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scan mode

The operating condition of GC/MS on scan mode for volatile

compound analysis

Condition

HP- 5 column

Length of column (m)
Diameter of column (mm)
Film thickness (LLm)

Type carrier gas

Rate of carrier gas (ml/min)
Injection volume (LL1)
Mode of operation

Injection Temperature (OC)

Oven Temperﬁure (OC)

Interface temperature (OC)

Mass range (amu)

Electron multiplier voltage (V)

Scan rate (scans/s)

25
0.20
0.20
He
1.0
1
Splitless
250
2°C/min
40°C 80°C (holding time 10 min)
5°C/min
80°C 200°C (holding time 10 min)
20°C /min
200°C—»  280°C (holding time 20 min)
200
45-600
2000
1.43
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Selected Ion Monitoring mode (SIM mode)

The operating condition of GC/MS on Selected lon Monitoring

mode (SIM mode) for volatile compound analysis

Condition HP- 5 column
Length of column (m) 25
Diameter of column (mm) 0.20
Film thickness (LLm) 0.20
Type carrier gas He
Rate of carrier gas (ml/min) 1.0
Injection volume (LL1) 1
Mode of operation Splitless
Injection Temperature °0) 250
Oven TemTefEure (OC) 2°C /min

Interface temperature (OC)

Electron multiplier voltage (V)

40°C . 80°C (holding time 10 min)
5°C /min
80°C 120°C (holding time 5 min)
20°C /min
120°C 280°C (holding time 10 min)
200

2000

Note : 1. Acetic acid, m/z=41 42 43 44 and 59;

2. 3-hydroxy-2-butanone, m/z = 43 45 and 88;

3. 1,3-butanediol, m/z =43 45 57 72 and 75;

4. 2-butoxyethanol, m/z=4143 45 55 57 71 75 and 87,

5. 1-hexanol, m/z =41 43 55 56 69 and 84,

6. 1-octanol, m/z =41 43 55 56 69 70 83 84 and 112;

7. 2,3-dihydrobenzofuran, m/z =51 63 89 91 and 120
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Analysis of variance for physical and chemical properties of

fresh palm sap during storage at 50°C for 5 hours

Properties NY SS Df MS F Sig.
L value Treatment 102.37 5 20.47 1.08 0.418
Error 226.93 12 18.91
Total 329.31 17
a value Treatment 0.16 5 3.34E-02 0.14 0.978
Error 2.77 12 0.23
Total 2.94 17
b value Treatment 19.59 5 3.91 249  0.090
Error 18.86 12 1.57
Total 38.46 17
Transmittance  Treatment 306.82 5 61.36 2.04 0.144
Error 360.14 12 30.01
Total 666.97 17
pH Treatment 0.24 5 4.96E-02 0.69  0.636
Error 0.85 12 7.12E-02

Total 1.10 17
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Properties SV SS Df MS F Sig.
Total acidity Treatment  8.98E-05 5 1.79E-05  0.61 0.696
Error 3.55E-04 12 2.96E-05
Total 4.44E-04 17
TSS Treatment  1.83E-02 5 3.67E-03  0.02 1.000
Error 2.13 12 0.18
Total 2.14 17
Total sugar Treatment 0.37 5 741E-02  0.15 0.976
Error 5.86 12 0.49
Total 6.24 17
Reducing sugar Treatment 0.31 5 6.16E-02  26.59  0.000
Error 2.78E-02 12 2.32E-03
Total 0.34 17
Polyphenoloxidase = Treatment 1.16E-06 5 2.33E-07 16.44  0.000
activity Error 1.70E-07 12 1.42E-08
Total 1.33E-06 17
Peroxidase activity ~ Treatment  2.47E-08 5 4.93E-09 9.14  0.001
Error 6.47E-09 12 5.39E-10
Total 3.11E-08 17
Invertase activity ~ Treatment  8.97E-03 5 1.79E-03 1.94  0.160
Error 1.11E-02 12 9.22E-04
Total 2.00E-02 17
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Analysis of variance for physical and chemical properties of

