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5. Pectin

6. Hydroxypropyl methyl cellulose
7. Guar

8. Xanthan

9. Hydroxypropyl methyl cellulose
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1. Solanum melongena
2. Solanaceae

3. Solanum

4. Blanching
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1. Basil seed gum
2. Thymol
3. Arabic gum
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Table 1 Effect of different hydrocolloid coatings on moisture content (g/g dry matter) and coating
percentage of eggplant slices during different times of deep-frying process at 150 °C.

Coating Time of frying (S)
Samples — centage 0 90 180 270 360
T, 0 2137%+1.87  13.12%+147 12.14"%+1.12 9.317+0.83 932210 81
T, 1132%40.74 2325154  1557°%125 1425%%+1.17  12.50°°+£0.92  12.10°+0.93
T, 12.15%40.87  36.15%+1.24  24.85%+124  21.88%%+127 18.50%+1.05  18.55%+1.22
T, 20.18%40.56  29.21%°+1.76  23.85%+1.56  213.54%+1.43 19.79°+1.37  19.40°%+1.35
T, 25544045  34.11°°+1.62  2820%+145  26.04“°+1.37 23.66™°+127  23.12°+1.23
Ts 31.12°40.76  43.23%+1.51  32.15%%1.76  30.105°°+149  26.92%*+129  26.87%+1.32
T, 33.1440.97 4150141  31.28%+1.62 28.44%+1.52 26.50°%147  26.30"+1.38

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and

similar large letters in each row show no significant difference (P<0/05).

Table 2 Moisture loss of eggplant slices coated with different hydrocolloid coatings at various
deep-frying times at 150 °C.

Time of frying (S) |
Samples 90 180 270 360
T, 0.39%+0.03 0.43%1+0.02 0.56%+0.04 0.56%+0.05
T, 0.33°+0.02 0.385°+0.01 0.46*°+0.02 0.47%°+0.02
T, 0.31°£0.04 0.39%°+0.03 0.48"°+0.03 0.48"°+0.03
T, 0.18%440.01 0.265%4+0.02 0.3229£0.01 0.33%440.02
T, 0.17°°+0.04 0.23%41+0.01 0.30%4+0.02 0.3249+0.01
Ts 0.25%°4£0.03 0.30%°+0.03 0.374°:0.02 0.374°+0.02
T, 0.24°+0.02 0.315%10.02 0.36"°+0.03 0.36"°+0.03

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and

similar large letters in each row show no significant difference (P<0/05).

Table 3 The oil absorption (g/g sample) amount and relative variations of oil uptake (%) in eggplant
slices coated with different hydrocolloid coatings at various deep-frying times at 150 °C.

Samples Time of frying (S)
90 180 270 360
oil R'ela'tive ' ' R'elgtive ' ' R'ela'tive oil R'ela'tive
absorption variation of  Oil absorption variation of Oil absorption variation of absorption variation of
/a) oil uptake (g/g) oil uptake (g/g) oil uptake (g/2) oil uptake
(el (%) (%) (%) gle (%)
T, 1.03%t51 - 1.23%*+0.045 - 1.38™+0.051 - 1.40™+0.038 -
T, 080°+23 22334145 096%°+0.023 21.95°+1.12 1.04*%+0.042 22.63%+1.16 1.08°+0.041 22.85%+1.18
T, 077t31 2524°%167 092%°+0.074 2520°1.45 1.02*°+0.037 26.081.11 1.04*+0.051 30.00%+1.16
T, 020°+47  80.58+3.57 0.31%%40.021 74.79°+1.44 036™+£0.024 73.91°1.52 0.39*+0.021 72.14%+1.61
T, O0.11%21 8932321 020%+0.041 83.73%+3.45 02540018 81.88+243 026"+0.019 84.28%+1.87
Ts 0.54°+41 475794284  0.66°+0.064 46.3442.47 07410031 4637%1.17 0.77°+0.031 45.00%1.11
Ts 03737  64.07°¢1.87 047°%%0.031 61.78+1.46  0.55"4+0.0  60.14°t148 0.50"+0.023 64.28°1.76

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and

similar large letters in each row show no significant difference (P<0/05).
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Table 4 The frying efficiency of eggplant slices coated with different hydrocolloid coatings at various
deep frying times at 150 °C.

Samples Time of frying (S)
0 90 180 270 360
T, - 62.12%%+2.55 56.125%°+1.75 50.14%+1.23 49.51%+1.75
T, 62.23%42.12 55.555%42 31 51.655%+1.27 50.30%+2.31
T, 70.76%43.17 64.75%42 41 60.68“42.51 61.47512 41
T, 85.65""+3.21 82.874P12 67 74.40%+2 12 76.49%"%+2 67
T, 93.124%4+2.75 87.11481+1.73 82.74%+1.15 83.56%+1.73
Ts - 7512442 .45 75124843 45 65.545%42 25 62.6259+3 45
T, - 83.54*"+3 56 83.54%+2 52 7423512 64 71.82%°42 52

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and

qy

similar large letters in each row show no significant difference (P<0/05).
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Table 5 The L* values of eggplant slices coated with different hydrocolloid coatings at various deep
frying times at 150 °C.

