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Abstract

The mineral content of Dolowe, which were prepared in the labortory and marketed Korean

products of Dolwoe, Japanese product of Dolwoe and Korean-roasted products of Dolwoe were
analyzed and compared.

Dolwoe-leaf tea had high mineral content of Ca, Mg, Mn and Cu, while Dolwone-stem
tea had high mineral content of K, Na and Fe. Especially, in the ash of Dolwoe-stem tea
showed the highest mineral content of K (33.4%). Dolwoe teas were extracted for 5 minutes
as ratio of 1,000m¢ boiling water to 4¢ Dolwoe tea (250:1, v/w). Comparing the ratio of
extraction of minerals in Dolwoe tea made by us and marketed Dolwoe products, K was the
most abundant element of all extractions with the rate of 83.2%~96.3% followed by Mg with

44.8%~62.2%, Ca with 23.1%~64.4% and Na with 6.3%~55.6%. On the other hand Mn,
Fe and Cu were extracted in extremely small quantities.
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Introduction

Dolwoe belongs to the Cucurbitaceae family
and has been called Deongulcha, Kamcha as a
winding perennial plant and in recorded as
Amacha-Zuru, Chilhubdan and Kyogonam?.
According to Manchurian plant journal?’, the
China, the

Soviet Union and Japan. Park® reported that a

Dolwoe is distributed in Korea,

kind of Dolwoe is growing naturally in Korea,
Japan and Malaysia. Chung® and Lee® reported
that Dolwoe is growing naturally at Namhae,
Goeje, Gosung, Jejudo and Wooleungdo in Korea.

In the study of Dolwoe constituents, Take-
moto, et. al® identified 50 kinds of gypenoside
in Dolwoe. They also found ginsenoside-RbI,
Rb3, Rd and F2-which are contained in Korean
Ginseng. Park, et. al”. and Lim, et. al®.
investigated the ingredients of saponin in Dol-
woe and Ginseng to see whether they were the
same in Dolwoe as in Korean Ginseng.

The objective of this study is to examine
mineral content of Dolwoe tea which is an

important constituent in Dolwoe tea.

Materials and Methods

Sample Preparation

The Dolwoe for this study was cultivated at
Haenam-Gun, Chonnam, Korea. The length of
vine of the samples was 100-420¢m(11-+3 knots)
and the average weight was 11.2gm. After
dividing the plants into leaf and stem, the
samples were steamed at 100C for 2 min. and
dried® at 70T for 12 hours. The dried samples

were ground to a size of 0.5z with the cyclone
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sample mill. The ground Dolwoe tea(steamed
and dried in the laboratory) was sealed tightly
and stored in a cool place.

The Korean product and The Japanese one
of mixed leaf and stem of Dolwoe were pur-
chased from the market and used for the
investigation. As for the Korean prodoct, half
of the sample was roasted slightly, sealed and

then stored in a cool place.

Chemical Analysis

Moisture content was determined by the
method!® of the Japanese Research Institute of
Tea. The content of ash was measured by the
AOAC procedures!’®>. Crude proteins were de-
termined by the micro-kjeldahl method using a
conversion factor of 6.25. Crude lipids were
determined by the Soxhlet method. Total car-
bohydrate was calculated by subtracting the
content of moisture, ash, crude lipids and crude
proteins from 100. Total sugars and reducing
sugars were determined by the phenol-sulfuric
acid method of Dubois, et. al'®> and the DNS

method!®, respectively.

Mineral Component Analysis

Four grams of sample was ashed at 500C for
18 hours in a muffle furnace and dissolved by
the dry ashing method.'¥> Minerals of the
residue and extract of Dolwoe tea were also
determined. Four grams of sample were extr-
acted from 1¢ of water boiled for 5 min. and
the residue was oven-~dried at 105-+-5C and then
prepared by the above-mentioned method. The
extract of Dolwoe tea was used for determin-
ation of minerals. The content of the minerals
in Dolwoe tea was measured by AAS(Hitachi
170—30 Atomic Absorption Spectrophotometer)
with the conditions as shown in Table 1. The
standard solutions used were stock solution

(1,000 ppm) from Junsei Chemical(Japan).
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Table 1. Analytical conditions of atomic absorption spectrophotometer

Elements Lamp current Slit Wave length Gas Air flow Acetylene
(mA) (nm) (1/min) (1/min)
K 15 0.15 766.5 Fuel 8.0 2.7
Na | 10 0.15 589.2 Fuel 8.0 2.7
Mg 10 0.15 280.4 Fuel 8.0 2.7
Mn 10 0.15 280.2 Fuel 8.0 2.7
Fe 15 0.15 248.8 Fuel 8.0 2.7
Ca 10 0.15 423.0 Fuel 8.0 2.7
Cu 10 0.15 325.2 Fuel 8.0 2.7
Minerals

Result and Discussion

Proximate Compositions

The proximate composition of Dolwoe tea is
shown in Table 2. The content of crude proteins
of leaf in prepared Dolwoe tea was higher than
that of stem. The content of curde proteins of
the Korean-roasted sample was about 1.19% less
than that of the Korean manufactured sample.
The content of total carbohydrates of stem in
prepared Dolwoe tea was higher than that of
leaf and the content of total carbohydrates of
the manufactured sample was in the range of
53.7~59.1%. The values of moisture and crude
lipids in leaf were higher than those of prep-
ared Green tea.®> The ash content of Dolwoe
tea was 2.5 times that of green tea. The
value of crude proteins of green tea was 1.5
times that of Dolwoe tea and the content of

total carbohydrates in both was similar.