fresh palm sap during storage at room temperature (29OC) for

12 hours
Properties SV SS Df MS F Sig.
L value Treatment 203.09 6 33.85 1.67 0.200
Error 282.87 14 20.20
Total 485.96 20
a value Treatment 0.59 6 9.89E-02 0.57 0.747
Error 2.42 14 0.17
Total 3.02 20
b value Treatment 40.77 6 6.79 7.21 0.001
Error 13.18 14 0.94
Total 53.96 20
Transmittance Treatment 670.85 6 111.81 3.24 0.033
Error 483.73 14 34.55
Total 1154.58 20
pH Treatment 4.19 6 0.70 21.91 0.000
Error 0.45 14 3.19E-02
Total 4.64 20
Total acidity Treatment 0.13 6 2.21E-02 24.77 0.000
Error 1.25E-02 14 8.93E-04

Total 0.14 20
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Properties SV SS Df MS F Sig.
TSS Treatment 0.20 6 3.27E-02 0.17 0.980
Error 2.65 14 0.19
Total 2.85 20
Total sugar Treatment 1.15 6 0.19 0.24 0.954
Error 11.01 14 0.79
Total 12.16 20
Reducing sugar Treatment 22.55 6 3.76 33.23 0.000
Error 1.58 14 0.11
Total 24.14 20
Polyphenoloxidase =~ Treatment 1.04E-06 6 1.73E-07 1.47 0.257
activity Error 1.64E-06 14 1.17E-07
Total 2.68E-06 20
Peroxidase activity ~ Treatment  4.89E-09 6 8.14E-10 0.38 0.880
Error 3.01E-08 14 2.150E-09
Total 3.50E-08 20
Invertase activity ~ Treatment  3.24E-02 6 5.41E-03 14.45 0.000
Error 5.24E-03 14 3.74E-04
Total 3.77E-02 20
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Analysis of variance for physical and chemical properties of

fresh palm sap during storage at 4°C for 72 hours

Properties SV SS Df MS F Sig.
L value Treatment 50.33 12 4.194 0.184 0.998
Error 591.67 26 22.757
Total 642.00 38
a value Treatment 8.69E-02 12 7.24E-03 0.02 1.000
Error 7.84 26 0.30
Total 7.93 38
b value Treatment 1.72 12 0.14 0.09 1.000
Error 39.33 26 1.51
Total 41.05 38
Transmittance Treatment 115.32 12 9.61 0.25 0.992
Error 983.65 26 37.83
Total 1098.96 38
pH Treatment 0.22 12 1.86E-02 0.18 0.998
Error 2.75 26 0.11
Total 2.98 38
Total acidity Treatment 6.89E-02 12 5.74E-03 1.06 0.432
Error 0.14 26 5.43E-03
Total 0.21 38
TSS Treatment 1.69E-02 12 1.41E-03 0.01 1.000
Error 5.31 26 0.20

Total 5.32 38
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Properties SV SS Df MS F Sig.
Total sugar Treatment 2.27 12 0.19 0.38 0.959
Error 12.96 26 0.49
Total 15.24 38
Reducing sugar Treatment 1.34 12 0.11 39.94 0.000
Error 7.29E-02 26 2.80E-03
Total 1.42 38
Polyphenoloxidase = Treatment  4.42E-07 6 7.37E-08 1.26 0.336
activity Error 8.19E-07 14 5.84E-08
Total 1.26E-06 20
Peroxidase activity ~ Treatment  2.27E-08 6 3.78E-09 4.40 0.011
Error 1.20E-08 14 8.60E-10
Total 3.47E-08 20
Invertase activity =~ Treatment 1.32E-02 6 2.20E-03 3.23 0.033
Error 9.54E-03 14 6.81E-04
Total 2.28E-02 20
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Analysis of variance for physical and chemical properties in

clarified palm sap

Properties SV SS Df MS F Sig.
L value Treatment 151.75 7 21.68 18.25 0.000
Error 19.01 16 1.19
Total 170.75 23
a value Treatment 4.34 7 0.62 80.89 0.000
Error 0.12 16 7.67E-03
Total 4.47 23
b value Treatment 274.01 7 39.14 47.17 0.000
Error 13.28 16 0.83
Total 287.28 23
Transmittance Treatment 127.17 7 18.17 8.64 0.000
Error 33.64 16 2.10
Total 160.81 23
pH Treatment 0.32 7 4.57E-02 2.24 0.085
Error 0.33 16 2.03E-02
Total 0.65 23
TSS Treatment 0.00 7 0.00 0.00 1.000
Error 4.21 16 0.26
Total 4.21 23
Total solid Treatment 0.01 7 0.002 0.44 0.865
Error 0.06 16 0.004

