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APPENDIX A.

Calibration Curve of Spectrometer



Table A.1 Data for calibration curve of caffeine

Concentration (ppm) Absorbance
0 0.000
3 0.011
10 0.025
15 0.031
20 0.045
25 0.056
30 0.066
35 0.075
40 0.084
50 0.108

concentration (ppm)
w
o

|
0.000 0.020 0.040

1

y =466.92x-0.4236
R?=0.9978

S ———

0.060 0.080 0.100 0.120

Abs.

Figure A.1 Calibration curve of caffeine
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Table A.2 Data for calibration curve of polyphenols

concentration (ppm)

Concentration (ppm) | - Absorbance
0 0.000
20 0.082
40 0.181
60 0.279
80 0.359
100 0.448
120
y =220.67x+0.387
100 - R2=0.999
80 -
60 |
40
20 /v/
S : K2
0.000 0.100 0.200 0.300 0.400 0.500

Abs.

Figure A.2 Calibration curve of polyphenols
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Table A.3 Data for calibration curve of tannin

concentration (ppm)

Concentration (ppm) Absorbance
0 0.000
20 0.171
40 0.302
60 0.489
80 0.642
100 0.789

120
100 -

80

y =126.03x-0.2595
R2=0.9987

0.200 0.400

Figure A.3 Calibration curve of tannin

Abs.

0.600

0.800

1.000
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APPENDIX B.

Calculations
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B.1Calculations of caffeine, total polyphenol and tannin concentrations

Calculation of caffeine concentrations:
To find caffeine concentration
From caffeine calibration curve v = 479.69x — 1.7583

Where

X = Absorbance

y = Caffeine concentration
Example,

From the experimental results, caffeine absorbance = 0.034

To find caffeine compound concentration by using: y = 479.69x +~ 1.7583

Caffeine concentration; v = (479.69(0.034) + 1.7583) X 50 = 903.39 ppm

Calculation total polyphenol compound concentrations:
To find total polyphenol concentration
From total polyphenol compound calibration curve: y = 220.67x + 0.387

Where

X = Absorbance

y = Total polyphenol compound concentration
Example,

From the experimental results, caffeine absorbance = 0.240

To find total polyphenol compound concentration by using: v = 220.67x + 0.387

Total polyphenol concentrations;
v =(220.67(0.240) + 0.387) X 50 = 2667.39 ppm

Calculation of tannin concentrations:

To find tannin concentration
From tannin calibration curve: v = 126.03x — 0.2595

Where

X = Absorbance

y = Tannin concentration
Example,

From the experimental results,
tanninl absorbance = 0.055 and tannin2 absorbance = 0.007

To find tannin compound concentration by using: v = 126.03x — 0.2595
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Tanninl concentrations;
v1= (126.03(0.055) — 0.2595) X 50 = 333.61 ppm

Tannin2 concentrations; ’
v2 = (126.03(0.007) — 0.2595) X 50 = 31.14 ppm

Tannin concentrations = 333.61 —31.14 =302.47 ppm

B.2 Calculation of amount of safely consumed green tea

Limit of caffeine is consumed: 300 mg per day [34]
Caffeine concentration of green tea solution is 391 mg/L

As a result, amount of green tea that can be safely consumed in one day is

mg 1000 m!

iy = 767 midls
el e SR

300



APPENDIX C.

Results from Spectrophotometric Method



Table C.1 Show lon exchange capacity of modified corn cobs
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Time of immersion

(h)

VoJume of titrant

(em’)

IEC
(meq/g)

5.00

5.00

Wl N

5.00

0.000

4.50

4.50

W N

4.50

0.249

4.50

4.50

W N

4.55

0.242

4.50

10

4.50

W N

4.50

0.249

4.65

24

4.65

L[ N

4.65

0.174

4.70

36

4.70

W N

4.70

0.149

4.70

48

0.149




Table C.2 Show mass loss of corn cobs at 80 °C for 20 minutes.

