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Abstract

Palmitoyl-oleoyl-oleoyl (POQO) and palmitoyl-oleoyl-palmitoyl triacylglycerol rich fraction (PSL) was ob-
tained from the acetone fractionation of palm stearin. The fatty acid composition (total and positional), tri-
acylglycerol species, and solid fat index (SFI) were compared among the blends of natural vegetable fats (sal

fat, illipe fat, kokum fat, shea stearin fat, and shea butter) and PSL with different ratios (5

0:50, 60:40, 65:35,

70:30). In total fatty acid composition of PSL, palmitic, oleic, and linoleic acids were the major fatty acids, whereas
in natural vegetable fats stearic and palmitic acids were the major fatty acids. Moreover, oleic acid was a major

fatty acid at sn—-2 position in sal fat, illipe fat, and kokum fat. The TAG species was analyzed

by reversed-phase

HPLC, from which the PN value ranged from 46 to 54. When natural vegetable fats and PSL were blended
with different ratios, decreasing the amount of PSL resulted in increasing SFI in most cases. Among blends,
the SFI of sal fat and PSL were most similar to commercial cocoa butter equivalent (CBE).
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2 palmitic acid(C16:0), stearic acid(C18:0) 2] 3L oleic AL 7E, " T8l £EY 527 tlksiA 4]
acid(CI81)& o] Folx glom F2 FA triacylglycerol HAR L = Ffe A A Ffe] FEs= Hb
(TAG) ¥AFES F3 Aol we} zfol= )} oF 21%¢] A Y] FAZA dA T oA AASE AA HEAE
1,3-dipalmitoyl-2-oleoyl glycerol(POP), 2F 40%<] 1(3)- st B, stebH oz Aoyl & daky-Eol Fe-H ey
palmitoyl-3(1)-stearoyl-2-oleoyl glycerol(POS) 2.2 i <} A FES g ol S BElste] A& = JTHE,7). o9}
27%9] 1,3-distearoyl-2-oleoyl glycerol(SOS)Z A & o] e FH M ES o] 835t T EE AT & 9=
2 ek dEA Qlth(1,2). o] F TAG HAE 5olH o cocoa butter equivalent(CBE)E AAFs}7| = ghe}, 1 9o

2 Z3-Bx3-73 AuHALC R o] Fo|x AFH Fx % lard, tea seed oil, sal fat, mango fat, illipe fat, kokum
(SUS, saturated—-unsaturated-saturated)= 7}A 2 ¢) oo, fat 22] 3 shea oilZ} -2 Ao A EA wAFAA1-S 4
oo} & A Y F27} 75% oA TrEe] ke H-e E2 3le] CBEY Az} Haso|Hrh(8-11). 53] 35~
FZIOMHE 7} 7R 2 gle Bold B4, 3eh AAw) 40%°] POPE &3t TfE ¥ FA (fractionation)< &
Fdo] Zopa Aoz} Il E] = A2 o]}l A 3led 70~80%2] POP7} &%l palm mid fraction(PMF)<
= A zte] dadsiA Rt F2 2 WA= <F Q7| = st o9 2L FfF HeES oE A XEH
35°C ool A F43] §all=l= SAS 2o glenr, Akst blending& 71* CBE AlZel| °]§¥ 7% hch(12).

of sl kg ste] 2FBAAFH A7 BEE = AFE A% FZ3ol ME Y AH-$, oF 21%2] POPR o] Foi#] glor,
3HA o184 < vk e HAE] ZFopElE vaLA TAG #A-5e] % E3-E 2323} AWito R o] F
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2010, TA Instruments, New Castle, PA, USA) #4771 &
Abg-3lglt}. PSL3F Al A &3 A %] (sal fat, illipe fat, ko-
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] Solid Fat Index ¥ Triacylglycerol &4 B]al 1439

blending 3} th. ©]2]3}t blending oilS ¢F 6~8 mgS 33}
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TAG #2} 242 dolrr] ¢3¢ RP-HPLC(reversed-
phase high performance liquid chromatography) 413 Al
Ak} B o] AFE-El Z1E 7]+ Yonglin SP 930D dual
pump”} #2HE evaporative light scattering detector(ELSD,
SEDEX Model 75, Sedere, Alfortvill, France)® ODS 4 pym
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gas flow= 1.7 In/min®& A&t 1, €vl A(acetonitrile)
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Av, Bx31%r} F2 5A4S el
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—2 X total number of double bonds (ND)
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sttt B4 A=+ gas chromatograph(Hewlett-Packard
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mL/min® 2 FAA 72, 1 uLe] A|85 Fd3she] Ak
o ~H 2 FA4-S At

