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Abstract

This experiment aimed to find out the most effective condition of drawing method when making tea by
determination of the contents of minerals infused from four kinds of green tea samples of market with its
different drawing time and temperature. The mineral contents in 100 grams of raw green tea leaves reve-
aled 1737 ~ 3000 mg potassium, 178 ~ 205 mg magnesium, 171 ~ 201 mg calcium, 54 ~71 mg manganese,
24 ~ 50 mg sodium, 11.6 ~ 12. 3 mg iron, 3.4 ~ 5.3 mg copper and 4.6 ~ 5.9 mg zinc. The values showed
some variation in their contents according to the kinds of raw green tea samples. The decreasing order
of the amounts of minerals infused from the green tea samples was K, Zn, Mg, Mn, Fe, Na, Cu and
Ca. The amount of minerals infused from the green tea leaves increased with increase in the drawing
time and temperature. The total infusion amount of minerals was remarkably larger when drawing time
was three minutes with three times repetition than when it was eight minutes without repetition at the

same temperature,
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Table 1. Conditions of atomic absorption spectrophotomenter for mineral analysis

Wave Lamp Burner Slit C.H, flow Air
" Elements length current height . .
(nm) (mA®) (mm) (A®) (1/min) (1/min)

Ca 422.7 8 10 3.8 2.6 10

Mg 285.2 5 5 3.8 2.6 1¢

Na 598.0 6 5 3.8 2.8 10

K 767.5 7 4 3.8 2,5 10

Cu 324.7 7 4 3.8 2.3 10

Fe 248.3 9 4 1.9 2.5 10

Mn 279.5 5 4 1.9 2.6 10

Zn 213.9 6 4 3.8 2.4 10

Table 2. Mineral contents of green tea on the market (mg/100 g)

Kind of tea Ca Mg Na K Cu Fe Mn In
A 171 193 50 2297 4.1 12.0 61 4.7
B . 201 195 24 3000 5.3 12.3 58 5.9
C 198 205 31 2630 3.7 11.9 54 4.8
D 174 178 32 1737 3.4 11.6 71 4.6
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Table 3. Infused calcium and magnesium contents of green tea by drawing conditions
(mg/100 g of tea)
. Drawing time
K1?d Tot:xl . . 3min. (repetition)
0 conten i i
tea in tea*! 8 min. 5 min 1 st. *2 2 nd. 3rd. Sum
Calcium
A 171 9.1 (5.3)*% 7.9 (4.6) 7.3 (4.3) 6.3 (3.7) 5.1 (3.0) 18.7(10.9)
70°C B 201 9.7 (4.8) 9.7 (4.8) 8.4 (4.2) 8.0 (4.0) 6.6 (3.3) 23.0(11.4)
C 198 10.9 (5.5) 9.5 (4.8) 9.1 (4.6) 6.7 (3.4) 5.9 (3.0) 21.7(11.0)
D 174 13.4 (7.7) 11.3 (6.5) 9.9 (5.7) 7.7 (4.4) 5.9 (3.4) 23.5(13.4)
A 171 10.9 (6.4) 9.1 (5.3) 8.9 (5.2) 7.1 (4.2) 4.1 (2.4) 20.1(11.8)
80°C B 201 11.9 (5.9) 11.7 (5.8) 10.2 (5.1) 9.5 (4.7) 9.1 (4.5) 28.8(14.3)
C 198 11.5 (5.8) 9.7 (4.9) 9.5 (4.8) 7.7 (8.9) 7.1 (8.6) 24.3(12.3)
D 174 14.7 (8.4) 11.0 (6.3) 9.7 (5.6) 7.8 (4.5) 5.5 (31) 23.0013.2)
Magnesium
A 193 121.0(62.7) 96.1(49.8) 87.1(45.1) 52.1(27.0) 22.3(11.5) 161.5(83.7)
70°C B 195 62.7(32.1) 61.3(31.5) 54.3(27.8) 33.3(17.1) 13.6 (7.0) 101. 2(51.9)
C 208 33.1(15.9) 28.3(13.6) 22.4(10.8) 15.5 (7.5) 13.5 (6.5) 51.4(24.7)
D 178 26.9(15.1) 24.7(13.9) 18.8(10.6) 16.1 (8.0) 13.0 (7.3) 47.9(26.9)
A 103 130. 4(67.6) 105.8(54.9) 103.3(53.5) 45.7(23.7) 16.7 (8.6) 165.7(85.9)
80°C B 195 75.2(38.6) 73.5(87.7) 56.7(29.1) 29.6(15.2) 16.3 (8.4) 102.6(52.6)
C 208 36.0(17.3) 33.7(16.2) 30.9(14. 9) 13.1 (6.3) 8.7 (4.2) 52.7(25.3)
D 178 29.5(16.6) 24.9(14.0) 20.3(11.4) 16.4 (9.2) 13.6 (7.6) 50.3(28.2)

*1. Green tea on the market.