48

Initial Final i e
Adsorbent dry-weight dry-weight g Average
(%0)
(2 (8)

i 1 1.0002 0.7385 35.44
Ummagihiepalen BOug” 5 etan 00as 0.7542 3320 | 34.87+15
after 1 st immersion

3 1.0002 0.7356 35.98
" 1 0.5023 0.4845 3.67
Unmodified comaob 75 0.5003 0.4860 2.94 3.50+0.5
after 2 st immersion
3 0.5018 0.4831 3.87
1 0.5004 0.4894 2.25

Modified Corn cob 2 0.5008 0.4928 1.62 1.93+0.3
3 0.5011 0.4917 1.91

Table C.3.1 Show mass loss of the heat treated corn cob at 50 °C for 20 minutes

Time [nitial weight Final weight
% Mass loss Average
(8) ()
1 7.5023 5.7942 29.48
e 7.5040 5.6644 32.48 30.37+1.83
3 7.5015 5.8081 29.16

Table C.3.2 Show caffeine concentrations of adsorption using the heat treated corn cob
(50°C, 20 min) as the adsorbent at 80 °C for 20 minutes

Time Absorbance i e Average

(ppm)

1 0.062 794.14

2 0.062 794.14

3 0.064 830.10

+ 0.056 686.28

5 0.057 704.25 710.25+80

6 0.057 704.25

7 0.052 614.37

8 0.052 614.37

9 0.054 650.32




Table C.3.3 Show total polyphenol concentrations of adsorption using the heat treated

corn cob (50°C, 20 min) as the adsorbent at 80 °C for 20 minutes

. Concentrationx50
Time Absorbance Average
(ppm)
1 0.262 2495576
2 0.285 2709.38 2577.33+120
3 0.269 2546.86

Table C.4.1 Show caffeine concentrations of green tea at 80 °C for 1-20 minutes

Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.036 298.42
1 2 0.042 409.19 390.73485
3 0.045 464.58
1 0.048 95
3 2 0.044 446.11 427.65+103
3 0.037 316.88
1 0.047 501.50
2 0.058 704.58
3 0.055 649.20
’ 4 0.050 556.89 8130570
5 0.050 556.89
6 0.048 519.96
1 0.048 519:96
2 0.049 538.42
3 0.061 13997
7 655.35+£105
4 0.055 649.20
5 0.059 723.04
6 0.060 741.51
1 0.052 593.81
10 2 0.051 575.35 593.81+26
3 0.054 630.73
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4 0.050 556.89
5 0.052 593.81
6 0.053 612.27
1 0.062 778.43
2 0.064 815.35
3 0.067 870.74
20 756.89+124
4 0.053 612.27
5 0.052 593.81
6 0.067 870.74

Table C.4.2 Show total polyphenol concentrations of green tea at 80 °C for 1-20

minutes
Time by L LT Concentrationx50 b~/

(min) (ppm)
1 0.126 1197.26

1 2 0.167 1659.02 1366.19+254
3 0.130 1242.31
1 0.151 1478.82

3 2 0.144 1399.98 1396.23+84
3 0.136 1309.88
1 0.187 1884.27

5 2 0.177 1771.64 1767.89+118
3 0.166 1647.76
1 0.185 1861.74

7 2 0.190 1918.06 1963.11£130
) 0.207 2109.52
1 0.193 1951.84

10 2 0.174 1737.86 1966.86+237
3 0.216 2210.88
1 239 2447.39

20 0.281 2942.94 2522.48+389
3 0.213 2177.09
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Table C.4.3 Show caffeine concentrations of adsorption using the unmodified corn cob

as the adsorbent at 80 °C for 1-20 minutes

Time - _Concentrationx50 o
(min) (ppm)
1 0.039 353.80
1 2 0.037 316.88 323.03+28
3 0.036 298.42
1 0.042 409.19
3 2 0.040 37287 347.65+77
3 0.034 261.49
1 0.045 464.58
5 2 0.046 483.04 470.73£11
% 0.045 464.58
1 0.056 667.66
1, 2 0.052 393:81 630.73+37
3 0.054 630.73
1 0.050 556.89
10 2 0.047 501.50 618.43£157
3 0.063 796.89
1 0.060 741.51
20 2 0.051 575.30 643.04+87
3 0.053 612.27




Table C.4.4 Show total polyphenol concentrations of adsorption using the unmodified

corn cob as the adsorbent at 80 °C for 1-20 minutes

Time Concentrationx50
Absorbance Average
(min) (ppm)

1 0.107 983.27

1 2 0.095 848.12 885.66+85
3 0.093 825.59
1 0.113 1050.84

3 2 0.131 1253 2:b ] 152%2d+101
3 0.122 116221
1 0.158 1557.66

5 2 0.168 1670.28 1628.98+62
3 0.167 1659.02
1 0.211 2154.57

o 2 0.226 2328551 2150.81£175
3 0.195 1974.37
1 0.240 2481.18

10 2 0.230 2368.56 2541.25+209
3 0.266 2774.01
1 0.257 2672.64

20 2 0.250 2593.81 2593.81+£79
3 0.243 2514.97

Table C.4.5 Show caffeine concentrations of adsorption using the Na™ corn cob as the

adsorbent at 80 °C for 1-20 minutes

Time Concentrationx50
| Absorbance Average
(min) (ppm)
0.025 128.97
1 0.026 146.95 152.94+27
0.028 182.90
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1 0.034 200.77