The content of minerals of prepared Dolwoe

tea and products is shown in Table 3.

The content of K and Na of prepared Dolwoe
stem tea was approximately 1.5 times and 2.3
times, respectively, that of leaf tea. The
average content of K in products was approx-
imately 2 times as much as that in Chung!®
which analyzed mineral of green tea and found
the mean K content of Korean green tea to be
2,160mg/100¢9. The content of Na of the Korean
product and the Japanese one was 32ng and 34ng,
respectively, and was 63ng in the Korean-roa-
sted sample., This result for Na in leaf tea
was similar to the result of Takeo'”™ who ana-
Iyzed Na content of 31 kinds of steamed tea.

The content of Mg and Ca in prepared Dolwoe
leaf tea was approximately 2.2 times and 3.8
times than that of stem tea. The content of

Mn, Fe and Cu was measured in extremely

Table 2. Proximate composition of Dolwoe tea (%)
\ Constituents Moisture Total Crude Crude Ash
Samples\ carbohydrate Protein lipid
Prepard leaf 4.1 55.4 19.4 7.5 13.5
stem 9.6 60.0 11.4 6.0 13.1
Products Korean 12.8 53.7 16.9 5.4 11.2
Japanese 6.0 59.0 18.4 3.6 13.0

Korean-roasted 7.5

59.1

15.8

4.9

12.7
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Table 3. Content of minerals of Dolwoe tea (dry basis, mg/100¢)
\\Elements

Samples\. K Na Mg Mn Fe Ca Cu

Prepared leaf 3,219 29 1,404 8 21 1,746 1.2
stem 4,849 66 641 4 20 464 0.4

Products Korean 4,473 32 679 10 48 1,253 2.0
Japanese 3,420 34 849 17 38 1,159 0.8
Korean-roasted 4,111 63 846 12 54 759 1.5

small quantities.

The content of ash in prepared Dolwoe tea
was approximately 13%, K had the highest
content(22.8%) in the ash of leaf tea followed
by Ca(12.4%) and Mg(10.0%). Other mineral
content was in trace amount. In the case of
stem tea, K had the highest content(33.4%)
followed by Mg(4.4%) and Ca(3.2%). In the
ash of products, K had the highest content
(24.8~34.9%) followed by Ca(5.5~9.8%) and
Mg(5.3~6.2%). Simoda'® reported that the
content of K, Mg, Ca, Fe, Mn and Zn was
1,548mg, 440mg, 499ng, 116.7ng, 88ng and 2.6mg,
respectively in 100¢ of steamed green leaf tea.
the content of K, Mg and Ca

was higher than in green tea.

In Dolwoe tea,

However, Fe

Table 4. Content of minerals in extract of Dolwoe tea

and Mn were lower., These differences suggest
a difference in the kinds of tea, i,e. green tea
was made from tea leaves, while Dolwoe tea
was made from tea leaves and stems after
drying totally.

The mineral content of Mg, Mn, Ca and Cu
was higher in Dolwoe leaf tea and that of K,
Na, and Fe was higher in stem tea.

The content of minerals of Dolwoe tea extr-
action is shown in Table 4.

All the samples were extracted for 5 minutes
as ratio of 1,000»¢ boiling water to 43 Dolwoe
tea(250:1, v/w). Comparing the rate of extr-
action of minerals in both Dolwoe tea prepared
in the laboratory and products, K was the most
extracted element at the rate of 83.2~96.3%

(dry basis, m4/100¢)

\.Elements

Samples\ K Na Mg Mn Fe Ca Cu

Prepared Extract* 3,356 5 636 trace trace 255 trace
(%)%= 83.2  10.0  62.2 — — 23.1 —

Korean Extract 4,060 2 304 trace trace 450 trace
(%)** 90.8 6.3  44.8 — — 35.9 —

Japanese Extract 3,288 3 419 trace trace 450 trace
(%)** 96.1 8.8 49.4 — — 38.8 —

Korean- Extract 3,957 35 467  trace trace 489  trace
roasted (%)** 96.3  55.6  55.2 — — 64.4 —

*Mixture of stem and leaf of Dolwoe tea(50:50)

**¥Rate of extraction

*Versus the mean value of leaf and stem from table 3
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followed by Mg at 44.8~62.2%, Ca at 23.1~
64.4% and Na at 6.3~55.6%. However, Mn,
Fe and Cu were extracted in trace amounts.
Kim. et. al.'® reported that the infusion amount
of minerals in green tea was higher when the
extraction temperature was higher and the
extraction time longer. Takeo'” reported that
the infusion amount of Ca at the first and
second times was 83% of the total infusion
amount: It can be concluded that the infusion
amount of minerals in tea is affected by the

extraction method.
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