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Products Palm oil Olein Stearin Super Super  Palm mid
olein stearin fraction
Shortenings +++ +++ ++ - 4+ 4+
Margarines ++ +++ 4 - +++ t
Frying fats +++ i+ - 4+ ++ +
Cooking oils - . - +4 ++ +
Salad oils - + - ++ = ’
Specialty fats,for ‘ - - 2 _ Bt 4
coatings '
Cocoa butter - - ) . 44 e
extenders
Ice cream +++ - _ - - A
Icings ++ - - - n t
Biscuits +++ + + - +4 .
Cakes +++ - + . ey _
Cookies e - + 2 s i,
Crackers +++ + + = e -
Noodles +4++ +++ = = ++ -
Fatty acids source + = +++ = 2 >
Hard coatings - - ++ = s -
HINOIHG +H IMINZANRE1IIN ++ Manz ey + 19 1ded1eine — Tumangay

31 : Kellens (2007)
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Stewart and Timms (2002) 16 38 23 -
Podlaha et. al. (1984) 16.4 38.3 26.8 Samon
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15.3 36.3 26.9 Ecuador
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15.2 37.3 26.8 Ghana
14.8 374 26.4 Nigeria
14.0 34.6 23.7 Bahia

131 : Stewart and Timms (2002); Podlaha et. al. (1984)
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M3 5 agauuas lasndiwe lsandnvesduwauvewsTn1AFoumsiia CBE

Raw material Origin Processing Ingredient used Main
required’ in CBEs blend  triglycerides
Palm oil Indonesia Two fractionation’  Mid-fraction® POP
Malaysia
Shea butter West Africa Degumming and Stearin’ StOSt

one fractionation

Illipe butter’ Borneo None Fat StOSt, POSt

Kokum butterr India None Fat StOSt

Sal fat L India One fractionation  Stearin StOSt, StOA

Mango kernel fat  India One fractionation  Stearin StOSt, POSt
HINOMA a wdanszuaumsnhlfusqnt msfiaduaznau

b M3uena I lasnsankan

Il
ISR

¢ daunnIMasumal luganais

.. i f?ﬁﬂmmwzms1./mﬁﬂ”mm'w\§
d ﬁmﬂumammaﬂummqa

= U A H d’ ﬁe}?“".i ““7‘3‘!—” .
e 919138N 71 Borneo tallow 1130 Tengkawang fat N, 1.}&]/@, ; ,PXS ,,,,,,
G XY

, : wniion........ L,
£819158n91 Kokum Gurgi fat o rm— '
wusonmilade...,

R R R TR I I I

31 : Stewart 1A Timms (2002)
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LY A o

Wity Ao 11uuthau (palm oil), usiudad Gillipé fat), Tvsiuaen (sal fa), TusiuTagy (kokum

v v

o w P o w < ' ;
fat), W UY (shea oil) HAZHINUNAAUZIY (mango kernel oil N30 mango seed almond fat) ﬁ]u
1 a o I3 [
ﬁ?uﬂﬁumﬂﬂﬂﬁﬁﬂmm%ﬂﬂiﬂlmﬁ (Stewart 1oy Kristott, 2004; Stewart Y Timms, 2002) AULAAY

Tuasad s saziiosninme In 1Ay lusiuiiil lasname lsmifluesrdsznounsn 3 vila 4o
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v v
POP, POSt uaz StOSt Mswan CBE 39114 Tasnmswaminiuainity 6 viiaiilusasidu

D.

A Iy ¥ Ao wa 1 - 3 =} =3 a =
wanzery wield 1d CBE Allgmauiiadis « viemanil menenm saufanganssumsannind
witoun3eIndifvaiuiuveaus1n1d Saazennsald CBE finanlddanamaunume In 131y

a d 9 1o Y a a wva a o 4~
nsuanyenlnuaald Tao i ifiRansnlaounlasvesguanifuesndasasiaon Tnuanuas
a v 3 = d a I [ a 3 vy qi:
nizuIumskaausetila lasndire lsawiia Pop daulng waz Post TudSinaudnteniiy

Qy L4 =) 0’/ 1 & 1 d' z
awsam ldnmihviunhauiaudsasu uans 18 18ude soOst uaz POSt drufimieiines
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: v . a8 1 e a :‘ @ 1 qy @

HAZINUUINAANTHI (Beckett, 2000) CBE NWan 183 ufaninmsnaui niumariitndiesy
) { d' @ a @ '
European Commission (EU Council Directive) "l@’{'e)ﬂﬂ%”e)ﬂmuﬂﬁmm%'mﬂmammm

< 1 ' a @
InTAuaz¥en Inuan (Cocoa and Chocolate products Regulations, 2003) naa i1 msidlusiuan
A a A B a o 73 3 a 9 " a :’ @ a o '4
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70v10 (Afoakwa 1aZAMEY, 2007; Simoneau HazANE, 1998) uAt1% CBE unumolnTRAun

3 a o o ' A’f 1 4 a
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Y a B A o A '
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p sy Y gty '3 o Y ' a
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Y @ Y ' wa = a o S “f_l d 1
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MNA 3 Tso-solids phase diagram for cocoa butter/CBS. Reprinted with the permission of Loders

Croklaan.