3 2 0.035 308.75 302.754:10
3 0.035 308.75
1 0.038 362.68

5 7 0.045 488.52 458.56+85
3 0.047 524.48
1 0.046 506.50

7 2 0.045 488.52 500.51£10
3 0.046 506.50
1 0.049 560.43

10 2 0.048 542.45 548.45%10
3 0.048 542.45
1 0.046 483.04

20 % 0.045 464.57 501.50+49
3 0.050 556.88

Table C.4.6 Show total polyphenol concentrations of adsorption using the Na* corn cob

as the adsorbent at 80 °C for 1-20 minutes

Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.084 667.82
1 2 0.071 535.78 569.63+86
3 0.068 505.31
1 0.134 1175.67
3 2 0.124 1074.10 11.28:2 761
3 0.130 1135.04
1 0.142 1256.92
S 2 0.136 1195.98 1226.45+30
3 0.139 1226.45
1 0.157 1409.28
7 2 0.166 1500.69 1517.62+118
3 0.180 1642.89
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1 0.207 1917.13

10 2 0.191 1754.62 1788.47+116
0 0.185 1693.68
1 0.167 1659.02

20 p 0.206 2098.26 1959.35+260
3 0.208 2120.78

Table C.4.7 Show caffeine concentrations of adsorption using the Ca** form corn cob

as the adsorbent at 80 °C for 1-20 minutes

Time — Concentrationx50 -
(min) (ppm)
1 0.024 111.00
1 2 0.027 164.93 158.94+45
3 0.029 200.88
1 0.033 27279
3 2 0.040 398.64 362.68+78
3 0.041 416.61
1 0.043 452.57
5 2 0.042 434.59 446.58+10
3 0.043 452.57
1 0.046 506.50
7 2 0.054 650.32 584.40+73
3 0.051 596.39
1 0.050 578.41
10 2 0.054 650.32 596.39+48
3 0.049 560.43
1 0.050 556.885
20 2 0.052 593.809 593.81+37
3 0.054 630.733




Table C.4.8 Show total polyphenol concentrations of adsorption using the Ca*" corn

cob as the adsorbent at 80 °C for 1-20 minutes
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Concentrationx50

g Absorbance Average

(min) (ppm)
1 0.076 586.56

g 2 0.059 413.89 488.38+89
3 0.064 464.68
1 0.115 082.69

3 2 0.115 982.69 1300.94+551
3 0.209 1937.44
1 0.154 1378.81

3 2 0.145 1287.40 1338.18+47
3 0.151 1348.34
1 0.178 1622.58

7 ¥ 0.175 1592311 1581.95+47
3 0.169 1531.16
1 0.204 1886.66

10 2 0.203 1876.50 1873.12+16
3 0.201 1856.19
1 0.167 1659.02

20 2 0.176 1760.38 [71533452
3 0.173 1726.59




Table C.5.1 Show caffeine concentrations of green tea in tea bag at 80 °C for 1-20

56

minutes
Time P éoncentrationxSO -

(min) (ppm)
1 0.016 63.93

1 2 0.015 39,95 55.94+14
3 0.016 63.598
1 0.028 351.75

3 2 0.028 351.75 367.74£28
3 0.030 399.72
1 0.030 399,72

5 2 0.030 399,72 415.70+28
3 0.032 447.68
1 0.034 495.65

7 2 0.032 447.68 503.65+60
. 0.037 567.61
1 0.042 687.53

10 " 0.040 639.56 671.54+28
3 0.042 687.53
1 0.049 855.42

20 2 0.047 807.45 815.45+37
3 0.046 783.47




Table C.5.2 Show total polyphenol concentrations of green tea in tea bag at 80 °C for

1-20 minutes

Time Concentrationx50
Absorbance Average
(min) (ppm)

