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Table 1 Independent variables and their levels in order to extract pectin from the eggplant cap
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Table 2 Comparison between the yields of pectin extracted from the tested eggplant cap with predicted in different conditions

(w0 )9) o (gims oy @il (293 (Mo gliiinl ool (@B plo (S ey
Predicted extraction yield (%) Extraction yield (%0) Time (min)  Temperature (°C) Treatment
8.155 8.20 3.00 100 75 1
9.290 9.50 2.25 150 75 2
12.134 12.30 1.50 150 90 3
11.943 12.01 1.50 100 90 4
10.204 10.11 2.25 50 90 5
8.020 8.04 1.50 100 60 6
9.465 9.54 3.00 150 90 7
6.615 6.63 2.25 50 60 8
10.086 9.90 1.50 50 75 9
10.373 10.11 1.50 100 75 10
7.191 7.01 2.25 150 60 11
11.699 11.85 1.50 50 90 12
8.800 8.96 2.25 50 75 13
9.305 9.35 3.00 100 90 14
6.469 6.50 3.00 150 60 15
5.924 5.87 3.00 50 60 16
9.071 9.42 2.25 100 75 17
8.298 8.54 1.50 150 60 18
7.690 7.75 1.50 50 60 19
6.223 6.22 3.00 100 60 20
9.093 9.01 3.00 50 90 21
7.900 7.93 3.00 50 75 22
10.607 10.35 1.50 150 75 23
10.431 10.30 2.25 100 90 24
8.358 8.27 3.00 150 75 25
10.607 10.41 2.25 150 90 26
6.929 6.80 2.25 100 60 27
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Table 3 Regression model for dependent variables by response surface model

Re-adj  R? Jue &
Model Source
9.0714 + 1.7511A + 0.2450B — 1.1088C - 0.0433AB - 0.2100AC - 0.01583BC - 0.3911A2 A.s'b‘)'l‘
98.82 99.23 =
- 0.0261B2 +0.1922C2 Yeild
38.8389 — 1.5200A — 0.0061B + 1.3583C- 0.3800AB + 0.8092AC + 0.0767BC- 4.3167A2 | s mSYIE
89.12  92.88 Sl Sy )V
—-0.9750B2 -2.3317C2 Galacturonic acid
30.6830 — 12.5389A — 1.3389B + 4.0194C+ 09950AB - 0.7742AC — 0.7008BC+ 0.4511A2 . .
97.81  98.57 sy il a0
+0.2311B2 - 0.2339C2 Esterification degree
12
10
yeild cap (%) u yeild cap (%) 9

yeild cap (%)

0 Time (min)

Temperature (°C)

. Time (min)

cglpsl pH Ol a0 (0 gl sl Gley 5 Oyl daz o @ Gloesly SaMS I iSG 2lyenl o5l bliie o (e &I (1) gses

Fig. 1 Surface and interaction effects on pectin extraction yield from eggplant cap (a) temperature and extraction time, (b) temperature and

pH extraction, (c) time and pH
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Table 4 Analysis of variance results of pectin extraction from eggplant cap

P oyl yiml 42 50 FoygumlSonds yioul a2 50 P ol K)oV Fugul S je5¥E P 805l F (a0l o
Esterification degree p Esterification degree F Galacturonic acid P Galacturonic acid F Yield P Yield F Source
0.000% 130.04 0.000% 24,66 0.000% 24338 095
Regression
0.000% 386.84 0.000% 23.59 0.000% 714.67 b ol
Liear effect
0.000% 1041.62 0.000% 39.34 0.000% 1509.25 (A) Lo
Temperature (A)
0.003* 11.88 0.980 0.00 0.000% 29.54 B) ol
Time (B)
0.000* 107.03 0.000* 31.42 0.000* 605.21 pH (C)
0875 0.23 0.000% 47.34 0.000% 10.42 Py a3 I 5
Square effect
0512 0.45 0.000* 105.77 0.000* 25.10 (A%) Lad x Lo
Temperature x Temperature (A?)
0.735 012 0.033 5.40 0.742 011 (B olaple;
TimexTime (B?)
0.732 0.12 0.000* 30.86 0.025* 6.06 pH x pH (C?)
0.056 3.06 0.057 3.05 0.011* 5.06 Bl
Interaction effect
0.052 437 0.218 1.64 0.443 0.62 (AXB) (o x Lao
TemperaturexTime (AxB)
0122 2.65 0.014 7.43 0.001* 14.47 (AXC) pH x Lo
Temperature x pH (AxC)
0.159 217 0.799 0.07 0.778 0.08 (AxB) pH x;Le;

