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Effect of storage temperature on the crystallization and macroscopic
properties of palm oil — based plastic fats

YANG Xiaomin, XU Zhenbo
( Wilmar ( Shanghai) Biotechnology Research & Development Center Co., Ltd., Shanghai 200137, China)
Abstract; To provide reference for the storage and practical application of plastic fats, PO shortening
based on palm stearin (PS) and palm olein (OL) , and PRBO shortening based on PS, OL and rice bran
oil (RBO) were prepared by margarine pilot equipment. The fatty acid composition, triglyceride
composition, solid fat content ( SFC), crystallization rate and DSC crystallization melting curve of oil
base were characterized. The melting curve, XRD ecrystal form, microcrystalline morphology, hardness
and whipping performance of PRBO and PO just after tempering and those stored at 4, 15, 20, 25 °C and
30 °C for 4 months were studied. The results showed that compared with PO oil base, the contents of
polyunsaturated fatty acids, trisaturated fatty acid triglyceride and triunsaturated fatty acid triglyceride of
PRBO oil base were higher; SFC in PRBO oil base was small at low temperature and large at high
temperature. The crystallization rate of PRBO oil base was faster at 10 °C and 20 °C. The melting peak

of PRBO oil base was low at low temperature
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and PO increased at 4 —25°C, and the increase
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and PO shifted to high temperature. PO and PRBO were fine 8’ crystals at just after tempering. After

4 months of storage at 30 °C , they were basically transformed into coarse 8 crystals with obvious post

hardening and reduced whipping performance. At other storage temperatures, the sample did not

exhibit post hardening at 10 C , and had different degrees of post hardening at 15 =25 °C , but it did

not affect the whipping performance. The B’ crystals of the samples stored at 25 C was the most

stable and the degree of post hardening was the least. Compared with PO, PRBO was soft at low

temperature and hard at high temperature, which was conducive to product application. In summary,

it is recommended to store PO and PRBO at 25 °C room temperature, and avoid high temperature

greater than 30 °C storage.
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Table 2 Fatty acid composition of shortening oil base and its raw oil %
Jig Wi PS OL RBO PO Jili 5 PRBO jiii
C12:0 0.16 £0.03 0.19 £0.02 - 0.18 £0.02 0.15+£0.02
C14:0 1.16 £0.04 0.96 £0.03 0.21 £0.02 1.02 £0.03 0.92 £0.02
Cl16:0 60.16 £0.31 39.75 £0.31 17.46 £0.29 45.99 +£0.39 43.95 £0.44
C18:0 4.99 £0.05 4.23£0.08 1.36 £0.08 4.46 £0.08 4.07 £0.13
C18:1¢ 0.04 £0.01 0.07 £0.01 0.01 £0.01 0.06 £0.01 0.05 +£0.01
C18:1 26.99 £0.17 42.82 +0.38 39.43 +0.33 37.96 +0.33 36.36 +0.28
C18:2¢ 0.14 £0.02 0.34 £0.02 0.6 £0.05 0.28 £0.01 0.31+£0.02
C18:2 5.88 +0.13 10.84 £0.29 38.41 £0.45 9.35+0.24 13.24 £0.19
C18:3 0.10 £0.02 0.19 £0.02 1.46 £0.07 0.16 £0.02 0.35+£0.02
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HR2 %
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C18:3¢ 0.02 +0.01 0.09 +0.01 0.25 +0.02 0.07 +£0.01 0.09 +0.01
C20:0 0.29 +0.02 0.35+0.02 0.43 +£0.03 0.33 +0.02 0.34 +0.02
C20:1 0.07 £0.01 0.17 £0.02 0.38 £0.03 0.14 £0.02 0.17 £0.01
SFA 66.76 +0.43 45.48 +0.46 19.46 £0.42 51.98 +0.53 49.43 £0.63
MUFA 27.10 +£0. 19 43.06 +0.41 39.82 +0.37 38.16 £0.36 36.58 £0.30
PUFA 6.14 +0.18 11.46 +0.34 40.72 +£0.59 9.86 +0.28 13.99 +0.24
VIS SFA. SRR MUFA. 3RS AR PUFA. R ULRIRI G . - 7 Ak, I
Note: SFA. Saturated fatty acids; MUFA. Monounsaturated fatty acids; PUFA. Polyunsaturated fatty acids. " — " Indicates not