Total 0.08 23
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Analysis of variance for physical and chemical properties of

non-clarified and clarified palm sap which was pasteurized at

70, 80 and 90°C for 15 minutes compared with fresh palm sap

Properties SV SS Df MS F Sig.
L value Treatment 606.96 6 101.16 33.66 0.000
Error 42.08 14 3.00
Total 649.03 20
a value Treatment 4.38 6 0.73 17.40 0.000
Error 0.58 14 4.19E-02
Total 4.96 20
b value Treatment 4.58 6 0.76 8.27 0.001
Error 1.29 14 9.23E-02
Total 5.87 20
Transmittance Treatment 989.87 6 164.97 37.11 0.000
Error 62.23 14 4.44
Total 1052.10 20
pH Treatment 14.82 6 2.47 48.03 0.000
Error 0.72 14 5.1E-02
Total 15.54 20
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Properties SV SS Df MS F Sig.
Total acidity Treatment  2.80E-04 6 4.66E-05 1.12 0.400
Error 5.83E-04 14 4.17E-05
Total 8.63E-04 20
TSS Treatment 0.12 6 2.08E-02 2.50 0.074
Error 0.12 14 8.34E-03
Total 0.24 20
Total sugar Treatment 13.02 6 2.17 7.48 0.001
Error 4.06 14 0.29
Total 17.09 20
Reducing sugar Treatment 0.12 6 2.06E-02 30.02 0.000
Error 9.60E-03 14 6.86E-04
Total 0.13 20
Polyphenoloxidase = Treatment  8.17E-06 6 1.36E-06  104.80  0.000
activity Error 1.81E-07 14 1.29E-08
Total 8.35E-06 20
Peroxidase activity ~ Treatment  4.85E-08 6 8.09E-09  356.48  0.000
Error 3.18E-10 14 2.27E-11
Total 4.89E-08 20
Invertase activity ~ Treatment  4.72E-03 6 7.87E-04 49.22 0.000
Error 2.24E-04 14 1.60E-05
Total 4.95E-03 20
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Analysis of variance for changes in L value of non-clarified
and clarified palm sap which was pasteurized at 70, 80 and

90°C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 3188.59" 29 109.95 38.54 0.000
Intercept 505473.29 1 505473.29  177170.90  0.000
Clear 334.08 1 334.08 117.10 0.000
Temp 633.57 2 316.79 111.03 0.000
Storage 2066.88 4 516.72 181.11 0.000
Clear * Temp 71.27 2 35.63 12.49 0.000
Clear * Storage 43.17 4 10.79 3.78 0.008
Temp * Storage 21.81 8 2.73 0.96 0.479
Clear * Temp * Storage 17.81 8 2.23 0.78 0.621
Error 171.18 60 2.85
Total 508833.08 90
Corrected Total 3359.78 &9

a= R Squared = 0.949 (Adjusted R Squared = 0.924)
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Analysis of variance for changes in a value of non-clarified
and clarified palm sap which was pasteurized at 70, 80 and

90°C for 15 minutes and during storage at 4°C for 4 weeks

Source Type I Sum Df  Mean Square F Sig.
of Squares
Corrected Model 45.15° 29 1.56 41.37 0.000
Intercept 386.80 1 386.80 10279.67 0.000
Clear 1.35 1 1.35 35.99 0.000
Temp 10.66 2 5.33 141.65 0.000
Storage 30.98 4 7.75 205.85 0.000
Clear * Temp 0.76 2 0.38 10.08 0.000
Clear * Storage 0.31 4 7.66E-02 2.03 0.101
Temp * Storage 0.70 8 8.82E-02 2.34 0.029
Clear * Temp * Storage 0.38 8 4.72E-02 1.25 0.284
Error 2.26 60 3.76E-02
Total 434.20 90
Corrected Total 47.40 89

a=R Squared = 0.952 (Adjusted R Squared = 0.929)
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Analysis of variance for changes in b value of non-clarified
and clarified palm sap which was pasteurized at 70, 80 and