Time x pH (BxC)

@</+0) jlo gre S

* Significant difference (p<0.05)
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Fig. 2 Optimum conditions for the yield of extracted pectin from the eggplant cap
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Table 5 Comparison between the percentages of galacturonic acid of extracted pectin from tested eggplant cap with predicted

(00 33) 00kl (iont oy sl SCig y9uS Y (3500 (2 53) ol SCidg 95V oyl 3o pH (ai33) oo (31,5 il Loo Slesd
Predicted galacturonic acid content (%) Galacturonic acid content (%) Time (min) Temperature (°C) Treatment
37.866 37.10 3.00 100 75 1
37.858 38.20 2.25 150 75 2
27.065 27.90 1.50 150 90 3
28.503 29.50 1.50 100 90 4
32.413 31.18 2.25 50 90 5
33.161 33.80 1.50 100 60 6
31.554 32.19 3.00 150 90 7
34.693 34.11 2.25 50 60 8
34.257 34.00 1.50 50 75 9
35.149 34.11 1.50 100 75 10
35.441 37.40 2.25 150 60 11
27.991 28.13 1.50 50 90 12
37.870 38.85 2.25 50 75 13
32.838 33.18 3.00 100 90 14
33.735 33.15 3.00 150 60 15
32.834 32.86 3.00 50 60 16
38.839 39.84 2.25 100 75 17
32.484 31.14 1.50 150 60 18
31.889 32.11 1.50 50 60 19
34.260 34.01 3.00 100 60 20
32.172 32.84 3.00 50 90 21
36.820 36.86 3.00 50 75 22
34.091 33.90 1.50 150 75 23
33.002 32.15 2.25 100 90 24
36.961 36.84 3.00 150 75 25
31.641 30.11 2.25 150 90 26
36.042 35.96 2.25 100 60 27
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Fig. 3 Surface and interaction effects on the percentages of galacturonic acid of pectin extracted from eggplant cap (a) temperature and extrac-

tion time, (b) temperature and pH extraction, (c) time and pH
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Fig. 4 Optimum conditions for the percentage of galacturonic acid of extracted pectin from the eggplant cap
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Table 6 Comparison between the degrees of esterification of extracted pectin from tested eggplant cap with predicted

(a0 53) 2l (ot s, (ygumanlSondy sl 42z 5 (W0 30) gy sl 42 5 pH (4i3) ylo (31,5 5) Lo Slews
Predicted degree of esterification (%) Degree of esterification (%) Time (min) Temperature (°C) Treatment
34.469 34.38 3.00 100 75 1
29.575 29.56 2.25 150 75 2
15.704 15.43 1.50 150 90 3
15.116 15.50 1.50 100 90 4
19.170 18.84 2.25 50 90 5
38.645 37.03 1.50 100 60 6
20.793 21.48 3.00 150 90 7
46.238 49.65 2.25 50 60 8
27.299 28.14 1.50 50 75 9
26.430 27.19 1.50 100 75 10
41.570 43.31 2.25 150 60 11
14.990 15.75 1.50 50 90 12
32.253 30.17 2.25 50 75 13
21.607 22.85 3.00 100 90 14
45.429 43.19 3.00 150 60 15
51.499 51.75 3.00 50 60 16
30.683 29.94 2.25 100 75 17
37.244 37.05 1.50 150 60 18
40.510 38.74 1.50 50 60 19
48.233 47.93 3.00 100 60 20
22.882 23.11 3.00 50 90 21
36.739 35.43 3.00 50 75 22
26.023 27.13 1.50 150 75 23
18.595 18.24 2.25 100 90 24
32.660 34.19 3.00 150 75 25
18.482 16.14 2.25 150 90 26
43.673 44.39 2.25 100 60 27
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Table 7 Emulsifier stability of extracted pectin with optimum conditions from eggplant cap
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Fig. 8 Shear stress versus shear rate: for extracted pectin from the eggplant cap
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Table 8 Viscosity and rheological properties of different concentrations of pectin extracted from eggplant cap in optimal conditions in differ-
ent models
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Fig. 9 Shear stress versus shear rate: for extracted pectin from the eggplant cap
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