Time of frying (S)

Samples 0 90 180 270 360
T, 51.45™°+3.12 4034542 31 35.56™+2.63 31.78%+1 45 29.45%12 46
T, 60.54""+2 25 50.455°+1.43 44.56%+2 34 39.34%42 61 37.56%+3 .14
T, 67.34%+1.52 55.67°"+2.76 49.67*°+2.17 42.87"°+1.78 43.11%°+2.47
T, 72 874%+3 .54 66.23%+3.12 60.23%4+1 34 56.124%42 48 55.17%4+3 52
T, 73.114%4+2.59 68.23%%+1.63 62.67"%42 .64 57.67%43.12 58.254+2 15
Ts 40.78%+£2 .34 34.67°42.76 31.65%4+3.11 27.458+1.15 25.40"+1.18
Ts 41.16%+1.78 33.12%42.53 29.677+1.24 23.87742.65 21.44%42 12

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and

similar large letters in each row show no significant difference (P<0/05).

Table 6 The a* values of eggplant slices coated with different hydrocolloid coatings at various deep
frying times at 150 °C.

Time of frying (S)

Samples 0 90 180 270 360
T, 12.45™+1 .64 12.12%+2 31 1291%+1.24 12.33%+1.73 14.46™+1 34
T, 12.46"*+1 .48 12.33%+1 43 12.88%%+0.84 12.12%%+0.64 16.35%+1.37
T, 12.65%+1.53 12.65%+1.71 12.50%%+0.63 12.2849+0.28 16.25%¢+1.72
T, 12.65%%+1 41 12.17%*+1.36 12.14%+0.61 12.25%+0.87 13.925"+1 36
T, 12.23%+1 71 12.64%+0.83 13.824%+1.23 12.93%+0.62 12.48"%+0.53
Ts 12.87%+0.58 12.674%+0.84 10.74%%+1 45 12.46"%+1 .48 16.46%+1.16
T, 12.84%+0.52 12.34%%+1 35 12.084%+1.82 16.355%+1.83 16.355%+1.52

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and

similar large letters in each row show no significant difference (P<0/05).
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Table 7 The b* values of eggplant slices coated with different hydrocolloid coatings at various deep

frying times at 150 °C.

Time of frying (S)

Samples 0 90 180 270 360
T, 16.74%+0.85 16.16™+1.65 16.05%+1.72 17.64%+0.26 18.74%1+0 .26
T, 16.64"%+1.73 16.74"%+1 34 17.074%+1 .26 17.73483+0 34 18.64*+0.34
T, 16.34%%1.32 16.36%%2.12 16.83%%1.47 17.35%%+£0.67 19.34%+1 27
T, 16.24%%+1.65 16.35%%£1.89 16.724%40.87 18454811 41 19.17%%+1 41
T, 16.49%%+1.12 16.24%%+1 21 16.42%%+1.12 18.895°+0.54 19.328%+1 54
Ts 16.324%1.23 16.174%£1.43 16.38%%+1.74 18.748°+0 44 19.64*+0.64
T, 16.74%%+0.63 16.10%%1.87 17.89%%1.34 17.64%+1.92 19.74%41.92

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T>), Calcium Alginate 0.5% (T3), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and
similar large letters in each row show no significant difference (P<0/05).
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Table 8 The taste scores of eggplant slices coated with different hydrocolloid coatings obtained in
sensory evaluation at various deep-frying times at 150 °C.

Samples Time of frying (S)
90 180 270 360
T, 3.12°°+0.18 3.905°+0.21 5.10%°+0.25 4.84°°10 26
T, 3.70%+0.10 421%40.13 4.90%+0.27 4.75%+0.23
T, 3.66+0.12 4.18%+0.22 5.15%%40.20 5.28%910.20
T, 3.61940.12 4.15%10.12 5.52%40.11 4.90%+0.19
T, 3.43%40.17 4.20%4+0.16 5.17%%+0.17 5.10%+0.11
Ts 2.30%+0.15 2.95%10.14 4.12%40.25 3.61°°40.11
Te 2.25%+0.19 2.85%40.17 4.18%°+0.27 3.55%40.13

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T5), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and
similar large letters in each row show no significant difference (P<0/05).

Table 9 The color scores of eggplant slices coated with different hydrocolloid coatings obtained in
sensory evaluation at various deep frying times at 150 °C.