90°C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 238.18" 29 8.21 41.92 0.000
Intercept 16472.23 1 16472.23  84077.76 0.000
Clear 1.65 1 1.65 8.41 0.005
Temp 99.51 2 49.76 253.97 0.000
Storage 118.83 4 29.71 151.64 0.000
Clear * Temp 0.75 2 0.37 1.91 0.156
Clear * Storage 0.18 4 4.52E-02 0.23 0.920
Temp * Storage 15.16 8 1.89 9.67 0.000
Clear * Temp * Storage 2.10 8 0.26 1.34 0.241
Error 11.75 60 0.20
Total 16722.17 90
Corrected Total 249.94 89

a= R Squared = 0.953 (Adjusted R Squared = 0.930)
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Analysis of variance for changes in transmittance value of non-
clarified and clarified palm sap which was pasteurized at 70, 80

and 90°C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 5145.27 29 177.42 56.57 0.000
Intercept 417210.58 1 417210.58  133018.82 0.000
Clear 309.80 1 309.80 98.77 0.000
Temp 1019.38 2 509.69 162.50 0.000
Storage 3543.99 4 885.99 282.48 0.000
Clear * Temp 123.25 2 61.62 19.65 0.000
Clear * Storage 76.09 4 19.02 6.06 0.000
Temp * Storage 52.27 8 6.53 2.08 0.052
Clear * Temp * Storage 20.48 8 2.56 0.82 0.591
Error 188.19 60 3.14
Total 422544.04 90
Corrected Total 5333.45 89

a= R Squared = 0.965 (Adjusted R Squared = 0.948)
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Analysis of variance for changes in pH of non-clarified and
clarified palm sap which was pasteurized at 70, 80 and 90°

C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 2.94° 29 0.10 8.78 0.000
Intercept 2981.72 1 2981.72 258431.32  0.000
Clear 0.10 1 0.10 8.72 0.004
Temp 0.99 2 0.49 43.24 0.000
Storage 1.56 4 0.39 33.85 0.000
Clear * Temp 2.80E-02 2 1.40E-02 1.21 0.304
Clear * Storage 5.19E-02 4 1.30E-02 1.13 0.353
Temp * Storage 0.14 8 1.79E-02 1.55 0.160
Clear * Temp * Storage 5.25E-02 8 6.56E-03 0.57 0.799
Error 0.69 60 1.15E-02
Total 2985.35 90
Corrected Total 3.63 89

a =R Squared = 0.809 (Adjusted R Squared = 0.717)
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Analysis of variance for changes in total acidity of non-clarified
and clarified palm sap which was pasteurized at 70, 80 and 90°

C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
Of Squares
Corrected Model 1.38E-03" 29 4.78E-05 0.96 0.530
Intercept 0.12 1 0.12 2392.18 0.000
Clear 7.11E-05 1 7.11E-05 1.43 0.236
Temp 3.26E-04 2 1.63E-04 3.28 0.044
Storage 7.29E-04 4 1.82E-04 3.67 0.010
Clear * Temp 1.62E-04 2 8.07E-05 1.63 0.205
Clear * Storage 1.44E-06 4 3.61E-07 0.01 1.000
Temp * Storage 9.43E-05 8 1.18E-05 0.23 0.982
Clear * Temp * Storage 3.29E-06 8 4.11E-07 0.01 1.000
Error 2.97E-03 60 4.95E-05
Total 0.12 90
Corrected Total 4.36E-03 89

a=R Squared = 0.318 (Adjusted R Squared =-0.012)
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Analysis of variance for changes in total soluble solid of
non-clarified and clarified palm sap which was pasteurized

