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Abstract : On this study, we investigated the removal characteristics of residual chlorine and DBPs in tap-water during boiling.
Also we investigated the releasing characteristics of essential minerals in infusion tea. While recent studies focused on removal
mechanisms of harmful heavy metals in infusion tea, this study tried to suggest the way to drink tap-water healthier and safer by
examining releasing mechanisms of essential minerals in infusion tea. As a result, residual chlorine(initial conc. was 0.7 mg/L)
was all removed in 20 minutes after heating and DBPs (the sum of THMs, HAAs and CH) were removed up to 65%. 6 kinds
of essential minerals (Ca, K, Na, Mg, S, P) were released from 5 kinds of infusion tea (barley tea, corn tea, brown rice tea, cassia
seed tea, solomon’s seal tea) on the market. In cassia seed tea, the amount of essential minerals released from tea showed the highest
values, 9.6 mg/g, and brown rice tea was the lowest, 1.6 mg/g. Particularly, the released amounts of potassium, playing a key role
in human body in maintaining normal blood pressure, cell metabolism and enzyme action, showed relatively high. Through this
study, we got to know that essential minerals can be obtained up to 40% of recommended nutritional intake for Korean by boiling
tap-water with infusion tea.
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after heating

1 water boils 12 min,
after heating

‘ Stop heating ‘

Stop heating, infuse tea-bag for 10 min ‘

g
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Remove grain after cooling
in room temperature

Remove tea-bag and cooling
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4
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‘ Take samples (15~25C) ‘
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Fig. 1. Sample Preparation (Left : Grain tea, Right : Tea-bag).
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Table 1. Concentrations of residual chlorine during heating

Conc, of residual

Duration (min) chlorine (mg/L) Removal rate (%)

0 0.31 -

5 0.09 71

10 ND 100

20 ND 100

30 ND 100

40 ND 100
* Detection limit : 0.05 mg/L
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Fig. 2. Concentrations of DBPs during heating (@) DBPs, (b) HAAs species).
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Table 2. Ratio of total mineral contents vs ionic mineral contents

Table 3. Amounts of released 6 essential minerals from unit-

before and after heating tap-water (n=3) (unit : mg/L) weighted tea (n=3) (unit : mg/g)

Ca Mg Parameter Ca Mg Na K S P

Category Total oni Ratio Total loni Ratio Barlev tea 023+ 018+ 079+ 547+ 031+ 070+
ol fonie g ) y 011 004 003 024 008 010

Before 1970+ 1691 384+ 368+ 028+ 007+ -001+ 217+ 008+ 093+
heatng 081 0982 0% 10 g0 PFE comtea 145 003 002 027 005 014
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Na K Solomon’s 023+ 037+ -005+ 721+ 070+ 115+

Category —_  Rato - . Faio sealtea 015 009 003 132 028 027
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Fig. 3. Mineral releasing speed from each tea during heating.
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Table 4. Ratio of total mineral contents vs ionic mineral contents

Table 6. Possible daily intake and RDI

Potassium (K) Magnesium (Mg)
Possible Possible
Category Conc, daily  Conc. daily RDI**
(mg/L) intake*/ (mg/L) intake*/

RDI** (%) RDI** (%)
Tap-water 292 1 3.84 26
Barley tea 2198 11 5.01 33 Mg: 20
Corn tea 1559 8 574 38 mg/day
Solomon’s seal tea 1287 6 514 34 K: 400
Cassia seedtea 2635 13 6.20 41 mg/day

Brown rice tea 21.80 11 5.00 33

before and after heating (n=3) (unit : mg/L)
Ca Mg
Category ) Ratio ) Ratio
Total lonic (%) Total lonic (%)
2126+ 1861+ 501+ 478+
Barley tea 0.38 150 87+5 0.21 057 95+7
2170+ 1822+ 574+ 531+
Corn tea 0.88 103 83+2 0.16 0.48 92+8
Cassia 2659+ 2196+ 80+ 1 620+ 568+ 91+6
seed tea 1.21 1.10 0.24 0.59
Solomon’s 2275+ 1857+ 8144 514+ 460+ 8949
seal tea 1.08 1.28 0.40 0.54
Brown 18369+ 1171+ 500+ 459+
icetea 096 015 05 gap  ggs 918
Na K
Category ) Ratio ) Ratio
Total lonic (%) Total lonic (%)
1035+ 968+ 2198+ 1790+
Barley tea 0.95 0.31 93+8 5.69 488 83+18
1124+ 884+ 1559+ 1454+
. : N . ) N
Corn tea 078 0.22 81+16 157 0,50 93+6
Cassia 936+ 867+ 2635+ 2443+
secdtea 063 018 2T6 gg gz B
Solomon’s 1261+ 938+ 1287+ 1403+
sealtea 459 079 0T 403 pgg 100%22
Brown 979+ 839+ 2180+ 2041+
icetea 127 002 0F10 4o 5o 946

* Ratio (%) = (lonic mineral contents/total mineral contents) x 100
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Table 5. Amounts of harmful mineral absorption per unit-weighted

tea (unit : mg/g)
Category Pb As Cd Sb
Barley tea 0.00 0.00 0.00 0.00
Corn tea 0.02 0.02 0.04 0.04
Solomon’s seal tea 0.00 0.00 0.00 0.00
Cassia seed tea 0.06 0.08 0.06 0.11

* Amounts of absorption per unit-weighted tea
= [((concentration of heating, without tea) - (heating, with tea))/mass
oftea]x 2 L

* Possible daily intake (mg/day) = mineral concentration (mg/L)x2 L/
day (daily water intake)/RDI (mg/day)
**RDI : Recommended Daily Intake
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