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

Samples Time of frying (S)
90 180 270 360
T, 4.97%+0.27 4.45%+0.15 4.11%°+0.23 3.507%£0.16
T, 5.31%40.21 4825022 425%+0.28 3.65P%£0.26
T, 5.28%9+0.29 4.70%+0 26 4304026 3.507%40.25
T, 5.28%+£0.32 4.88%+0.28 43094034 3.60°%£0.29
T, 5.54%940.27 4.71%4+0 .30 425%+£027 3.70P%£0.21
Ts 3.95%°40.19 3.11%40.17 2.60%+0.17 1.14%%+0.18
T, 3.85%+0.21 3.15%+0.19 2.76“+0.18 1.87°°+0.14

* Control (Ty), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T>), Calcium Alginate 0.5% (T3), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and
similar large letters in each row show no significant difference (P<0/05).

Table 10 The texture scores of eggplant slices coated with different hydrocolloid coatings obtained in
sensory evaluation at various deep-frying times at 150 °C.

[ DOR: 20.1001.1.20088787.1401.19.122.15.8 ]

Samples Time of frying (S)
90 180 270 360
T, 4.97%+0.28 44174027 3.11%°+0.23 2.50"°+0.16
T, 5.50%%£0.30 531%+0.21 4.25%+0.28 3.65%+0.26
T, 5.67"9+0.25 52844029 43084026 3.50%+0.25
T, 5.41%40.23 528%+£0.32 430%+£0.34 3.60%+0.29
T, 5.65%%+£0.28 5.54%£0.27 435%+£0.27 3.40%+0.31
Ts 4.20%+0.20 4.95%°40.19 2.60%°+0.17 2.14P°10.18
T, 430%+0.18 4.85%+0.21 2.76%°+0.18 1.87°°+0.14

[ DOI: 10.52547/fsct.19.122.83 ]

* Control (Tp), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (Ts), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and
similar large letters in each row show no significant difference (P<0/05).
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Table 11 The overall acceptance values of eggplant slices coated with different hydrocolloid coatings
obtained in sensory evaluation at various deep frying-times at 150 °C.

Samples Time of frying (S)
90 180 270 360
T, 4.75%+0.27 4.45%+0.28 2.85°°+0.23 2.15°+0.16
T, 5.10%40.21 4.80"%+0.30 3.35%40.28 2.60°+0.26
T, 5.15%%40.29 4.85%+0.25 3.30%%4+0.26 2.50%+£0.25
T, 4.95%+0.32 4.75%+40.23 3.40%+0.34 2.60%+0.29
T, 5.10%+0.27 4 .84"%+0.28 34554027 2.55%40.21
Ts 3.75%+0.19 3.45%°+£0.20 2.508%+0.17 1.85%+0.18
T, 3.80%%+0.21 3.255°40.18 2.45%10.18 1.75%°4+0.14

* Control (Tp), Sodium Alginate 0.5% (T,), Sodium Alginate 1% (T,), Calcium Alginate 0.5% (T;), Calcium
Alginate 1% (T4), Soy Protein Isolate 4% (Ts), Soy Protein Isolate 5% (Ts). Similar small letters in each column and
similar large letters in each row show no significant difference (P<0/05).
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ARTICLE INFO ABSTRACT
Article History: In recent years, the demand for fried products with lower oil content has increased.
Therefore, in this study, the effect of different hydrocolloid coatings including
Received 2021/09/10 sodium alginate (0.50 and 1.00%), calcium alginate (0.50 and 1.00%), and soy
Accepted 2022/01/017 protein isolate (4.00 and 5.00%) on oil absorption and quality properties of
eggplant slices during different frying times [0, 90, 180, 270, and 360 seconds]
Keywords: were evaluated. The results showed that the samples pretreated with hydrocolloids
had lower moisture loss and oil absorption than the control sample. In this regard,
Sodium Alginate, among the treatments, calcium alginate (1.00%, with a moisture content of 16.66%
Calcium Alginate, based on dry weight and the oil absorption of 0.11 g/g food) and soy protein isolate
Eggplant, (5.00%, with the moisture content of 33.66% based on dry weight and the of oil
Isolated Soy Protein, absorption of 0.26 g/g food) had the highest and lowest function, respectively. The
Frying. moisture content of the fried samples decreased with the frying time increase from

90 to 270 s. Meanwhile, the frying efficiency of calcium alginate coated samples,

[ DOR: 20.1001.1.20088787.1401.19.122.15.8 ]

1052547 /fsct.19.122.83 in all four examined times, was higher than the other treatments, which showed the

’ o highest value in 90 s (93.12%). The lowest efficiency was observed in the control
DOR: 20.1001.1.20088787.1401.19.122.158  gample at 360 s (49.51%). The L* values in the samples coated with soy protein
isolate were lower than the other samples, which could be due to the increase in
Millard reaction. Coating the eggplant samples with calcium and sodium alginate
resulted in desirable sensory parameters for 90 s. Overall, the results of this study
showed that the use of calcium alginate coating (1%) could lead to the production
of low-fat fried eggplant without adversely affecting the sensory and qualitative
properties of the product.
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