at 70, 80 and 90°C for 15 minutes and during storage at 4°

C for 4 weeks
Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 36.48" 29 1.26 25.11 0.000
Intercept 17828.09 1 17828.09  355771.37  0.000
Clear 0.36 1 0.36 7.20 0.009
Temp 35.58 2 17.79 355.06 0.000
Storage 4.29E-02 4 1.07E-02 0.21 0.930
Clear * Temp 0.39 2 0.19 3.91 0.025
Clear * Storage 7.33E-03 4 1.83E-03 0.04 0.997
Temp * Storage 7.51E-02 8 9.39E-03 0.19 0.992
Clear * Temp * Storage 2.13E-02 8 2.67E-03 0.05 1.000
Error 3.01 60 5.01E-02
Total 17867.59 90
Corrected Total 39.49 89

a =R Squared = 0.924 (Adjusted R Squared = 0.887)
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Analysis of variance for changes in total sugar of non-clarified
and clarified palm sap which was pasteurized at 70, 80 and

90°C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 33.25"° 29 1.15 3.59 0.000
Intercept 15476.62 1 15476.62 48560.02 0.000
Clear 1.52E-03 1 1.52E-03 0.01 0.945
Temp 18.85 2 9.42 29.57 0.000
Storage 13.71 4 3.43 10.75 0.000
Clear * Temp 0.22 2 0.11 0.35 0.707
Clear * Storage 2.98E-02 4 7.45E-03 0.02 0.999
Temp * Storage 0.17 8 2.14E-02 0.07 1.000
Clear * Temp * Storage 0.26 8 3.31E-02 0.10 0.999
Error 19.12 60 0.32
Total 15528.99 90
Corrected Total 52.37 89

a= R Squared = 0.635 (Adjusted R Squared = 0.458)
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Analysis of variance for changes in reducing sugar of non-

clarified and clarified palm sap which was pasteurized at 70,

80 and 90°C for 15 minutes and during storage at 4°C for 4

weeks
Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 0.48" 29 1.65E-02 19.54 0.000
Intercept 6.96 1 6.96 8254.29 0.000
Clear 9.34E-04 1 9.34E-04 1.11 0.297
Temp 7.49E-02 2 3.75E-02 44.44 0.000
Storage 0.27 4 6.88E-02 81.53 0.000
Clear * Temp 7.04E-03 2 3.52E-03 4.17 0.020
Clear * Storage 2.36E-03 4 5.90E-04 0.70 0.595
Temp * Storage 0.11 8 1.38E-02 16.36 0.000
Clear * Temp * Storage 7.25E-03 8 9.06E-04 1.07 0.393
Error 5.06E-02 60 8.43E-04
Total 7.49 90
Corrected Total 0.53 89

a= R Squared = 0.904 (Adjusted R Squared = 0.858)
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Analysis of variance for changes in total solid of non-clarified

and clarified palm sap which was pasteurized at 70, 80 and

90°C for 15 minutes and during storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 0.413" 29 1.42E-02 14.14 0.000
Intercept 185.19 1 185.19 184043.26 0.000
Clear 6.97E-03 1 6.97E-03 6.92 0.011
Temp 0.40 2 0.20 198.76 0.000
Storage 4.05E-04 4 1.01E-04 0.10 0.982
Clear * Temp 2.89E-03 2 1.45E-03 1.44 0.246
Clear * Storage 3.57E-04 4 8.93E-05 0.09 0.986
Temp * Storage 1.16E-03 8 1.45E-04 0.14 0.997
Clear * Temp * Storage 9.56E-04 8 1.19E-04 0.12 0.998
Error 6.04E-02 60 1.01E-03
Total 185.67 90
Corrected Total 0.47 89

a= R Squared = .872 (Adjusted R Squared = .811)