detected, the same below
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Table 3 Triglyceride composition of shortening oil base and its raw oil %
=T PS OL RBO PO 3¢ PRBO 5t
MPP 2.00 £0.02 0.12 £0.02 - 0.67 £0.03 0.76 £0.02
MOM 0.20 +0.01 0.05 +0.01 - 0.09 £0.01 0.04 £0.01
PPP 27.38 £0.54 0.61 £0.03 - 8.35+0.09 9.69 £0. 14
MOP 1.90 £0.09 1.76 £0.07 - 1.83 £0.03 1.07 £0.02
MLP 0.30 £0.02 0.42 +£0.03 - 0.38 £0.01 0.31 +£0.01
PPS 4.70 £0.12 0.29 +0.02 - 1.52 +0.04 1.73 £0.05
POP 27.70 £0.49 33.63 £0.84 2.74 £0.09 32.64 £0.78 29.95 +£0.14
MOO 0.30 £0.01 0.69 +0.03 - 0.60 +0.01 0.47 +0.02
PLP 6.32+£0.10 10.29 +0. 14 4.87 £0.08 9.10+0.13 8.10+0.10
PSS 0.21 £0.02 0.10 £0.01 - 0.12 £0.01 0.12 £0.01
POS 4.41 £0.09 5.70 £0.11 0.24 £0.02 5.32£0.10 4.44 £0.05
POO 10.71 £0. 11 24.54 +0.19 11.18 +0. 10 20.15+0.19 17.70 £0.21
PLS 2.60 £0.02 2.29 £0.07 0.58 £0.02 2.34 £0.02 2.12+£0.02
PLO 5.98 £0.04 9.42 £0.09 18.77 £0.12 8.35+0.09 9.11 +£0.10
PLL 0.86 £0.02 1.82 £0.04 9.91 £0.10 1.52 £0.03 2.65+0.03
SOS 0.41 +0.01 0.46 +0.03 - 0.45 +0.01 0.38 +0.01
SO0 1.17 £0. 10 1.85+0.09 - 1.65 +£0.02 1.35+0.02
000 1.48 £0.12 2.92 £0.21 10.00 £0. 10 2.47 £0.03 3.15+0.04
SLO 0.53 £0.03 0.89 £0.04 1.13 £0.04 0.76 £0.01 0.78 £0.02
OLO 0.62 +0.03 1.58 +0.08 17.52 +0.13 1.27 £0.02 2.90 +0.04
OLL 0.15£0.02 0.38 £0.04 17.77 £0.12 0.28 £0.01 2.78 £0.02
LLL - - 5.12+£0.02 - 0.27 £0.01
SOA 0.07 £0.01 0.19 £0.01 0.17 £0.01 0.14 £0.01 0.13 £0.01
SaSaSa 34.29 £0.70 1.12 £0.08 - 10.66 +0.17 12.30 £0.22
SaSaU 43.91 £0.84 54.79 +1.31 8.60 +0.22 52.29 +1.10 46.54 +0.37
SaUU 19.55 £0.31 39.21 £0.48 40.99 £0.38 33.03 £0.35 32.07 £0.40
uuu 2.25+0.17 4.88 £0.33 50.41 +0.37 4.02 +£0.06 9.10 £0. 11

TE M. A S RERR C14:0;P. fEAHIR C16:0;S. BEASER C18:0;0. JHfR C18:1; L. Vil C18:2;A. fE/E iR C20:0;SaSaSa. =1l FIfig
JR H it =R ; SaSaU. FRRIEFIAG BT TR H i =5 ; SaUU. — N FINE AR H- i =g ; UUU. = Ao s 05 2 H vk =B

Note: M. Myristate C14:0; P. Palmitic acid C16:0; S. Stearic acid C18:0; O. Oleic acid C18:1; L. Linoleic acid C18:2;
A. Arachidonic acid C20:0; SaSaSa. Trisaturated fatty acid triglyceride; SaSaU. Monounsaturated fatty acid triglyceride; SaUU.
Diunsaturated fatty acid triglyceride; UUU. Triunsaturated fatty acid triglyceride
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Fig.3 Curve of SFC of shortening oil base with
time at 0, 10 °C and 20 °C
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Table 4 The K, n and determination coefficient (R*) of
shortening oil base at 0, 10 °C and 20 °C

+ B
QFlEIEI

;E'u FE/°C S8 PO %L PRBO jHi &
n 0.6944£0.0221" 0.7187£0.029 7°
0 K 0.1907 +0.014 1°  0.195 5 +0.016 1°
R 0.956 1 0.977 2
n 1.1387£0.053 8" 1.1826£0.0419°
10 K 0.6887+0.0283"  0.741 00.029 5"
R 0.972 8 0.967 8
n 0.746 0 £0.025 2"  0.746 8 £0.029 8"
20 K 0.1741+0.013 8" 0.216 6+0.012 1"

R’ 0.9855
AT AN E RN A B2 5 (p <0.05)

Note: Different letters in the same line indicate significant

difference (p <0.05)
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