1 0.056 427.59

1 2 0.042 2713.12 350.36+77
3 0.049 350.36
1 0.101 924.10

3 2 0.103 946.17 872.61£109
3 0.085 747.56
1 0.128 1222.00

5 2 0.109 1012.37 1096.96+110
3 0.113 1056.50
1 0.158 1553.01

7 ) 0.130 1244.07 1409.57+156
3 0.147 1431.64
1 0.175 1740.58

10 2 0.164 1619.21 1678.05+61
3 0.169 1674.38
1 211 2358.45

20 2 0.224 228122 2384.20+118
3 0.245 4512.92




Table C.5.3 Show tannin concentrations of green tea in tea bag at 80 °C for 1-20

58

minutes
Absorbance Tannin
/i concentrationx50 Average
(min) TP1 TP2

(ppm)
1 0.027 0.015 75.62

! 2 0.022 0.012 63.02 65.12+10
3 0.021 0.012 56.71
1 0.037 0.017 126.03

3 2 0.031 0.016 94.52 113.43£17
3 0.035 0.016 119.73
! 0.044 0.015 182.74

5 2 0.041 0.016 157.54 170.14£13
3 0.044 0.017 170.14
! 0.053 0.015 239.46

7 2 0.046 0.014 201.65 228.95+24
3 0.053 0.014 245.76
1 0.064 0.016 302.47

10 2 0.061 0.015 289.87 289.87+13
3 0.062 0.018 7
! 0.095 0.017 491.52

20 2 0.079 0.015 403.30 468.41+57
3 0.099 0.018 510.42




Table C.6.1 Show caffeine concentrations of adsorption in tea bag using the

unmodified corn cob as the adsorbent at 80 °C for 1-10 minutes (Green

tea: corn cob 2:2)

Time Concentrationx50
' Absorbance Average
(min) (ppm)
1 0.014 15.96
1 2 0.016 63.93 31.95:28
3 0.014 15.96
1 0.021 183.85
3 2 0.022 207.84 191.85+14
3 0.021 183.85
1 0.024 255.81
5 2 0.026 303.78 279.79+24
3 0.025 279,79
1 0.032 447.68
7 *4 0.027 327.76 383.73+60
4 0.029 375.13
1 0.036 543.62
10 2 0.034 495.65 511.64+28
3 0.034 495.65

Table C.6.2 Show total polyphenol concentrations of adsorption in tea bag using the

unmodified corn cob as the adsorbent at 80 °C for 1-10 minutes

(Green tea: corn cob 2:2)

Time Concentrationx50
) Absorbance Average
(min) (ppm)
1 0.035 195.89
1 2 0.038 228.99 210.60+17
3 0.036 206.92




60

1 0.067 548.96

3 2 0.063 504.83 545.28+39
3 0.070 582.06
1 0.076 648.26

<3 2 0.093 835.83 129997
3 0.081 703.43
1 0.088 780.66

7 Z 0.110 1023.40 894.68+122
3 0.097 879.96
| 0.111 1034.43

10 2 0.124 bddHB T 1181.55+149
3 0.138 1332549

Table C.6.3 Show tannin concentrations of adsorption in tea bag using the unmodified

corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob

2:2)
Absorbance Tannin
Time
) concentrationx50 Average
(min) TP1 j i
(ppm)
1 0.024 0.017 44.11
1 2 0.025 0.016 56.71 48.31 47
3 0.025 0.018 44.11
1 0.024 0.016 50.41
3 2 0.025 0.017 50.41
52.51 4
S 0.027 0.018 56.71
1 0.033 0.015 113.43
3 2 0.033 0.016 107.13 111.33+4
3 0.036 0.018 113.43
1 0.038 0.015 144.93
7 2 0.046 0.019 170.14 161.74£15
3 0.041 0.014 170.14
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10

195.35+17

0.044 0.015 182.74
0.054 0.020 204.25
0.048 0.018 189.05

Table C.6.4 Show caffeine concentrations of adsorption in tea bag using the Na' corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:2)

Time Concentrationx50
j Absorbance Average
(min) (ppm)
1 0.014 15.96
1 2
i 1555 23.96+14
3 0.015 39.95
} 0.017 87.92
3 2 0
018 111.90 i/
3 0.017 87.92
1 0.017 87.92
S 2 0.019 135.89 103.91+28
3 0.017 87.92
1 0.018 111.90
7 2 0.020 159.87 119.90+37
2 0.017 87.92
1 0.022 207.84
10 2 0.027 8770 271.80+£60
3 0.025 279.79




Table C.6.5 Show total polyphenol concentrations of adsorption in tea bag using the