X|ghate| XY = E4M

A= (sn-2 2 sn-1,3 A A) Aualk 24 £4& 95k
pancreatic lipaseell ]38t 7} 5 A A8ttt AR 7 mg
o 7mL® 1 M Tris-HCl buffer(pH 7.6), 1.75 mL2] 0.05%
bile salt ¥, 0.7 mL%] 2.2% CaCl, £, sn-1,3 ¢l
Eolx o7 283} pancreatic lipase® gl & ¥ 37°CE
Ak gz 387 vk 2 7351'% 28] efatar, 2%
ZF oA vbg 2 AES shodvh 1§ diethyl etherE 4 mL
< 7}5}e] %’4%‘“& #2]3}e] sodium sulfates ©]-&3le] &
<4 A7 ¥ hexane: diethyl ether : acetic acid(50:50:1,
v/v/v)EZ 7 3s= TLC platesll A Ry 3ke] 0.03¢] 2-mono-
acylglycerol 915+ F3}e] 9]l A|AH W o2 GC 4
< 3t

2ot 3 nE

= X2t =4 osn-2 #R| 24

A3 o]l AF8-% CBE, PSL, sal fat, illipe fat, kokum fat,
shea stearin fat & shea butter®] 3 A|WFAF A4S AR
3tH(Table 1). CBEY] 73-§- palmitic acid(C16:0)7} 35.56%
2 7}7} = vrebgdt) & 2d ol S EHste] WE PSL
2] 7% palmitic, oleic(C18:1), linoleic acid(C18:2)7} z+zF
4431, 39.72 E 7.07% &A1 22, sal fat, illipe fat, kokum
fat, shea stearin fat, shea butter®] 7% 5% stearic
(C18:0), oleic, 18] & palmitic acid®] =4 & =& ks
velfl 2 9lsdel. 2504 = 53] shea stearin fate] 73-%-
stearic acidZ 77% °]4 &3t slelA obE f-x<} v
s W M =2 5 25 L S S FEE S
3lsith Table 194 & BE23A|HAHEZUSFA)# & £3}
A MHAHESFA) Y] ks was|HH, & B34k
73%- shea butter7} 50.10% 2 7} =& 3=kS velhyg e
v PSLe| 73-%- 4891%°]% i sal fat-> 42.55%2] =k
el w2 Ao B4 AsE FolM=
shea butter, PSL¥} Sal fat-2 illipe fat, kokum fat, shea
stearin fat¥} Bl &}4] S v B} &2 F B x3x|ubil &
25 ehligleon = ii]—x]ulx]—,] 73%-oll &= shea stearin
fat, illipe fat 2 kokum fate] Z+7; 86.24, 65.52, 63.98% =]
=2 S HER St Table 1). A -&-fA oA T2 &4
3= TAGYE 2R Ao 43}E 4l 28e] 2-monoacy -
Iglycerol(2-MAG)¥} FFAsZ 7}pEd sa=d, Haid
2-MAG2] 7% 24 AEEd 9oste] FoEo] A
TAG 3 E 234X =] chylomicrons(CM)S 3 A 3le] &
=3} A3g Tl AAAEZR o] F5 o] %1 th(15,16). o o
monoacylglycerol acyltranferase(MGAT)$} diacylglycerol
acyltransferase(DGAT)= TAG FHE AMFAHEHE= AS

30, each

%)
70:30
99.66
98.49
96.16
91.65
83.11
74.11
62.86
45.83
25.78
10.27
4.36
1.40
0.00

(unit:

