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Abstract: Interesterification of palm stearin and soybean oil with a mass ratio of 7:3 was catalyzed using immobilized lipase Lipozyme
TLIM. After interesterification, the content of glycerol tripalmitate (PPP), which has a high melting point in the mixed oil, decreased from
27.61% to 9.50%. In this study, five types of base oils with different plastic ranges and solid fat contents were designed using the interesterified
oil as the major component, and five kinds of special oil for quick-frozen foods were then prepared using these five base oiks as the rawv materials.
The resulting special oil was appliedto prepare quick-frozen glue puddings. The results showed that the special oil with the best freeze resistance
performance was composed of interesterified oil, soybean oil, and palm'stearin at a ratio of 84:13:3 (wt%). In addition, with this special oil, the
freeze cracking rate in quick-frozen.glue puddings was only 5%, which was much lower compared to that in such puddings made with
commercial special oil (30%), special oil with non-interesterified oil as the base oil (20%), and those made without any special oil (50%).
Additionally, glue puddings made with the above-mentioned special oil had a fine, smooth, elastic surface. Furthermore, they tasted good and
delivered the highest sensory evaluation score, indicating that this high-quality special oil prepared by enzymatic interesterification is useful in
the production of quick-frozenfoods.
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Fig.1 Mass spectrum of palm stearin
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Table 1 Triacylglycerol composition of the lipid before and after

interesterification

HEERs  HEadl RAWMMEM%  BERIREIE/%
LLLn 40 1.2940.12 0.1140.05
LLL 42 6.2140.23 0.80+40.18
LLnP 42 0.49+0.03 0.5740.15
LLO 44 4.7040.19 2.2540.23
PLL 44 4.054.17 6.0040.13
PPLn 44 0.21+0.01 0.6240.03
LOO 46 2.2340.09 3.3240.10
PLO 46 6.1040.19 18.6140.27
PPL 46 3.4840.14 16.69+0.36
PPM 46 0.2840.01 0.1940.02
000 48 0.5240.03 0.8540.02
SLO 48 1.3640.05 0.8040.15
POO 48 10.1840.36 9.6240.30
POP 48 23.8540.45 22.27+0.34
PPP 50 27.61+0.39 9.5040.24
SO0 50 0.41+40.02 0.3240.01
POS 50 1.6340.04 2.5140.12
PPS 52 2.3040.12 1.9740.06
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Table 2 Composition of base oils used in the quick-frozen

special oil
. 5 8 Iwt%
ES - Z 5
Btk K2 ARAEALAR
A 80 0 20
B 84 3 13
C 94 3 3
D 84 13
E 80 20 0
60
50+
a0+

SFC /%

10 15 20 25 30 5 40
Temperature / C

2 SECERHRY SFC
Fig.2 SFC curve of base oil complex
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Table 3 Emulsifying stability of emulsifiers in oils
K AR 5 it A8 5 3 %
So S5 S0 S5 S S5 S0 Sa0 Sso Swo
#A4ME 075 83 92 100
Am—BfHE 0 8 17 25 58 83 100
#%-60 0 17 33 58 67 75 83 92 100
JPEEfE 0 8 25 33 42 50 67 83 92 100
x4 AUFNERE S
Table 4 Formula of emulsifier complex
Wik REREF REIPAE fLifae

FLALF

BT -60/wt%  wt%  FE/wt%  PE/min
1 80 10 10 55
2 10 80 10 40
3 10 10 80 75
4 45 45 10 45
5 45 10 45 65
6 10 45 45 60
7 33 34 33 50
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Table 5 Formula used for quick-frozen special oils
b )

wE ARt KAawt%  FLALTwt%
1 84 (80:0:20) 15 1
2 84 (84:3:13) 15 1
3 84 (94:3:3) 15 1
4 84 (84:13:3) 15 1
5 84 _(80:20:0) 15 1
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Fig.3 Preparation of quick-frozen special oil
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Table 6 Freeze cracking rates of quick-frozen glue puddings

Eths  AREH HRAENK AREEEY
A 40 9 22.5
B 40 6 15
C 40 4 10
D 40 2 5
E 40 3 7.5
F 40 20 50
G 40 12 30
H 40 10 25
[ 40 8 20

Hi ] 4 3ATTRT DLEDWIH R 2R 2L S KGR
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Fig.4 Comparison between freeze-cracked (left) and intact
quick-frozen (right)glue puddings
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Table 7 Guidelines used in sensory evaluation of quick-glue puddings

el MHHE SR

AT

RAKG 10 AREs%&, 2@AR (7-10); —f(4-6); Ru AL, 2@ (0-3)
IR A B 10 WAia (7-10); —x (4-6) Bk m-F (0~3)
40 &iF 10 aé, Lad, fLxd (6=10); % &, kEeFAme (0-5)
HiF 10 Kd. &R (7-10)s —# (4~6); BEK (0~3)
T3 10 #oe, AR, RNEF (7-10); —#& (4~6); &F, L@k (0-3)
o R it 10 FH# o AmE (7-10); —M&% (4~6); 18 i)z (0-3)
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Table 8 Sensory evaluation results related to quick-frozen glue puddings

Wi m o neEome 0 e OF e O8O TR 0D
A 7 8 9 9 9 7 6 7 9 7 78
B 8 8 9 9 8 7 7 7 9 9 81
Cc 8 7 8 9 7 8 9 9 9 9 83
D 10 10 9 9 8 9 9 9 9 9 91
E 9 9 9 8 9 7 9 9 9 9 87
F 6 7 9 9 9 9 9 8 8 7 81
G 8 8 9 8 8 9 9 8 8 8 83
H 8 8 7 8 9 7 8 8 7 7 7
| 8 9 8 8 8 7 9 8 8 8 81

3 g
T FE g 0 Tt A s AR g -5 DK 5 Vi 1) i A #8 J
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