Na' corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn

62

gbh7:2)
Time Concentrationx50
' Absorbance Average

(min) (ppm)
1 0.020 30.39

1 2 0.022 52.45 41.42+11
3 0.021 41.42
1 0.028 118.65

3 2 0.039 240.02 184.85+61
3 0.035 195.89
1 0.051 372.42

S 2 0.045 306.22 354.03+42
3 0.052 383.46
1 0.061 482.76

7 2 0.056 427.59 460.69+29
3 0.060 471.73
1 0.084 736.53

10 2 0.063 504.83 662.07%137
5 0.085 747.56

Table B.6.6 Show tannin concentrations of adsorption in tea bag using the Na" corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:2)

Absorbance Tannin
Time _
concentrationx50 Average
(min) TP1 TP2
(ppm)
1 0.017 0.014 18.90
1 2 0.028 0.019 56.71 35.71+19
3 0.020 0.015 31.51
1 0.015 0.012 18.90
3 2 0.020 0.014 37.81 31 Sileedi
3 0.022 0.016 37.81
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1 0.025 0.012 81.92
5 2
0.023 0.015 50.41 671023
3 0.019 0.013 37.81
! 0.032 0.015 107.13
7 2
0.037 0.016 19238 s S
3 0.033 0.015 113.43
1 0.035 0.012 144.93
10 2 0.044 0.019 157.54 151.2446
3 0.039 0.015 151.24

Table C.6.7 Show caffeine concentrations of adsorption in tea bag using the Ca** comn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:2)

Time S il Concentrationx50 L
(min) (ppm)
: 0.014 15.96
: . 0.015 39.95 Sllpts
: 0.015 39.95
: 0.018 111.90
3 > 0017 = 1039114
: 0.018 111.90
: 0.019 135.89
: . 0.018 111.90 HRses e
: 0.019 135.89
1 0.019 135.89
i 2 0.024 255.81 lig9:84:£60
. 0.022 207.84
; 0.027 397.96
10 > .- o 351.75:42
2 0.030 399.72
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Table C.6.8 Show total polyphenol concentrations of adsorption in tea bag using the

Ca?" corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn

cob 2:2)
Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.026 96.59
1 2 0.021 41.42 67.16+£28
3 0.023 63.49
1 0.040 251.06
3 2 0.042 273.12 258.41+£13
3 0.040 251.06
1 0.048 339.3%
5 2 0.045 306.22 3395830
3 0.051 372.42
1 0.065 526.89
7 2 0.063 504.83 534.25+34
3 0.069 69'1.03
1 0.094 846.86
10 2 0.091 813.76 810.09+39
3 0.087 769.63

Table C.6.9 Show tannin concentrations of adsorption in tea bag using the Ca** corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:2)

Absorbance Tannin
Time .
concentrationx50 Average
(min)
TPl P2 (ppm)
I 0.028 0.019 56.71
] 2
0.020 0.014 37.81 AGI0
3 0.021 0.014 44.11
1 0.020 0.014 37.81
3 0.017 0.012 31.51 B
3 0.022 0.013 56.71
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1 0.023 0.015 50.41

5 2 0.020 0.013 44.11 5310
3 0.025 0,015 63.02
I 0.037 0.013 151.24

7 2 0.031 0.012 119.73 134£16
3 0.034 0.013 132.33
1 0.044 0.019 157.54

10 2 0.043 0.015 176.44 168+10
3 0.044 0.017 170.14

Table C.7.1 Show caffeine concentrations of adsorption in tea bag using the

unmodified corn cob as the adsorbent at 80 °C for 1-10 minutes (Green

tea: corn cob 2:1)

Time Concentrationx50
y Absorbance Average
(min) (ppm)
1 0.015 39.95
‘ 2 0.017 87.92 47.94437
3 0.014 15.96
1 0.022 207.84
3 2 0.026 303.78 255.81+48
3 0.024 255.81
1 0.030 399.72
S 2 0.032 447.68 407.7137
3 0.029 375.73
1 0.034 495.65
7 2 0.035 519.64 487.66+37
3 0.032 447.68
1 0.040 639.56
10 0.041 663.54 607.58+77
3 0.035 519.64




Table C.7.2 Show total polyphenol concentrations of adsorption in tea bag using the

unmodified corn cob as the adsorbent at 80 °C for 1-10 minutes

(Green tea: corn cob 2:1)