MIIMANUINA 18

185

a J ::!' a
mamsuaTzaNuulsdsruvesmslasuulaananisy

o ax a 2’ A T
ﬁumzau”l«mTWaWuaaaaﬂmﬂmmmmaimuw%muuaz

a

] o 1 J A
WTL!ﬂTﬁ‘VI"IGlﬁ L!,iﬁgNTuﬂTiWTﬁLEﬂ@{llﬁ"’]f ‘ﬁ@ﬂ!?‘iﬂu 70 80 Lag

Q u

(o) = 1 S W A a [e)
90 % HUIU 15 UM clUSXW’JNﬂTﬂf]UﬁﬂB'WlﬂmWQ?J 47y

[ 4
WU 4 dilenn
Analysis of variance for changes in polyphenoloxidase
activity of non-clarified and clarified palm sap which was

pasteurized at 70, 80 and 90°C for 15 minutes and during

storage at 4°C for 4 weeks

Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 1.06E-06" 29 3.68E-08 42.13 0.000
Intercept 1.42E-05 1 1.42E-05 16284.89 0.000
Clear 8.58E-09 1 8.58E-09 9.82 0.003
Temp 8.41E-07 2 4.20E-07 480.98 0.000
Storage 2.11E-07 4 5.26E-08 60.30 0.000
Clear * Temp 1.55E-09 2 7.75E-10 0.88 0.417
Clear * Storage 5.38E-10 4 1.34E-10 0.15 0.960
Temp * Storage 3.75E-09 8 4.68E-10 0.54 0.824
Clear * Temp * Storage 1.81E-09 8 2.26E-10 0.26 0.976
Error 5.24E-08 60 8.73E-10
Total 1.53E-05 90
Corrected Total 1.12E-06 89

a=R Squared = 0.953 (Adjusted R Squared = 0.931)



MIIMANUINA 19

186

a 4 ::!' a
mamsuaTzraNuulsdsruvesmslasuulasnanisy
4 4 a év d' T 1
vouou inlosesndaauosiitana lauan ipuLazHIu
o ] 4 4 4 a
myila wazumMImIdaes lss Nguugl 70 80 tay
o) = 1 < [ ~ a [e)
90°% WY 15 W TUIEHINMINUTIYINQUNQL 4°%
Y Jd
U 4 ey
Analysis of variance for changes in peroxidase activity of

non-clarified and clarified palm sap which was pasteurized at

70, 80 and 90°C for 15 minutes and during storage at 4°C for

4 weeks
Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 4.79E-08" 29 1.61E-09 160.16 0.000
Intercept 3.26E-08 1 3.26E-08 3169.42 0.000
Clear 0.00 1 0.00 0.00 1.000
Temp 1.26E-08 2 6.31E-09 612.67 0.000
Storage 2.81E-08 4 7.04E-09 683.28 0.000
Clear * Temp 1.22E-11 2 6.21E-12 0.60 0.551
Clear * Storage 1.12E-11 4 2.81E-12 0.27 0.894
Temp * Storage 6.99E-09 8 8.74E-10 84.77 0.000
Clear * Temp * Storage 5.88E-11 8 7.35E-12 0.71 0.679
Error 6.18E-10 60 1.03E-11
Total 8.11E-08 90
Corrected Total 4.85E-08 89

a= R Squared = 0.987 (Adjusted R Squared = 0.981)
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Analysis of variance for changes in invertase activity of non-

clarified and clarified palm sap which was pasteurized at 70,

80 and 90°C for 15 minutes and during storage at 4°C for 4

weeks
Source Type III Sum Df  Mean Square F Sig.
of Squares
Corrected Model 0.20" 29 7.05E-03 33.93 0.000
Intercept 0.290 1 0.29 1393.95 0.000
Clear 1.88E-06 1 1.87E-06 0.01 0.925
Temp 8.75E-02 2 4.37E-02 210.43 0.000
Storage 7.63E-02 4 1.90E-02 91.81 0.000
Clear * Temp 2.58E-04 2 1.29E-04 0.62 0.540
Clear * Storage 4.40E-06 4 1.10E-06 0.00 1.000
Temp * Storage 3.92E-02 8 4.90E-03 23.59 0.000
Clear * Temp * Storage 1.24E-03 8 1.55E-04 0.74 0.649
Error 1.24E-02 60 2.08E-04
Total 0.50 90
Corrected Total 0.21 89

a= R Squared = 0.943 (Adjusted R Squared = 0.915)
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Analysis of variance for physical and chemical properties of