*2. Repetition of infusion by using the same green tea(3g) in 200 ml water,
second infusion, 3rd: third infusion.

infusion, 2 nd:
*3. Percent.

three times 1st: first
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Table 4. Infused sodium and potassium contents green tea by drawing condition

(mg/100 g of tea)

Drawing time

K(;lfnd aont?elnt . . 3min. (repetition)
tea in tea*l 8 min. 5 min. 1 st, *2 2 nd. 3rd. Sum
Sodium
A 50 5.2(10.4)*3 4.4 (8.8) 4.2 (8.4) 3.4 (6.8) 2.8 (5.7) 10.4(20.7)
70°C { B 24 3.2(18.3) 2.5(10.4) 2.3 (9.7) 1.5 (6.2) 1.1 (4.6) 4.9(20.3)
C 31 4.0(12.8) 3.7(11.9) 3.6(11.6) 1.8 (6.9) 0.9 (2.9) 6.3(20.4)
D 32 7.9(24.7) 7.9(24.6) 6.7(20.8) 3.6(11.2) 2.4 (7.5) 12.7(39.7)
A 50 6.2(12.4) 5.1(10.2) 4.6 (9.2) 3.6 (7.2) 2.7 (5.5) 10.9(21.9)
80°C { B 24 4.1(16.9) 3.8(15.8) 2.4 (9.9 2.3 (9.6) 1.4 (5.8) 6.1(25.3)
C 31 4.0(12.8) 3.7(11.9) 3.6(11.7) 1.9 (6.1) 1.4 (4.5) 6.9(22.3)
D 32 9.3(29. 0 7.0022.0) 6.4(20.1) 3.9(12.1) 2.3 (7.3) 12.6(39.4)
Potassium
A 2287 1210(52.7) 826(36.0) 790(34.4) 660(28.7) 180 (7.8) 1630(71.0)
70°C { B 3000 1113(37.1) 1013(83.8) 787(26.2) 430(14. 3) 186 (6.2) 1403(45.8)
C 2630 713(27.1) 523(19.9) 490(18.6) 343(13.0) 170 (6.5) 1003(38.1)
b 1737 847(48.8) 657(37.7) 623(35.9) 397(22.9) 203(11.7) 1227(70.4)
A 2287 1300(56. 6) 1050(45.7) 1027(44.7) 463(20.2) 163 (7.1) 1653(72.0)
30°C { B 3000 1337(44.6) 1320(44.0) 1167(38.9) 433(14.4) 227 (7.6) 1827(60.9)
C 2630 807(30.7) 583(22.2) 557(21.1) 407(15.5) 207 (7.8) 1271(44.5)
D 1737 860(49.5) 660(37.9) 630(36.3) 470(27.1) 217(12.5) 1317(75.8)

* 1, 2, 3, See table 3.
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Table 5. Infsed iron and manganese contents of green tea by drawing conditions

(mg/100 g of tea)

Drawing time

Kind Total 3min. 1st, *2
of content i 5 mi
tea in tea*! § min. ° min. 1st. 2 nd. 3rd Sum
Iron

A 12.1 1.3(10. 9)*3 1.3(10.7) 0.9 (7.5) 2.2(18.3) 1.0 (8.7) 4.1(34.2)
70°C B 12.3 1.6(13.0) 1.3(10.6) 0.9 (7.3) 1.6(13.3) 1.3(10.3) 3.8(30.9)

c 11.9 1.5(12.6) 1.4(11.8) 1.2(10. 1) 1.3(10.9) 1.0 (8.4) 3.5(29.4)

D 11.6 1.4(12.1) 1.2(10.3) 1.2(10.3) 1.2(10.3) 1.0 (8.6) 3.4(29.3)"