Shea butter fat:PSL

50:50

95.95
91.69
5.12
1.94
0.10
0.00

84.04
75.38

35, 70
65:35
99.58
98.28
64.45
48.02
28.17
11.59

:40, 65
60:40
99.98
99.36
97.89
95.3
90.69
83.04
74.72
63.21
46.13
26.53
10.93
527
1.79
0.04
0

50, 60
99.36
98.00
95.47
90.63
62.37

6.32
2.19
0.12
0.00

99.98
83.40
75.01
44.71
25.54
12.31

70:30
99.86
99.48
98.83
97.96
96.81
95.21
92.55
88.43
84.69
79.73
72.89
61.73
44.34
22.60
9.49
4.25
1.60
0.52
0.00

65:3
99.89
99.52
98.86
97.91
96.34
93.54
89.44
85.3
79.41
71.7
59.71
41.59
20.46
10.01
5.36
2.86
1.43
0.09

60:40
99.83
99.25
97.89
94.90
70.08
17.01

5.63

1.15

0.00

85.99
79.19
36.92

Shea stearin fat : PSL
90.56

50:50
7.64

99.87
99.45
98.61
96.97
93.62
89.26
83.89
75.69
65.33
50.45  56.07
31.56
14.93
4.02
2.40
1.02
0.08

70:30
94.83
5.28
0.00

90.70
71.75

99.31
96.74
83.36
48.65
21.96

65:35
1.83
0.98
0.22

99.37
0

98.46
93.46

99.82
96.79
90.29
85.34
77.53
66.03
46.04
22.64

8.74

60:40
99.60
99.08
98.25
97.03
94.90
91.07
87.49
81.89
73.49
60.59
40.20
18.48

5.70

1.60

0.84

0.11

0.00

Kokum fat : PSL
99.91

50:50
98.85
97.60
95.26
91.02
86.72
79.99
70.40
55.45
34.43
13.97
357
1.42
0.63
0.06
0.00

99.58

70:30
99.33
98.04
45.86
10.70

1.06

0.00

96.54
93.16
87.35
74.32

65:3
95.34
91.78
85.94
73.15
48.36
14.98
3.45
0.97
0.19

99.8
98.78
97.14

Illipe fat : PSL
60:40
99.83
98.70
97.02
95.07
91.08
84.37
70.03
43.45
10.75

1.52
0.00

99.65
4.07
1.07
0.11
0.00

98.81
89.46

50:50
96.31
93.13
83.01
73.14
53.86
37.19
11.49

70:30
99.97
99.64
3.04
0.10
0.00

98.91
89.96

83.11
75.89

65.15
23.76

97.52
95.01
48.18

65:35
99.90
99.51
98.65
97.07
94.31
88.71
82.02
74.67
63.55
46.31
22.98

3.29

0.13

0.00

Sal fat:PSL

60:40
99.34

96.89
91.28
85.09
77.09
21.81

4.06

0.39

64.67
46.51
0

50:50
99.77
98.95
97.17
93.82
87.78
81.19
72.45
59.48
41.21
1812

3.27

0.14

0.00
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Vpgr, (palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin to acetone was 1:5.7 (w/v). Fractionation
was conducted for 24 hr at 29.3°C.

Temp

Table 4. Solid fat index of the blendings of PSLY and sal fat, illipe fat, kokum fat, shea stearin and shea butter with different ratios (50

natural vegetable fat:PSL, w:w)
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2 T4 =% POP, POS, 123 SOSE F2 A =4
ki A 9l7] el feA BAH A 5E F 53
sal fat, illipe fat, kokum fate] PSL¥} blending = ¢l uf ol
B o fARE ZaopE o] AAS 7HAA F Hlew oS5
=HATh1,2).