66

Time w . 8B Concentrationx50 .
(min) (ppm)
1 0.031 TS
1 2 0.033 173.82 181.18 £34
3 0.037 217.95
1 0.069 571.03
3 2 0.072 604.13 607.80 £39
3 0.076 648.26
1 0.102 935.13
- 2 0.098 891.00 942.49 +£56
3 0.108 1001.33
1 0.130 1244.07
7 2 0.125 1188.90 1240.39 £50
3 0.134 1288.20
1 0.161 1586.11
10 2 0.159 1564.04 1586.11 £22
3 0.163 1608.18
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Table C.7.3 Show tannin concentrations of adsorption in tea bag using the unmodified

corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob

2:1)
_ n Absorbance Tannin
tin) - - concentrationx50 Average
(ppm)
1 0.027 0.016 69.32
I 2 0.026 0.015 69.32 63.02 £11
3 0.026 0.018 50.41
1 0.033 0.016 107.13
3 2 0.029 0.016 81.92 105.03 +22
3 0.035 0.015 126.03
I 0.044 0.015 182.74
> 2 0.041 0.016 157.54 165.94 £15
3 0.042 0.017 157.54
1 0.068 0.023 283.57
7 2 0.052 0.022 189.05 214.25 +61
3 0.050 0.023 170.14
I 0.067 0.025 264.66
10 0.063 0.023 252.06 264.66 £12
3 0.071 0.027 277.27

Table C.7.4 Show caffeine concentrations of adsorption in tea bag using the Na* corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:1)

Time Concentrationx50
) Absorbance Average
(min) (ppm)
1 0.015 39.95
1 2 0.014 15.96 31.95+14
3 0.015 39.95
1 0.021 183.85
3 0.023 231.82 993 83437
3 0.024 255.81
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1 0.026 303.78

S < 0.025 279.79 311.77437
3 0.028 351.75
1 0.031 423.70

7 2 0.029 375.73 431.69+60
3 0.034 495.65
1 0.039 615.58

10 2 0.038 591.59 583.60+37
3 0.036 543.62

Table C.7.5 Show total polyphenol concentrations of adsorption in tea bag using the

Na' corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn

cob 2:1)
Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.045 306.22
1 2 0.041 262.09 273.12429
3 0.040 251.06
1 0.081 703.43
3 2 0.081 703.43 685.04+32
3 0.076 648.26
1 0.095 857.90
5 2 0.121 1144.77 993.98+144
3 0.106 079,27
1 0.102 935.13
7 2 0.145 1409.57 1188.90+239
3 0.128 1222.00
1 0.126 1199.94
10 2 0.125 1188.90 1299.24+182
3 0.154 1508.87




Table C.7.6 Show tannin concentrations of adsorption in tea bag using the Na" corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:1)

Absorbance Tannin
Time !
(min) - - concentrationx50 Average
(ppm)
U] o019 | o012 44.11
: 2 | 002 | 0013 44.11 e
3| 0021 | 0013 50.41
L1 0032 | o016 100.82
5 2 | 0035 | 0017 113.43 e =
3 | 0033 | 0015 113.43
P 1 0038 | o015 144.93
. 2 | 0044 | 0017 170.14 i
3 | 0042 | 0017 157.54
U1 oo0ss | 0.022 226.85
¥ 2 | 0054 | 0020 21425 lAN=lT
3| 0051 | 0021 189.05
Pl 0064 | 0.027 233.16
o 2 | 0066 | 0025 258.36 e
3 | 0060 | 0.021 245.76




70

Table C.7.7 Show caffeine concentrations of adsorption in tea bag using the Ca** corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:1)

Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.014 .52
1 ! 0.015 26.73 35.46+40
3 0.017 79.13
1 0.024 262.55
3 2 0.023 236.35 218.88+55
3 0.020 157.74
1 0.029 39384
5 2 0.030 419.77 393.57+£26
3 0.028 367.36
1 0.032 472.18
s 2 0.035 o039 489.64+55
3 0.031 445.97
1 0.036 576.99
10 2 0.037 603.19 603.19+26
3 0.038 629.39

Table C.7.8 Show total polyphenol concentrations of adsorption in tea bag using the

Ca®" corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn

cob 2:1)
Time P Concentrationx50 s
(min) (ppm)
1 0.038 228.99
1 2 0.042 273,12 251.06+22
3 0.040 251.06
1 0.075 637.23
b ) 0.066 537.93 589.42+50
3 0.071 593.09
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1 0.091 813.76

5 2 0.091 813.76 868.93+96
3 0.106 979.2%
1 0.105 968.23

7 2 0.133 LT AT 1144.77£159
3 0.125 1188.90
1 0.137 1321.30

10 2 0.150 1464.74 1413.25+80
3 0.149 1453.71

Table C.7.9 Show tannin concentrations of adsorption in tea bag using the Ca** corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:1)

