) Tagl#hau lsiilunszuiumsdumeioameaisMiasunin
mMsfAnEA NIz anvedfagauihin1Flunszuiumskaa CBE wut POMF Sandn 1@
ninnsueminiuldl 2 duaeu TaoauInnjez e g Tawiludnihazaronsouiums
awauaaminugiu 'l relfidansvesusveniuiunaznsesenszsi il lasnd
159 13A%iia disaturated monounsaturated 11!1]?111111%@'&%@0&51]5 zapuilu
Dipalmitmonoleoglycerol (POP) Hailsnuaumivewihu ¢:50 Taosanuszasdveafiion
sumeseamesstiasuiiundadennsa luiuades uiiiegiauns ofi ldmuad U
smndidoiudnlesndme lusanveaiuiu POMF Tugunnia 1 iz 3 sunszits

aamliznavvadlasndwa lsdadioafaduue In1d daaadluaised
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13197 8 anlsznavvadlasndwe lsalu POMF CBE nazia1nTd (CB) #1400

AILUIUMIBUIABS IBAINBS 3 WIATL

Triglyceride (%)
Sample oil
POP POS SOs Other TGs DGs
POMF 74.3 143 2.0 9.4 &
CB 234 428 275 36 27
CBE 234 385 202 8.2 9.7

i Undurraga et al. (2001)

mnmﬁms1=ﬁ§ﬂnmu'lvﬁuffa 3 ¥iia MaoA3ee DSC WU UM HABIMA)
vedCBE anpazadodumaInId Tasiue TnTAlsansnasumaInauegszning 24-35
esrIaIBod daugamsHABNMAIVe CBE e 25-39 semiaidoa danaaatuginimii 2
3 1Az 41118491052 M9NTYLIUNIHARA CBE 1in lasnfie lsAwiia tisaturated triglyceride
15 PPS PPP PSS tiazauy Fuilulasndiwelsdniganasumarga demaliyunums

NABUINAIYAY CBE Hanyauzituraioni g 30-39 sarisaioa

Tomparetee [*C]
NN 2 JUIUMSHARNIMAIVEd POMF(Melting profile of POMF)

11 : Undurraga et al. (2001)
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Rent Mo (g
- & £ £

nwh 3 gUnuumsuasumatveauo In T (Melting profile of cocoa butter)

11 : Undurraga et al. (2001)

il 4 uuuniswasumalves lwiudounuuue TnTdvinnsdanils POMF
(Melting profile of CBE from POMF esterified)

i Undurraga et al. (2001)

2.5 Fonlnuan

Ao naaraaiaIn 117 (cocoa) 181 wda Tn1nzMIz AN (cocoa nib) e 1n Tiua
(cocoa mass) W3R 1A (cocoa powder) 19 1a i Tn 1A (cocoa butter) ﬁmm ﬁmn 13
Tnausa nazmie diuilsznevsu

= A o & 2"; - ~
waaTnTdnzmiznlaen (cocoa nib) HannmatmuaalnIduianadaa 10 il