A 121 1.5(12.5) 1. 3(10.8) 1.1 (9.2) 1.1 (9.2) 0.9 (7.5) 3.1(25.8)
80°C B 12.3 1.7(138.8) 1.3(10.6) 0.9 (7.3) 1.4(11.4) 0.9 (7.5) 3.2(26.0)

c 11.9 1.7(14.3) 1.5(12.6) 1.4(11.8) 1.0 (8.4) 0.9 (7.7) 3.3027.7)

D 11.6 1.5(12.9) 1.4(12. 1) 1.3(11.2) 1.2(10.3) 1.1 (9.5) 3.6(31.0)

Manganese

A 61 28.2(49.5) 18.9(30. 8) 12.4(20.3) 5.3 (8.6) 2.1 (3.4) 19.8(32.5)
70°C B 58 27.0(46.6) 23.6(40.7) 14.2(24.5)  10.0(17.3) 5.0 (8.6) 29.2(50.3)

C 54 9.6(17.8) 8.9(16.5) 5.9(10.9) 5.9(10.9) 1.9 (8.5) 13.7(25.4)

D 71 9.6(13.6) 8.0(11.3) 7.2(10.2) 3.6 (5.1) 2.7 (3.8) 13.5(19.1)

A 61 29.6(48.5) 23.1(37.8) 14.3(23.4) 4.0 (6.6) 0.8 (1.3) 19.1(31.4)
80°C B 58 25.9(44.7) 24.1(41.6) 19.3(33.6) 11.2(19.4) 3.9 (6.7) 34.4(59.3)

C 54 11.1(20.5) 9.6(17.8) 9.3(17.2) 5.3 (9.8) 2.5 (4.6) 17.1(31.7)

D 71 5.6(13.6) 8.3(11.7) 7.9(11.1) 3.5 (4.9 2.8 (3.9 14.2(19.9

* 1, 2, 3, See table 3.
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Infused copper and zinc contents of green tea by drawing cenditions

(mcg/100 g of tea)

Drawing time

Kind Total 3 min. (repetition)
of  content 8 min, 5 min.
tea in tea*! 1 st. *2 2 nd. 3rd. Sum
Copper .
A 4067 207 (5.1)%3 173 (4.3) 153 (3.8) 153 (3.8) 87 (2.1) 393 (9.7)
70°C B 5267 360 (6.8) 353 (6.7) 340 (6.5) 173 (3.3) 120 (2.3) 633(12.0)
C 3667 267 (7.3) 213 (5.8) 147 (4.0) 73 (2.0) 47 (1.3) 267 (7.3)
D 3400 460(13.5) 433(12.7) 433(12.7) 167 (4.9) 93 (2.7) 693(20.4)
A 4067 267 (6.6) 200 (4,9) 200 (4.9) 167 (4.1) 67 (1.6) 434(10.7)
80°C B 5267 370 (7.0) 353 (6.7) 287 (5.4) 233 (4.4) 180 (3.4) 700(13.0)
C 3667 277 (7.5) 213 (5.8) 153 (4.2) 93 (2.5) 80 (2.2) 326 (8.9)
D 3400 587(17.3) 440012.9) 320 (9.4) 273 (8.0) 120 (8.5) 713(21.0)
Zinc
A 4667 1300(27. 9) 1000(21.4) 600(12. )] 567(12.1) 433 (9.3) 1600(34. 3)
70°C B 5867 1000(17.0) 967(16.5) 900(15. 3) 600 (1.2) 400 (6.8) 1900(32. 4)
C 4800 1767(36.8) 1767(36.8) 1733(36.1) 1300(27.1) 667(13.9)  3700(77.1)
D 4600 1333(29.0) 1233(26.8) 1233(26.8) 867(18.8) 567(12.3) 2667(58.0)
A 4667 1333(28. 6) 1100(23. 6) 833(17.8) 533(11.4) 167 (3.9) 1533(32.8)
80°C B 5867 1333(22.7) 1167(19.9)  1067(18.2) 667(11.4) 467 (8.0) 2201(37.5)
C 4800 2167(45.1) 2000(41.7) 1733(36.1) 1367(28.5)  900(18.8)  4000(83.3)
D 4600 2433(52.9) 2133(46.4) 1433(31.2) 967(21.0) 533(11.6) 2933(63.8)
* 1, 2, 3, See table 3.
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