. Absorbance Tannin
it . - concentrationx50 Average
(ppm)
1 0.014 0.012 12.60
1 . 0.023 0.013 g =20
- 0.020 0.012 50.41
: 0.026 0.012 88.22
3 2 0.031 0.015 10082 | 2420
= 0.029 0.014 94.52
: 0.030 0.012 113.43
: - 0.042 0.015 i | 1380552
: 0.036 0.015 132.33
: 0.046 0.014 201.65
7 2 0.049 0.015 Ln - et
> 0.044 0.016 176.44
1 0.047 0.014 207.95
10 2 0.049 0.015 i, 22207520
3 0.055 0.016 245.76
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Table C.8.1 Show caffeine concentrations of adsorption in tea bag using the

unmodified corn cob as the adsorbent at 80 °C for 1-10 minutes (Green

tea: corn cob 2:0.5)

Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.016 52.93
1 2 0.015 26.73 52.93+26
3 0.017 oL
1 0.026 314.96
3 ol 0.025 288.76 323.69+40
3 0.028 367.36
1 0.030 419.77
5 2z 0.029 393.57 411.04£15
3 0.030 419.77
1 0.031 445.97
7 2 0.034 524.58 498.38+45
3 0.034 524.58
1 0.039 655.60
10 2 0.041 708.00 664.33+40
3 0.038 629.39

Table C.8.2 Show total polyphenol concentrations of adsorption in tea bag using the

unmodified corn cob as the adsorbent at 80 °C for 1-10 minutes

(Green tea: corn cob 2:0.5)

Time Concentrationx50
Absorbance Average

(min) (ppm)
1 0.037 217.95

1 2 0.044 295.19 265.77+42
3 0.043 284.16
1 0.086 758.60

3 2 0.091 813.76 747.56+72
K 0.078 670.33




e

1 0.109 1012.37

5 2 0.108 1001.33 971.91+61
3 0.099 ‘ 902.03
1 0.143 1337451

7 p D.139 1343.37 1361.76£23
3 0.140 1354.41
1 0.168 1663.34

10 2 0.161 1586.11 1633.92+42
3 0.167 1652.31

Table C.8.3 Show tannin concentrations of adsorption in tea bag using the unmodified

corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob

2:0.5)
Tinte Absorbance Tannin
concentrationx50 Average
(min) TP1 TP2
(ppm)
1 0.020 0.012 50.41
1 2 0.023 0.013 63.02 5547
3 0.020 0.012 50.41
1 0.036 0.017 119.73
3 2 0.031 0.017 88.22 10717
3 0.034 0.016 113.43
1 0.046 0.018 176.44
5 2 0.042 0.016 163.84 164+13
3 0.041 0.017 151.24
1 0.050 0.016 214.25
7 2 0.053 0.016 233.16 223+10
3 0.052 0.017 220.55
1 0.063 0.016 296.17
10 2 0.062 0.017 283.57 28413
3 0.061 0.018 270.96




Table C.8.4 Show caffeine concentrations of adsorption in tea bag using the Na' corn
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cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:0.5)

Time Concentrationx50
) Absorbance Average
(min) (ppm)
1 0.014 0.52
1 2 0.017 79.13 44.19+40
3 0.016 52.93
1 0.022 210.15
3 2 0.027 341.16 280.02+66
3 0.025 288.76
1 0.025 288.76
S 2 0.030 419.77 367.36£69
3 0.029 393.57
1 0.029 393.57
L 2 0.035 550.79 480.91+80
3 0.033 498.38
1 0.039 655.60
10 2 0.037 603.19 646.86+40
3 0.040 681.80




75

Table C.8.5 Show total polyphenol concentrations of adsorption in tea bag using the

Na" corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn

cob 2:0.5)
Time Concentrationx50
Absorbance Average
(min) (ppm)
1 0.027 107.62
1 2 0.041 262.09 199.57+81
3 0.038 228.99
I 0.086 758.60
3 2 0.081 703.43 714.46+40
3 0.079 681.36
1 0.092 824.80
5 2 0.121 1144.77 1019.72+171
3 0.116 1089.60
1 0.131 1255.10
7 2 0.145 1409.57 1332.34+77
3 0.138 1332.34
I 0.159 1564.04
10 2 0.155 1519.91 1626.56+148
3 0.180 1795.75

Table C.8.6 Show tannin concentrations of adsorption in tea bag using the Na* corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:0.5)

Absorbance Tannin
Time (min) concentrationx50 Average
TP1 TP2
(ppm)
1 0.018 0.012 37.81
! 2 0.026 0.018 50.41 44+6
3 0.022 0.015 44.11
1 0.024 0.012 75.62
3 2 0.035 0.015 126.03 9527
3 0.028 0.015 81.92