RP-HPLColl 2|t triacylglycerol(TAG) &4

3ol HE ] TAG EAES HolAH R 75% o442l
X3 -E X323 AWAte g o] Folx]l A Y FE2E 7}
agleng olegk TAGE Aol AHe-d A a5 v
w3}l7] $l8ke] RP-HPLCE ¢]43te] TAG +4& 3kt
Fig. 1% Aol Algd A 2ES FAStA 9l TAG E4)
=2 PLC® #2]3}e] v] 23}t chromatograms°] i,
Table 2= RP-HPLCZ #-2]¥l TAG ¥A59] area%3o]
o} #AE A 5E5ES T3 TAG #4529 PN 46~
54 Ale]el| &5k tHTable 2). PSLe] 739 TAG A9
PNzk-2- 46~502] W15 ®olwA] PN 48¢l4 86,53 area%
Z 7V =7 el e sal fat, illipe fat, kokum fat, shea
stearin fat ¥ shea butter®] 7-$- PN 503} 5204 F=2
TAG #A}&5°] A8t} L o] 59 3lvh= PSLe] &
g 7F 1670 & o] T2l E3}X)¥F4Le] palmitic acidS %o
Fr3taL slgrell Hhsle], 1 o] ]| of & A 552 ’Aagvt
187 & o] Fo1Al stearic acid’} @] =] 917 wji-al
Ao R FZ3 4 9Jv}. Sal fat¥ kokum fate] 7ol =
TAG#®] PNzke] 504l &A13taL 91w, PN 52 ¥ 9] <l 4]
27+ 7312, 96.30 area% 24 7HA w2 ek EO]_J_ a4l
o}, =3} illipe fat¥} shea butter®] 7% PN 48%-8 TAG
FEAFEo] EAsla 9l9lew, PN 52 ®H¢]elx Z+7t 56.08,

)
J

mv| (D)
mV (E)
mV|(F)

10.0 15.0 20.0 250 30.0 350 400 450
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Fig. 1. Chromatograms from the reversed-phase HPLC separation of (A) PSL, (B) sal fat, (C) illipe fat, (D) kokum fat, (E)
shea stearin, and (F) shea butter. PSL (palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with
acetone. Ratio of palm stearin to acetone was 1:5.7 (w/v). Fractionation was conducted for 24 hr at 29.3°C.
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Table 2. Separated triacylglycerol species with each partition number (PN) of PSL”, sal fat, illipe fat, kokum fat, shea stearin

fat and shea butter

(unit: area%)

Partition number (PN) PSL Sal fat Illipe fat Kokum fat Shea stearin fat Shea butter
PN=46 9.02+0.83 — — — —
PN=48 86.53+0.58 - 3.66+0.13 - — 3.45+0.04
PN=50 4.45+0.25 18.18+1.85 39.31+0.06 3.70+0.66 - 34.72+0.11
PN=52 — 73.12+2.25 56.08+0.09 96.30+0.66 98.06+0.13 61.84+0.05
PN=54 — 8.70+0.40 0.97+0.10 — 1.95+0.13 —

UpsL (palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin
to acetone was 1:5.7 (w/v). Fractionation was conducted for 24 hr at 29.3°C.

61.84 area% 2 7F4 =& =S el 3)de}. Shea
stearin fat®] 7% PN 52 Wl ¢]ol|A] 7}A =& TAG EALS
2] 32F(98.06 area%) H.gith.

Solid fat index(SFI)

A Ol X B
- o N == L |

SFI+= AR 9] F23 B4 %9 sl 24 spreadability
v E2]del o3 28] 3 £3] 33~38°C Ato]ell4l+& mouth
feelell 3 3-& Fol AR H5FAE Hrlsted A=
9l th(18). PSL, sal fat, illipe fat, kokum fat, shea stearin
fat ¥ shea butter®] A= §F(SFD)& Table 3ol veby
oAtk PSL, sal fat ¥ illipe fat®] 79 2142231 35°CellA
97% o4 AA A AL FAF 5 l= Ao whato
kokum, shea stearin fat ¥ shea butter®] 7-$- 45°C o] A&
Fojol thR-Ho] A A2 WHale A & gk =
=3 ol ARgElE AR 9] A5 Al A 2=} v]Se3k 35°C
AN == 5] wg- FR3}7] wtel 35°Cell 48] SFIE&
A 2 v aLste] Bgk=d] PSL¥} sal fat, illipe fate] 7-$- SFI
+ 2.35, 0.06, =] 22 1.31%°] %t} vk, kokum fat, shea
stearin fat @ shea butter®] 35°Cel|4 2] SFI+ 22.71, 8.0
223 805%°]1917] wWlEell A2 ollA A gtEke] o=
A ol ol& AR AZb= gk Al A E A A