permeate palm sap and retentate palm sap during the steps of

microfiltration processes compared with fresh palm sap

Properties SV SS Df MS F Sig.
L value Treatment 8144.08 4 2036.02 710.49 0.000
Error 37.25 13 2.87
Total 8181.33 17
a value Treatment 27.54 4 6.88 78.37 0.000
Error 1.142 13 8.784E-02
Total 28.68 17
b value Treatment 293.54 4 73.39 52.26 0.000
Error 18.25 13 1.40
Total 311.80 17
Transmittance Treatment 15151.76 4 3787.94 1181.59  0.000
Error 41.67 13 3.21
Total 15193.43 17
pH Treatment 0.62 4 0.16 2.36 0.110
Error 0.85 13 6.54E-02
Total 1.47 17
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Properties SV SS Df MS F Sig.
Total acidity Treatment 1.50E-03 4 3.76E-04 1.93 0.160
Error 2.53E-03 13 1.95E-04
Total 4.03E-03 17
TSS Treatment 0.33 4 8.33E-02 1.34 0.306
Error 0.81 13 6.20E-02
Total 1.14 17
Total sugar Treatment 1.93 4 0.48 1.72 0.210
Error 3.66 13 0.28
Total 5.60 17
Reducing sugar Treatment 2.03 4 0.51 12.56 0.000
Error 0.52 13 4.04E-02
Total 2.56 17
Total solid Treatment 0.01 4 0.004 1.24 0.342
Error 0.04 13 0.003
Total 0.06 17
Polyphenoloxidase =~ Treatment  4.16E-07 4 1.04E-07 1.27 0.332
activity Error 1.06E-06 13 8.19E-08
Total 1.48E-06 17
Peroxidase activity ~ Treatment  2.80E-09 4 7.01E-10 1.20 0.357
Error 7.60E-09 13 5.85E-10
Total 1.04E-08 17
Invertase activity =~ Treatment  2.59E-05 4 6.49E-06 0.77 0.562
Error 1.09E-04 13 8.41E-06
Total 1.35E-04 17
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Analysis of variance for physical and chemical properties of

permeated palm sap filtered through a 0.2 [lm membrane

during storage at 4°C for 12 weeks

Properties SV SS Df MS F Sig.
L value Treatment 9.43 6 1.57 7.80 0.001
Error 2.82 14 0.20
Total 12.25 20
a value Treatment 0.63 6 0.10 15.31 0.000
Error 9.55E-02 14 6.82E-03
Total 0.72 20
b value Treatment 20.41 6 3.40 3.56 0.024
Error 13.38 14 0.96
Total 33.79 20
Transmittance Treatment 6.26 6 1.04 15.71 0.000
Error 0.93 14 6.64E-02
Total 7.19 20
pH Treatment 0.37 6 6.18E-02 1.49 0.253
Error 0.58 14 4.16E-02
Total 0.95 20
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Properties SV SS Df MS F Sig.
Total acidity Treatment  8.72E-04 6 1.45E-04 0.69 0.660
Error 2.94E-03 14 2.10E-04
Total 3.81E-03 20
TSS Treatment 0.00 6 0.00 0.00 1.000
Error 0.56 14 4.00E-02
Total 0.56 20
Total sugar Treatment 0.17 6 2.84E-02 1.08 0.420
Error 0.37 14 2.63E-02
Total 0.54 20
Reducing sugar Treatment 25.99 6 4.33 11.34 0.000
Error 5.35 14 0.38
Total 31.34 20
Total solid Treatment 0.01 6 0.00 2.40 0.083
Error 0.01 14 0.00
Total 0.01 20
Polyphenoloxidase =~ Treatment 1.17E-05 6 1.94E-06 25.43 0.000
activity Error 1.07E-06 14 7.65E-08
Total 1.27E-05 20
Peroxidase activity =~ Treatment  8.83E-08 6 1.47E-08  191.90  0.000
Error 1.07E-09 14 7.67E-11
Total 8.94E-08 20
Invertase activity ~ Treatment ~ 8.08E-03 6 1.35E-03  292.51  0.000
Error 6.44E-05 14 4.60E-06
Total 8.14E-03 20
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Analysis of variance for physical and chemical properties of