76

1 0.033 0.012 132.33

S : 0.033 0.013 126.03 143+24
3 0.041 0.014 170.14
1 0.048 0.015 207.95

7 2 0.053 0.015 239.46 22117
3 0.049 0.015 214.25
1 0.056 0.019 233.16

10 2 0.056 0.014 264.66 25620
3 0.058 0.015 270.96

Table C.8.7 Show caffeine concentrations of adsorption in tea bag using the Ca*' corn

cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:0.5)

Time (min) Absorbance Concorieny Average

(ppm)
1 0.015 26,79

1 2 0.016 ¥2.93 52.93+26
3 0.017 s
1 0.024 262.55

3 2 0.026 314.96 271.29+40
3 0.023 236.33
1 0.030 419.77

5 2 0.028 367.36 393.57+26
3 0.029 393.57
1 0.033 498.38

7 2 0.034 524.58 498.38+26
3 0.032 472.18
1 0.038 629.39

10 0.041 708.00 646.86+55
3 0.037 603.19
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Table C.8.8 Show total polyphenol concentrations of adsorption in tea bag using the

Ca" corn cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn

cob 2:0.5)
Time (min) Absorbance Conce PR Average
(ppm)
1 0.034 184.85
L 2 0.032 162.79 163422
3 0.030 140.72
1 0.077 659.29
3 2 0.079 681.36 685428
3 0.082 714.46
1 0.094 846.86
5 2 0.105 968.23 968+121
3 0.116 1089.60
1 0.146 1420.61
7 2 0.129 1233.04 1303+134
3 0.131 1255.10
1 0.148 1442.67
10 2 0.184 1839.88 1593215
3 0.153 1497.84




Table C.8.9 Show tannin concentrations of adsorption in tea bag using the Ca** corn
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cob as the adsorbent at 80 °C for 1-10 minutes (Green tea: corn cob 2:0.5)

Absorbance Tannin
Time (min) - - concentrationx50 Average
(ppm)
1 0.022 0.013 56.71
I 2 0.027 0.019 50.41 5046
3 0.021 0.014 44.11
1 0.030 0.016 88.22
3 2 [ 0032 0.017 94.52 105424
3 0.035 0.014 132.33
1 0.044 0.019 157.54
5 2 | 0.041 0.015 163.84 1624
3 0.039 0.013 163.84
1 0.052 0.017 220.55
7 2 0.046 0.012 214.25 22310
3 0.049 0.012 233.16
1 0.063 0.020 270.96
10 2 | 0058 0.017 258.36 258+13
3 0.052 0.013 245.76




APPENDIX D.

Specifications of UV-visible Spectrophotometer



D.1 UV-visible spectrophotometer (Hitachi U-1900)

Table D.1 Specifications of Hitachi Spectrophotometer (U-1900)

Optics

Seya-Namioka mount
monochromator, ratio beam

Wavelength range

190 to 1,100nm

Spectral bandpass 4nm
Stealilioh 0.05% or less (220nm for Nal,
340nm for NaNO2)
Wavelength accuracy +0.5nm (at 656.1, 486.0nm)
Wavelength setting repeatability +0.3nm
-3 to 3Abs
Photometric range 0 to 300%T
Conc: 0.000 to 9.999
g p . +0.002Abs (0 to 0.5Abs)
Photometric accuracy (certified according
to NIST SRM 930) iO.OO4Al::O(g);;) ;o 1.0Abs)

Photometric repeatability (certified
according to NIST SRM 930)

+0.001Abs (0 to 0.5Abs)

+0.002Abs (0.5 to 1.0Abs)

+0.15%T
Rinel oty e 10, 100, 200, 400, 800,.1,200, 2,400,
3,600nm/min
Baseline stability 0.0004Abs/h (at S00nm)
Noise level +0.00015Abs (at 500nm)

Baseline flatness

+0.002Abs (within 200 to 950nm)

Light source

WI and D2 lamps

Light source changeover

Auto (at 340.0nm)

Detector Silicon photodiode
Display LCD with backlight (12.2cm)
Printer I/F Centronics interface
; RS-232C (exclusive for UV
Serial I/F

Solutions program)

Size (main unit)

380 (W) x 643 (D) x 311 (H) mm

Weight (main unit)

About 27kg

Power supply

100, 115, 220, 230 or 240V, 50/60Hz

Power consumption

300VA

80
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