PSLE A& t}& 8] $&(50:50, 60:40, 65:35, 70:30, HAA &

[ HI

I

Table 3. Solid fat index of PSL”, CBEZ), sal fat, illipe fat, kokum fat, shea stearin fat and shea butter

-] : PSL, v/v)ell ute} £33k SFIE Table 4¢l vhebvi sl
of. £ %ol we} ohE A ake] SFIE byl o
2.9] 730l 3lofA] PSLE o] aWHE SFIE 27}
sk A4S Bolvh 53], Table 4014 ®.Ql 73} 3Fo] ofe
g EqEe F Aol oz Buste] doal
PSL¢} sal fat, illipe fat, kokum fat, shea stearin fat, shea
butter®] blending &3H&E53 71E6 de] £F8l 71l
AH4¥ = dl 224 CBE®} SFIE ®lstsict. CBES] 4%
0°Ce} 5°CellA Z+2F 9859} 91.9%°]13 W SFI7} 10°C<} 15°C
ol A= 81.33%F 51% 18] aL o] §-2] IollA] F723] 5obA
20°Ce} 25°Cell A= 1863} 1.4%E 247 Bt (Table 3).
24 PSL¥} sal fat, illipe fat, kokum fat, shea stearin fat
< shea butter®} blendingdt &3EE2°] SFIE 71£2] CBE
o} wlas)] Boks w), 53] 20~35°C F2kell 4 CBE®] SFI¢t
AL A 3FS B3l 97 PSL# sal fatg blending 353
< wjo]gdrH(Table 4). Sal fat®] 7% oJwdh nv]goll A=
30°Ceoll A A A &3Fo] 0.5% mIRteZH AL nA A7}
A e o= CBES} 7-%-2F w9 frAbetsdct. oleldk &
< CBE®] F8& 4452 shial A4 Lx77kellA 44
5] w= SA FAkstch

g, PSL 2 thekd A A aA# 52 524 2220
AA 3} &5 E DSCEHRE T34 thermogram & & AFs B

(unit: %)

Temp. (°C) PSL CBE Sal fat Illipe fat Kokum fat Shea stearin fat Shea butter
-20 99.34
-15 96.86 99.89 99.72 99.93
-10 92.41 99.32 98.89 99.42
-5 86.21 97.39 99.86 99.12 97.15 97.96
0 76.36 98.50 91.87 99.35 97.20 94.97 95.76
5 60.78 91.90 87.29 97.99 95.50 92.91 93.59
10 4458 81.30 80.38 95.34 91.67 89.86 89.94
15 36.53 51.00 67.71 91.54 85.64 84.99 84.03
20 33.51 18.60 45.82 80.10 74.08 77.16 75.52
25 20.72 1.40 17.64 39.39 59.24 55.81 48.48
30 9.94 0.00 1.39 7.58 43.82 21.18 17.41
35 2.35 0.06 1.31 22.71 8.00 8.05
40 0.25 0.00 0.72 2.27 3.03 3.11
45 0.03 0.00 0.90 1.49 1.75
50 0.00 0.00 0.20 0.24
55 0.00

UpsL (palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin
_to acetone was 1:5.7 (w/v). Fractionation was conducted for 24 hr at 29.3°C.
?Commercial cocoa butter equivalent (CBE) was obtained from Karlshamm Corp.



(unit: %)

Shea butter fat : PSL

50:50

Table 4. Solid fat index of the blendings of PSL” and sal fat, illipe fat, kokum fat, shea stearin and shea butter with different ratios (50:50, 60:40, 65:35, 70:30, each

natural vegetable fat:PSL, w:w)