permeate palm sap and retentate palm sap during the steps of

ultrafiltration processes compared with fresh palm sap

Properties SV SS Df MS F Sig.
L value Treatment 7610.94 4 1902.73 678.26  0.000
Error 36.47 13 2.80
Total 7647.40 17
a value Treatment 47.32 4 11.83 129.39 0.000
Error 1.19 13 9.14E-02
Total 48.50 17
b value Treatment 386.62 4 96.65 80.47 0.000
Error 15.61 13 1.20
Total 402.23 17
Transmittance Treatment 13609.82 4 3402.45 562.93 0.000
Error 78.57 13 6.04
Total 13688.39 17
pH Treatment  8.05E-02 4 2.01E-02 0.91 0.484
Error 0.29 13 2.20E-02
Total 0.37 17
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Properties SV SS Df MS F Sig.
Total acidity Treatment  3.78E-04 4 9.44E-05 3.07 0.055
Error 4.00E-04 13 3.08E-05
Total 7.78E-04 17
TSS Treatment 2.61 4 0.65 2.74 0.075
Error 3.09 13 0.24
Total 5.70 17
Total sugar Treatment 1.00 4 0.25 1.53 0.251
Error 2.13 13 0.16
Total 3.14 17
Reducing sugar Treatment 1.00 4 0.25 10.48 0.001
Error 0.31 13 2.39E-02
Total 1.31 17
Total solid Treatment 0.03 4 0.01 4.16 0.022
Error 0.02 13 0.00
Total 0.05 17
Polyphenoloxidase = Treatment  2.12E-08 4 5.29E-09 0.21 0.927
activity Error 3.25E-07 13 2.50E-08
Total 3.46E-07 17
Peroxidase activity ~ Treatment  3.75E-09 4 9.36E-10 2.08 0.142
Error 5.85E-09 13 4.50E-10
Total 9.60E-09 17
Invertase activity ~ Treatment 1.16E-06 4 2.91E-07 0.03 0.998
Error 1.31E-04 13 1.01E-05
Total 1.32E-04 17
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Analysis of variance for physical and chemical properties of

permeated palm sap filtered through a 300 kDa membrane

during storage at 4°C for 12 weeks

Properties SV SS Df MS F Sig.
L value Treatment 35.00 6 5.83 9.01 0.000
Error 9.07 14 0.65
Total 44.07 20
a value Treatment 0.85 6 0.14 28.79 0.000
Error 6.91E-02 14 4.94E-03
Total 0.92 20
b value Treatment 19.60 6 3.27 8.69 0.000
Error 5.26 14 0.38
Total 24.87 20
Transmittance Treatment 110.82 6 18.47 16.47 0.000
Error 15.70 14 1.121
Total 126.52 20
pH Treatment 1.78 6 0.30 15.89 0.000
Error 0.26 14 1.87E-02
Total 2.04 20
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Properties SV SS Df MS F Sig.
Total acidity Treatment 1.04E-02 6 1.73E-03 37.94 0.000
Error 6.37E-04 14 4.55E-05
Total 1.10E-02 20
TSS Treatment  2.86E-03 6 4.76E-04 0.01 1.000
Error 0.61 14 4.33E-02
Total 0.61 20
Total sugar Treatment 0.94 6 0.16 0.50 0.800
Error 4.39 14 0.31
Total 5.32 20
Reducing sugar Treatment 3.08 6 0.513 29.62 0.000
Error 0.24 14 1.733E-02
Total 3.32 20
Total solid Treatment 0.01 6 0.00 1.01 0.457
Error 0.01 14 0.00
Total 0.01 20
Polyphenoloxidase =~ Treatment 1.16E-05 6 1.94E-06 83.02 0.000
activity Error 3.26E-07 14 2.33E-08
Total 1.19E-05 20
Peroxidase activity =~ Treatment  1.09E-07 6 1.82E-08 1137.84  0.000
Error 2.24E-10 14 1.60E-11
Total 1.10E-07 20
Invertase activity ~ Treatment  5.04E-02 6 8.39E-03 46.65 0.000
Error 2.52E-03 14 1.80E-04
Total 5.29E-02 20
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