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Research Title: Development of prototype processes for premium quality herbal teas for SME

ABSTRACT

The optimum conditions for processing of herbal teas were investigated. Cleaning Turmeric and
Pandanus by immersing the herbs in water for 30 seconds followed by immersing in 150 ppm of Calcium
Hypochlorite is recommended since it could reduce numbers of Aerobic Plate Count and Total Coliformof
Turmeric and Pandanusby more than 2 log, , CFU/ml while only50 ppm of Calcium is recommended for
Butterfly Pea.

The hot air drying of Lemon grass,Pandanusand Butterfly Pea at drying temperatures of 40, 50 and
60°C were carried out using the laboratory tray drier. Moisture ratio and time during drying of Lemon
grass and Pandanus leave were best described by the Page modelwhile Butterfly Pea was best described
by the Logarithmic model.

The two stages drying of lemongrass and Pandanus were investigated for improving quality of the
tea. The first state drying was conducted using hot air drying at 60°C until water activity of the herbs were
0.7 followed by drying by Silica gel as adsorption media until constant weight was reached.

The water adsorption isotherms of the herbs dried at 60°C and dried by the two stages drying were

best described by the GAB model and used to predict the products’ shelf life.
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Model = 3 = T - R-Square  X-Square RMSE
Drying Model at 40 C
MNewton - - - 0.0053 - 0.8775 0.0024 0.0023
Handerson 1.1654 - - 0.0062 - 0.9126 0.0019 0.0025
Page - - - 0.0000 20516 0.9940 4.34E-05 0.0002
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Drying Model at 40 C
Newton - - - 0.0033 - 0.8826 0.0022 0.0364
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Logarithmic 173.1686 - -172.1203 0.0001 - 0.9865 0.0006 0.0135
Midilli 1.0820 -0.0107 - -50.7248 -85.5332 0.9871 0.0112 0.0534
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Mathmatical Expression

Model . Y B C P 5 R-Square RSS SEE
Water Adsorption 40 C
GAB 5.8271 1.0094 6.04E+09 - - - 0.9347 35.8101 1.1309
Smith - 3.6140 11.6700 - 0.8626 62.1958 1.4904
Halsey - -1.38E+07 5.54E+05 1.3871 - - 0.9078 41.7703 1.2214
Oswin - - - - 11.4915 0.5182 0.8488 68.4764 1.5638
Caurie - - - - 1.2635 2.3375 0.8702 58.7674 1.4487
Water Adsorption 50 C
GAB 6.1586 0.9915 7.21E+09 = = = 0.9413 30.7968 1.0488
Smith - 4.5235 12.6248 - 0.8336 91.2544 1.8053
Halsey - -5.09E+06 2.03E+05 1.4425 - - 0.8794 66.1122 1.5366
Oswin - - - - 13.1161 0.4925 0.8125 102.8484 1.9165
Caurie = = - = 1.4495 2.2290 0.8337 91.1977 1.8047
Water Adsorption 60 C
GAB 7.2249 0.9382 1.32E+10 = = = 0.9244 35.6678 1.1286
Smith - 4.9429 12.4646 - - - 0.8498 78.7492 1.6770
Halsey - 2.76E+07 -1.10E+06 1.5121 - - 0.8887 58.3818 1.4440
Oswin - - - - 13.5227 0.4669 0.8203 94.2312 1.8345
Caurie - - - - 1.5322 2.1237 0.8453 81.1414 1.7023
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Mathmatical Expression
Model ” ry B T = 5 R-Square RSS SEE
Water Adsorption 40 C
GAB 4.8783 0.9796 2.29E+10 - - - 0.9497 15.6789 0.7483
Smith - 3.7005 9.8128 - - - 0.8866 35.3106 1.1230
Halsey - 1.25E+07 -5.02E+05 1.5277 - - 0.9156 26.2924 0.9690
Oswin - - - - 10.4961 0.4647 0.8629 42.7021 1.2349
Caurie - - - - 1.2811 2.1178 0.8847 35.9070 1.1324
Water Adsorption 50 C
GAB 12.7729 0.5038 6.44E+02 - - - 0.9762 5.1188 0.4276
Smith - 9.0352 8.4092 - - - 0.8819 27.1714 0.9851
Halsey - -1.35E+06 5.39E+04 2.7813 - - 0.9012 22.7289 0.9010
Oswin - - - - 15.3850 0.2500 0.9367 14.5700 0.7214
Caurie - - - - 2.1442 1.1587 0.9070 21.3944 0.8741
Water Adsorption 60 C
GAB 13.0439 0.5073 6.70E+02 - - - 0.9479 11.9786 0.6541
Smith = 9.0352 8.4092 - - - 0.8819 27.1714 0.9851
Halsey - -1.35E+06 5.39E+04 2.7813 - - 0.9012 22.7289 0.9010
Oswin - - - - 15.3850 0.2500 0.9367 14.5700 0.7214
Caurie - - - - 2.1442 1.1587 0.9070 21.3944 0.8741
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Mathmatical Expression
Model * A B T = 5 R-Square RSS SEE
Water Adsorption (Drying at 60 C)
GAB 7.2249 0.9382 1.32E+10 - - - 0.9244 35.6678 1.1286
Smith - 4.9429 12.4646 - - - 0.8498 78.7492 1.6770
Halsey - 2.76E+07  -1.10E+06 1.5121 - - 0.8887 58.3818 1.4440
Oswin - - 2 13.5227 0.4669 0.8203 94.2312 1.8345
Caurie - - 1.5322 2.1237 0.8453 81.1414 1.7023
Water Adsorptlon (2nd Stat&s Drylng)
6.1586 0.9915 7.21E+09 - - - 0.9413 30.7968 1.0488
Smlth - 4.9429 12.4646 - - - 0.8498 78.7492 1.6770
Halsey - 2.76E+07 -1.10E+06 1.5121 = - 0.8887 58.3818 1.4440
Oswin - - - - 13.5227 0.4669 0.8203 94.2312 1.8345
Caurie - - - - 1.5322 2.1237 0.8453 81.1414 1.7023
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Mathmatical Expression

Model k A B T a b R-Square RSS SEE
Water Adsorption (Drying at 60 C )

GAB 13.0439 0.5073 6.70E+02 - 0.9479 11.9786 0.6541
Smith - 9.0352 8.4092 - - 0.8819 27.1714 0.9851
Halsey -1.35E+06  5.39E+04 2.7813 - - 0.9012 22,7289 0.9010
Oswin - - - - 15.3850 0.2500 0.9367 14.5700 0.7214
Caurie - - 2.1442 1.1587 0.9070 21.3944 0.8741

Water Adsorption (2nd Stats Drymg)

GAB 13.5242 0.5299 6.74E+02 = 0.9455 14.5565 0.7210
Smith 9.4853 9.0976 - - 0.8889 29.6584 1.0292
Halsey = -2.65E+06  1.06E+05 2.7413 & - 0.9033 25.8313 0.9605
Oswin - - - 16.3436 0.2543 0.9373 16.7493 0.7734
Caurie 2.1931 1.1818 0.9175 22.0345 0.8871
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