Shea stearin fat: PSL

50:50

Kokum fat : PSL

Illipe fat: PSL

60:40

Sal fat:PSL

60:40

Temp —55:50

65:35  70:30

60:40

70:30

:35

o}

6

60:40

70:30

65:35

60:40

50:50

70:30

e}

65:3

0

50:50

70:30

65:35

99.66
4.36
1.40
0.00

98.49
91.65

83.11
62.86
45.83
25.78
10.27

96.16
74.11

99.58
98.28
95.95
91.69
84.04
75.38
64.45
48.02
28.17
11.59

5.12

1.94

0.10

0.00

99.98
99.36
97.89
527
1.79
0.04

95.3
90.69

83.04
74.72
63.21
46.13
26.53
10.93

99.98
99.36
98.00
95.47
90.63
83.40
62.37
44.71
2554
12.31

6.32

2.19

0.12

0.00

75.01

99.86
99.48
98.83
97.96
96.81
95.21
92.55
88.43
84.69
79.73
72.89
61.73
44.34
22.60
9.49
4.25
1.60
0.52
0.00

99.89
99.52
98.86
97.91
96.34
93.54
89.44
85.3
79.41
71.7
59.71
41.59
20.46
10.01
5.36
2.86
1.43
0.09

99.83
99.25
97.89
94.90
90.56
85.99
79.19
70.08
56.07
36.92
17.01

5.63

1.15

0.00

99.87
99.45
98.61
96.97
93.62
89.26
83.89
75.69
65.33
50.45
31.56
14.93

7.64

4.02

2.40

1.02

0.08

99.31
96.74
94.83
90.70
83.36
71.75
48.65
21.96

5.28

0.00

99.82

99.37

98.46

96.79

93.46

77.53
8.74
1.83
0.98
0.22
0

90.29
85.34
66.03
46.04
22.64

99.91
99.60
99.08
98.25
97.03
94.90
91.07
87.49
81.89
73.49
60.59
40.20
18.48

5.70

1.60

0.84

0.11

0.00

98.85
97.60
95.26
91.02
86.72
79.99
70.40
55.45
34.43
13.97
3.57
1.42
0.63
0.06
0.00

99.58

99.33
98.04
96.54
93.16
87.35
74.32
45.86
10.70

1.06

0.00

99.80
98.78
91.78
14.98
3.45
0.97

97.14
95.34
85.94
73.15
48.36

99.83
98.70
91.08
10.75
1.52
0.00

97.02
95.07
84.37
70.03
43.45

89.46
4.07
1.07
0.11
0.00

83.01
53.86

99.65
98.81
96.31
93.13
73.14
37.19
11.49

99.64
98.91
89.96
83.11
75.89
3.04
0.10
0.00

65.15
23.76

99.97
97.52
95.01
48.18

99.90
99.51
98.65
97.07
94.31
88.71
82.02
74.67
63.55
46.31
22.98

3.29

0.13

0.00

99.34
96.89
91.28
85.09
77.09
64.67
46.51
21.81
4.06
0.39
0

99.77
98.95
97.17
93.82
87.78
81.19
72.45
59.48
41.21
1812

3.27

0.14

0.00
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PSL (palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin to acetone was 1:5.7 (w/v). Fractionation

