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Effect of Pre-Frying Treatments on Moisture Content, Effective Moisture Diffusivity and
Oil Uptake Content of Deep-Fat Fried Shitake Mushrooms (Lentinus edodes)
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ABSTRACT

Oil absorption of foods is a significant
problem found in deep-fat frying products. Fried
products affect commonly health status such as
obesity, cardiovascular disease, etc. Therefore,
pre-frying treatment is often used to decrease
partial moisture content in foods prior to frying
in order to reduce oil absorption of products
during frying. In the present study, pre-frying
processes consisted of 3 methods: (i) drying for
30 min with a hot air oven at 130 °C, (ii) freezing
for 24 h with a freezer at -18 °C, and (i) drying
for 30 min at 130 °C then freezing for 24 h at -
18 °C. The results indicated that water removal
with a combination of drying at 130 °C for 30
min and freezing at -18 °C for 24 h prior to
deep-fat frying provided a decrease in moisture
ratio causing low moisture content and oil
uptake content in deep-fat frying mushroom
products. The products had high scores of
overall acceptability (7.07+1.53). The
indicated that oil uptake content of mushrooms

result

using incorporated methods as mentioned
above decreased with increasing temperature.
The effective moisture diffusivity (Des) was also
higher than that of mushrooms using the other

methods at all frying temperatures.
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WANFNN AR (p<0.05)  VBIANELAY (%) oy
N55U38N19ATAUIA8N1TOULIITILAULT BT 9
(DF) waznsiaaineneaSuaude (F) Trndnsaeiian
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Table 1 Physical properties of deep-fat fried Shitake mushroom

pre- Texture Color

frying Hardness Chewiness Cohesiveness L*"™ a* b*™
D 1050° £1080 409.5° +480 036" +0.05 2699 +0.55  1.80° +0.03  4.02 £0.29
F 1570° +863.2  250.6° +173 035 +0.08 2575127 2717038  3.98 £1.39
DF 3979" +407.8 1334° £524 0.49° +0.01 25.76x0.24  2.79° £0.12  4.22 +0.35

Remark: D= Drying for 30 min with a hot air oven at 130 °C, F= Freezing for 24 h with a freezer at -18 °c

DF= Drying for 30 min at 130 °C then freezing for 24 h at -18 °C
Value with different letters in superscript in column are significantly different (p<0.05)
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ns = not significantly different (p>0.05)
Mean = standard deviation (SD)
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-O-Freezing
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Figure 1 Relationship of moisture ratio and frying time for deep-fat frying mushrooms at 160 °c

(left) and the effect of water removal methods on oil content in mushrooms during deep-fat

frying at the same temperature (right)

Oil content (g/100 g sample)

35 -
y = 0.2705x + 5.7228
30 - R2=0.935 (160°C)
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20 -
15 |
10 - ©160_C
g4 y=02581x+4.0229 5170 C
| R? = 0.9700 (180°C) -
i\ A180_C
O |
. 50 100
Frying time (s)

38 1 . Drying y = 3079.3x - 3.3987
. R?=0.9977
OFreezing
3.7
A Drying+Freezing
. 3.6 1
3.5 y = 2684.8x - 2.6013
Rz=0.93
34
3340 y =1499.6x - 0.0727
R?=0.9961
3.2 ‘ |
0.0022 0.00225 0.0023 0.00235

Frying temperature (1/T) (K

Figure 2 Effect of frying temperatures (160, 170 and 180 °C) on oil content in mushrooms during

frying with a combination method (DF method) of water removal prior to deep-fat frying (left) and
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the effect of water removal methods on oil content in mushrooms frying at different

temperatures (right)
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Table 2 Effective moisture diffusivity (Du) of deep-fat frying mushrooms at different temperatures

Slope D (x 10° m’/s)
Method o o ° o o o
160°C 170°C 180°C 160°C 170°C 180°C
Drying (D) 0.0317  0.0449  0.0698 8.02 11.4 17.7
Freezing (F) 0.0477  0.0525 0.0754 12.1 14.3 19.1
Drying + Freezing (DF) 0.0493  0.0614  0.0775 12.5 155 19.6
B0 4 R2=0.9251
(Freezing)
20.0 5
R2=1.000 N

% 150  (Drying+Freezing)
b i
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Figure 3 Relationship of effective moisture diffusivity (Def) of mushrooms and temperature of

deep-fat frying mushrooms
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naaeuialy §1usu 30 Au #2833 9-point

hedonic scale WUAMUWANAWNNIIATH (p<0.05)

Tuyne Aadnuae duandunis (Table 3)

Table 3 Sensory evaluation of mushrooms treated with different methods prior to frying at 160°C

Attributes
Pre-frying
Color Odor Taste Texture Oil uptake Overall
D 627 +151 653 +1.60 560 +1.91 523 4136 567 +158 6.20° +1.73
F 4.00° +1.68 4.67°+2.02 443 +214 547" +1.74 513" +203 520 +1.71
DF 6.50° +1.96 667 +1.77 680" +1.88 693" +1.46 670" +1.80 7.07 +1.53

Remark: D= Drying for 30 min with a hot air oven at 130 °C, F= Freezing for 24 h with a freezer at -18 °c,
DF= Drying for 30 min at 130 °C then freezing for 24 h at -18 °C

Value with different letters in superscript in column are significantly different (p<0.05)

Mean = standard deviation (SD)
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