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Effect of Temperature and Pressure on the Oil Expression of Perilla Seed
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Abstract

In order to elucidate the temperature and pressure effect on the oil expression of perilla seed,
recovery of expressed oil (REO) and volumetric strain of both roasted and unroasted perilla seeds
were observed at different temperature, pressure and for different periods of press. In this experiment,
moisture content of perilla seed was adjusted to 2.5% and temperature used were 30, 40, 50 and
60T . Pressure applied were 10, 30, 50 and 70 MPa, and periods of press were 5, 7, 9 and 11 min.
As temperature and pressure were increased or periods of press was lengthened, REO and volumetric
strain of pressed cake were increased. Maximum REO of unroasted perilla seeds were found to be
85.59% and those of roasted perilla seeds be 85.30%, at 70 MPa, 60C, and for 11 min. Viscosity
of expressed oil were exponentially dependent on temperature and REQ were increased as viscosity
was decreased. From statistical analysis between effects of expression factors and REO and volumetric
strain of pressed cake, importance of their effects was decreased in the order of pressure, temperature,
temperature X pressure and periods of press. The multiple regression equation between REO(Y) and

temperature (T), pressure (P), and periods of press (D) were as follows; Y=7.95+ 36.85P + 1.12T*--
TP—5.08P% r*=0.97 for unroasted perilla seed (p<0.01), Y=4.50T+39.23P+0.83T*—

0.99 for roasted perilla seed (p<0.01).
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Fig. 1. Changes in recovery of expressed oil (REQ)
of unroasted perilla seed pressed for 11 min at different
temperature and pressure
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Fig. 2. Changes in volumetric strain of pressed cake
of unroasted perilla seed pressed for 11 min at different
temperature and pressure
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Fig. 3. Changes in recovery of expressed oil (REO)
of roasted perilla seed pressed for 11 min at different
temperature and pressure
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Fig. 4. Changes in volumetric strain of pressed cake
of roasted perilla seed pressed for 11 min at different
temperature and pressure

Tale 1. Effect of periods of press roasted and unroasted
perilla seeds at different expression conditions
(Unit: oil recovery)

Temperature Pressure Periods of press(min)

Samples .
() (MPa) 5 7 9 11
Unroasted 30 10 37.99 38.86 39.45 39.88
Perilla 30 63.61 64.05 64.48 64.77
Seed 50 71.79 7263 73.36 73.80
70 7394 7511 75.84 76.12
60 10 52.55 53.57 54.44 55.02
30 77.58 78.89 79.18 79.48
50 81.08 82.10 82.53 82.82
70 82.53 83.84 84.86 85.59
Roasted 30 10 3843 3959 40.47 41.19
Perilla 30 64.63 65.50 66.23 66.81
Seed 50 73.07 74.38 7540 76.27
70 76.13 76.86 7744 77.73
60 10 60.84 62.15 63.17 63.90
30 79.18 80.06 80.64 81.08
50 82.10 82.97 83.70 84.28
70 83.41 84.13 84.86 85.30
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Fig. 5. Changes in viscosity of expressed oil at different
temperature
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Fig. 6. Relationship between viscosity of expressed oil
and recovery of expressed oil (REOQ) at 70 MPa and
11 min
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Tale 2. Analysis of variance of expression effects of
unroasted and roasted perilla seed

o F Value

Variations DF
Unroasted Roasted

™ 3 5402.61** 5516 81**H
p? 3 44720.05%* 32778.38**
DY 3 148.28** 195.79**
TP 9 181.08** 390.02%*
TxD 9 0.62 0.65
PXD 9 2.02%9 1.62
Model 36 4235.18** 3305.65**

YTemperature, ?Pressure, *Periods of press, Yp<0.01,
p<0.05

Tale 3. Correlation coefficient between expression fac-
tors and recovery of expressed oil (REO) and volumet-
ric strain of pressed cake"

Samples T p D Y
Unrosted Y?

0.31165** 0.85089** 0.05337 1.00000**

seed S®  0.25027* 0.86372** (.03829 099577**
Rosted Y 0.36609** 0.81618** 006991 100()()0**
seed S 0.36082** 0.81822** 0.04684 0.99705**

DSee Table 2, YREO, Volumetric strain of pressed cake
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