was conducted for 24 hr at 29.3°C.
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o] 935 vy AA3EL -15 11.4°CE vebytrl Sal
fate] 49+ -14, 25.2, 21.1°CellA §4HES Rlen, 77,
115°Coll A AA 3 Byt &4, illipe fate] 743 24.9°C
W A4S LJrE}\H“&u% -10.5, 10.6, 18°Cell A A A 3}
< Yelsl 22, kokum fate] §4 77k -3.7~35.3°CEH4
) $He Jepon] 9 126, 19°CAH A4sAL 1
t}. =gl shea stearin fat= 4719 434 (-4.2, 26.8, 38.1,
47.1°C0) 2709 AA 3 (159, 22.6°C)& Yeb et 22
3 shea butter®] §%-2 -4.1, 151, 25.9, 47.5°Co]sl Lo,
AA 52 -8.86, 141 225°CE vepyitt 8- CBE®S] 7
227, 331°Ce] &35 vl e, 85°CollA AA A&
ook
PSLT} sal fat =&t=2| X2t & TAG =4
20~35°C 7kl /H CBE¢} 418t SFIE ¥4l sal faty}
PSLe] B]£-(50:50, 60:40, 65:35, 70:30)°l] w2 blending &3+
_,] ;(]H]—/\]— X/H S- Table 50]] L}-E]-LHO—]q X]HL/R]— Z/H_,]
735 A3t ¥ E-o| A4 = oleic acid7} 7F4 B2 deES By
37, palmitic acid®] 73§ PSLe] gtefo] Jolx4E 2458
20.72, 1843, 16.69% % A 2} Folz]+= 7S w o). 94,
stearic acid®] 7-§- PSL2] o] ol 45 2520, 29.68,
31.19, 33.24% % A=A} Folx|&= 73S B} o]+ PSLY
73-$- palmitic acid”} 44.31% 2% 4.96%7<] sal fatel] B] 3}
Abedd] vk Wk o) sal fate] stearic acid 32 45.44% 2
# 505%<! PSL¥.t} grefo] 7] wtolth w3k, F A4t
A8 A9 BE v EellA E3pAAte] B xS A uab e
o} ¢ 10% A= ] A b= A2 vepytel Sn-2
2129) Aukal ZA ol = oleic, palmitic, L2 I stearic acid
o o2 Fol ghfirEo] glslen, F BE3pA|uFAte] oF
85.59~91.72% & 2AgtaL 9l 74 EEIA AL o
HEL oleic acidZ#] 78.17~85.32%°]4it}. Fig. 33} Table
2 sal fat¥} PSLe] tefgh v]-&(50:50, 60:40, 65:35, 70:30)
o] W} blending &352] TAG ¥4} 2A & vepdl Ao
Z Y H-HEo] SOSe A Y TAGE A= x o Fig. 3).
POO(F] = 1¥1)2} POP(Z] =z 2¥1)+&= PSLe] Zx 3J& TAG
}_Agg_i PSL-4 u]go] ;-_:o}xl/\i =] x} lr—o].;q S 7361:~
et = s F1E 5 9lglon, kel SOS9} SSS€]
739 sal fate] Z32 9l= TAG A2 24 sal fat2] v]&
o] odpE 1 91359 area’t AR AA = AEFE Btk

T 2HolEl S ol B o] 43 B & sk POO<} POP
7} wo] df-¥ EHFA(PSL)E it #8E 3 =4
S 2E BT 20.3°C, ol EFE] v S 1:5.7(w/v), 8

A7k 24417 o] 9dt}. o] F Hed A& A ®|E(sal fat, illipe

fat, kokum fat, shea stearin fat, shea butter)®} PSLE& t}eF

b
] o
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Fig. 2a. Endothermic and exothermic heat flow from differential scanning calorimetry. (A) CBE, (B) PSL, (C) sal fat. PSL (palm
stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin to acetone was 1:5.7
(w/v). Fractionation was conducted for 24 hr at 29.3°C. CBE (commercial cocoa butter equivalent) was obtained from Karlshamm Corp.
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Fig. 2b. Endothermic and exothermic heat flow from differential scanning calorimetry. (A) illipe fat, (B) kokum fat, (C) shea
stearin, (D) shea butter.

Table 5. Fatty acid compositions of the blendings of sal fat and PSLY with different ratios (50:50, 60:40, 65:35, 70:30, sal

fat: PSL, w:w) (Unit: area%)
Sal fat:PSL Sal fat:PSL Sal fat:PSL Sal fat:PSL
Fatty acid 50:50 60:40 65:35 70:30
Total Sn-2 Total Sn-2 Total Sn-2 Total Sn-2

12:0 0.15+0.01 0.11+0.00

14:0 0.5540.00 0.45+0.02 0.38+0.01 0.34+0.01

16:0 2458+0.03 11.22+0.44 20.72+0.07  9.51+0.23 18.43+0.01  7.10+0.07 16.69+0.04 556+0.15
16:1 0.13+0.00 0.12+0.02 0.09+0.01 0.08+0.00

18:0 25.20+0.03  3.19+0.22 29.68+0.07  3.41+0.26 31.19+0.01  3.06%+0.12 33.24+0.07  2.71£0.07
18:1t 0.24+0.00 0.20+0.03 0.20+0.03 0.20%0.02