31 : Talbot (1999)
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MNN 4 Iso-solids phase diagram for cocoa butter/CBR. Reprinted with the permission of Loders

Croklaan.
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2.5 AENTANINEMN NV luiiumaz1ingiy (Physical properties of fats and oils)
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A1319N 6 AKHADUINAIVEINIA IV UFTIAA1

nsaluifuriiadudd SnuMIeY : Wuszg ganaeumal (C)
NIANTNIN 10:0 31.3-31.6
A5AA05N 12:0 44.0-44.2
nsa lusaan 14:0 53.9-54.4
nsathalian 16:0 62.7-63.1
ASATAGIN 18:0 69.6
N3ADZIINAN 20:0 75.4-76.5
niaiigin 22:0 80.0-81.5
nsaanlumsn 24:0 84.2-86.0
A% 15An 26:0 87.7-88.5

asaluifuyiiahidui SNUMTVBY : WUBZY garagImal (C)
nsathadlaadn 16:1 0-0.5
nsala@on 18:1 10.5-16.0
nsad luaon 18:2 -5.0
AsAA lu@un 18:3 -11.0
A5ADZIIA AN 18:4 -49.5

A Hadziyev (1987), Mathews and van Holde (1990) uag Coultate (1999) 9valu UFe Taun

Yuun (2548)
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d' =3 o a
M99 7 yaraoumnaIved lnsnare lsaunayila

Tnsnawelsa ganaemmal ('C)
Trisaturated
Tristearin (StStSt) 73
Tripalmitin (PPP) 66
Strearo-dipalmitin (StPP) 62
Disaturated
Palmito-oleo-palmitin (POP) 37
Palmito-oleo-gtearin (POSt) 37
Oleo-dipalmitin (C;PP) 34
Stearo-oleo-palmitin (StOP) 43
Stearo-oleo-stearin (StOSt) 43
Stearo-palmito-olein (StPO) 39
Palmito-stearo-olein (PStO) 36
Diunsaturated
Dioleopalmitin (OOP) 5
Dioleostearin (OOSt) -13
Triunsaturated
Triolein (O00) 5
Trilinolein (LLL) -13

WUV St = Stearic acid, P = Palmitic acid, O = Oleic acid 4482 L = Linoleic acid

111 : Stauffer (1996) 199311 7581 Sarnluust (2548)
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3137 8 AUANYVZUATA X-ray short spacings (d; A) ¥oeHANg YDA 9 vouusTald”

Polymorphic form Short spacings (A)

Y (sub-Q), (form I) 4.17(s), 3.87(m) ¢

4.72(s), 3.88(s) g

QL (form I1) 4.20(vs) ¢
4.15¢ f,g
B"2 (form 111) 4.20(vs), 3.87(vw) ¢
B'1 (form 1v) 4.32(s), 4.13(s), 3.75(m), 3.88(w) ¢
P2 (formv) 4.58(vs), 3.98(s), 3.73(s), 3.65(s), 5.38(m), 5.13(w), 4.22(w),

3.87(w)a,c, g
4.60(vs), 5.43(m), 3.99(m), 3.76(m), 3.88(w), 3.68(w) b, g
4.54(vs), 3.95(s), 5.34(m), 3.84(m), 3.73(m), 3.64(w) g
4.58,3.98,3.86,3.74,3.67 d

Bl (form VI) 4.53(vs), 3.67(s), 5.37(m), 3.84(m), 4.01(w), 5.09(vw),
4.21(vw) ¢
4.59(vs), 3.70(s), 5.43(m), 3.86(m), 5.15(w), 4.04(w),
4.27(vw), 3.36(vw) g

’ mmﬁ’fnﬁuﬁwggmmmsﬂu very strong (vs), strong (s), medium (m), weak (w) a2 very weak
(vw)

‘?im: Chapman uazae (1985) 819941u Solis-Fuentes tazANE (2005)a; Hicklin sazngde (1985)
91903lu Solis-Fuentes #azAie (2005)b; Marangoni 118& McGauley (2003)c; Marty and Marangoni

(2009)d; Souza ttazAM (1990)e; Brien (1998)f 819841 Solis-Fuentes iazAasy (2005)g
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M15199 9 A1 19EAIAT X-ray short spacings (d; A) voawanguvUA 9 voe luiiy’

Polymorphic form Short spacings (A)
Y (sub-Ql) 4.72(s), 3.88(s) 1, j, k
o 4.15b,1,j),k
4.20c¢,d, h,1
B’ 4.20(s), 3.80(s), 4.27,3.97,3.71 i, j, k

4.23(s), 3.85(w) b

4.20(vs), 3.83(s) b

7 4.27(s), 3.88(m) b

. 4.28(s), 3.90(m) b
4.20,3.80¢, g

4.20-4.30, 3.70-4.00 c, |

B' (sub-Ql) long spacing, B' "71 m.p.<Q1i,j,k
pseudo-f3’ 3.96(s), 4.27(m), 4.15(m), 4.40(w) i, j, k
sub- 4.74(s), 4.50(m), 3.90(m), 3.60(m) i, j, k
B 455a

4.60(s)b,c,d,1,j,k, 1
5.40(m), 4.57(vs), 3.99(s), 3.88(m), 3.76(m), 3.67(w) k
4.60,4.01, 3.89, 3.78, 3.69

’ mmh’fnﬁuﬁwﬁgmmm&ﬂu very strong (vs), strong (s), medium (m) {18 weak (w)

ﬁm - Ahmadi 118% Marangoni (2009)a; Czerniak (2005)b; Ghotra HagAME(2002)c; Himawan (8
AL (2006)d; Lawler (1o Dimick (2002) 148 van Langevelde Lazatte (1999) 9199411 Czerniak
(2005)e; Marangoni 18 McGauley (2003)f ; Narine (2004)g; Narine (/8¢ Humphrey (2004)h; Souza
uazAMe (1990)i; Brien (1998)j 9199914 Solis-Fuentes agame (2005)k; Narine i8¢ Marangoni
(1999)1
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