18:1(n-9)c  40.69£0.06 78.17=0.51 40.21£0.07 8054+£0.35  40.65+£0.04 84.07+012  40.60+0.01 8532+0.17
18:2(n-6)c 445+0.04  742+0.14 3.76+0.01 6.53+0.14 3.90+0.01 577+031 3.38+0.03  6.40+0.40

20:0 3.69+0.03 4.42+0.05 472+0.02 5.05+0.02
20:1 0.17£0.00 0.18£0.00 0.23£0.03 0.22+0.05
18:3(n-3) 0.17£+0.01 0.160.01 0.22£0.01 0.21£+0.00

SUSFA” 4584+0.03 8559+0.66  44.62+0.03 87.08+049  45.29+0.00 89.84+0.19  44.68+0.06 91.72+0.23
SSFA” 54.16+0.03 1441+0.66  55.38+£0.03 1292+049  54.71+£0.00 10.16+0.19  55.32+0.06  828+0.23

Upsr, (palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin
to acetone was 1:5.7 (w/v). Fractionation was conducted for 24 hr at 29.3°C.
YTotal unsaturated fatty acids. YTotal saturated fatty acids.
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65:35 (Sal fat:PSL)

60:40 (Sal fat:PSL)
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Fig. 3. Chromatograms from RP-HPLC separation of the blendings of PSL and sal fat with different ratios (50:50, 60:40,
65:35, 70:30, PSL : each natural vegetable fat). Peak identification: (1) POO, (2) POP, (3) SO0, (4) POS, (5) SOS, (6) SSS. PSL
(palm stearin liquid part) was obtained from the solvent fractionation of palm stearin with acetone. Ratio of palm stearin to acetone

was 1:5.7 (w/v). Fractionation was conducted for 24 hr at 29.3°C.

Table 6. Compositions of triacylglycerol (TAG) species
(area%) of the blendings of sal fat and PSLY with different
ratios (50:50, 60:40, 65:35, 70:30, sal fat:PSL, w:w)

Sal fat:PSL (w/w)

TAG (area%)

50:50 60:40 65:35 70:30
Peak 17: POO 10.05 6.66 6.22 455
Peak 2: POP 26.24 16.94 12.98 3.64
Peak 3: SOO 7.84 8.24 9.35 9.58
Peak 4: POS 7.36 6.37 6.47 7.22
Peak 5 SOS 43.62 56.64 58.77 63.06
Peak 6: SSS 489 515 6.21 6.95

YPSL (palm stearin liquid part) was obtained from the solvent
fractionation of palm stearin with acetone. Ratio of palm stear—
in to acetone was 1:5.7 (w/v). Fractionation was conducted
for 24 hr at 29.3°C.

2)Designated each peak number corresponds to the number on
the peaks in Fig. 3.

gk 8] &(50:50, 60:40, 65:35, 70: 30)1 B I S A
3= CBE®} SFIE H|aalglon, - A J”& x4 4 A8
A uAl A BA13 TAG 22152 =A13 3 o

o} GColl 9t A kil 24 B4 A3 PSLe| 73-$- palmitic,
oleic 12] 3 linoleic acid <=2 & &refo] EZgkon] A A
EaA A H-$ - stearic, oleic 28] 3 palmitic acid
o o7 =& ks vehglth w3 sal fat, illipe fat
2 kokum fat®] 7% sn-2 ¢ F e EE3X]HFAEQL oleic
acid7} 90% ©1AF &A= S &4 4 9k TAG A5
] PNgE2 46~54 Alo]ell *Xﬁs}od‘:]' PSL2] 739 PN 48]
A 8653 area%® 7HA =4 veElht oy A A Ea AR E
©] 739 o3 PN 503} 52614 F= TAG £AHE°] £A43}
Atk A AEaAA 9} PSLE vhefdt v &2 E3s S
o], o o] - PSLe| @eFe| AA¥+E SFI= 5718t
= 7ZA%S B 53], sal fat¥} £3319 S w, CBE®}
2} SFIZ el gl Sal fat® PSLe] blending &35

%

oleic acid®] gFeFo] 7}AF Wk LE] Sheko] uF

o] Ao

s
o}A 2 palmitic acid®] =k 7t } , stearic acid¥&
] 2} %4*]% 73S B}
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