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Abstract

Gynostemma pentaphyllum Makino is a kind of perennial liana plant belonging to the
Cucurbitaceae family. Since it was first discovered and reported to the Japanese academy in
1977, it came to be widely known to China and Southeast Asia areas as well as Japan. In Korea
its name began to appear in the first half of 1980’s, and it is now being nationwidely cultivated
and popularized as tea stuffs.

Gynostemma pentaphyllum Makino has remarkably strong propagation power. In addition,
since it contains a great quantity of beneficial components, especially saponin it is believed to
have excellent medical effects, too.

This study was undertaken to examine the value of Gynostemma pentaphyllum Makino as a
health-promotint tea, by investigating the components creating the flaver of tea and the saponin
ingredient making medical effects as well as by inspecting whether Gynostemma pentaphyllum
Makino products show different component arrangements according to their growing districts.
As raw materials of the experiment, three kinds of Gynostemma pentaphylium Makino samples
produced in Squn, Geochang and Uleungdo were taken. To accomplish the formerly stated
goals, the contained quantity of the proximate composition, free sugar, reducing sugar, free
amino acid, minerals, tannin, caffeine and vitamin C were measured respectively and compared
between the samples, while the saponin content was compared with heat extracted from panax
ginseng.

The results of the experiment are as follows:
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1. In the case of the proximate composition, the crude fat content was the highest in the
Gynostemma pentaphyllum Makino material from Geochang (1.62%), the second in that from
Suwon (1.56%),and the lowest in that from Uleungdo (1.0%). In addition the Geochang-produced
sample had the greatest quantity of the crude protein and ash contents: the order of the crude
protein content was the Geochang produced (17.83%), the Suwon-produced (15.87%), and the
Uleungdo-produced (12.28%), while that of the ash content was the Geochang-produced (14.
80%), the Uleungdo-produced (10.17%), and the. Suwon-produced (9.34%).

2. As for the reducing sugar contents, the Suwon-produced scored the highest of the three (3.
3%), while the Geochang-produced was 1.3% and the Uleungdo-produced 0.5%. The total
content of free sugar was 1.07% (the Suwon-produced), and 0.49% (the Geochang-produced)
respectively but the sample from Uleungdo showed almost no free sugar content. The contained
quantity of fructose and glucose was the highest among the kinds of free sugar both in the
Suwon-produced and in the Geochang-produced.

3. The content of amino acid was the highest in the Suwon-produced (1.41%), the second in
the Geochang-produced (1.37%), and the lowest in the Uleungdo-produced (0.53%). In the
experiment, sixteen kinds of amino acid were extracted-Asp. Thr. Ser. Glu. Gly. Ala. Val. Het.
lleu. Leu. Tyr. Phe. Lys. His. Arg. Try. All of them except glutamic acid and methionine showed
the highest quantity score in the Suwon-produced, while the glutamic acid content was the
higest in the Uleungdo-produced and the methionine content in the Geochang-produced. The
sequential arrangement of the sixteen contents according to their magnitude ranged from
glycine, aspartic acid, and glutamic acid (the highest) to tryptophan, serine and lysine (the
lowest).

4. Ten kinds of mineral were detected-Ca, Mn, Cd, K, Na, Pb, Mg, Fe, Zn, Cu. Among them,
the content of Cd, Na, Mg, Zn and Fe was the highest in the Geochang-produced and that of K
in the Suwon-produced.

5. The Geochang-produced materials contained much a larger quantity of tannin (6.3%) than
the Suwon-produced (2.6%).

Neither caffeine nor vitamin C was detected in the three kinds of materials.

6. In the case of the saponin content the Geochang-produced showd 2.39%, the Uleungdo-
produced 1.77% ‘and the Suwon-produced 1.49% respectively. However, it was found also that
the saponin centent of Gynostemma pentaphylium Makino was the same kind as that of panax
ginseng.
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Table 1. HPLC conditions for free sugar analysis of Gy-
nostemma pentaphyllum Makino

Instrument HPLC Model Gilson 303

Column Zorbax NH,

Detector Shodex Rl SE—~11

Flow rate 0.7m{ { min.

Temperature 35°C

Solvent Acetonitrife : H;O0=85:15v/v%
Chart speed 0.5cm/min.

Sample size 20 pl

Attenuation x32,RI X 16

Recorder SP 4270 lniegrator

4) ojoli=4te] Beg

oluli:ale] Agke 7 A& < 1.0g9) 6N—HCI
10 mls} methanol (MeOH) 2mlE 713} 120°CZ 15
A7t 7p4-BH A7) deionized waterE 7}8ted 50ml
7} A 4% AA4L#71 (Beckman TJ-6) & A3t
5000 rpmefl A} 1087k £-8 A]AA 0.45 gm membrane
filterz &#% ¥ Water’s method®®4l Sep-pak Cis

Table 2. Clean-up for amino acid analysis sample by SEP—
PAK C,s cartridge (Water’s method)

1. Prepare the following solution
Solution 1 : 0.1% TFA (trifluoro acetic acid in water)
Solution 2 : 0.1% TFA in water : Methanol=80 : 20
Solution 3 : 0.1% TFA in water : Methano!=70 : 30
2. Activate a new SEP—PAK C;5 with 20mi MeOH
3. 1} Wash with 20ml volume of solution 1
2} Wash with 10ml volume of solution 2
4, Mix. 1 mi of sample with 2m} of solution 3

5. Pass the sample through the SEP—PAK C,q -~ discard
the first Tml and collect the next 2 m!

6. The above—2mi will retain the amino acid, lipids and
high molecular weight protein

7. 10 pl injected among 2mi

z 9 4

Az AR

Table 3. - HPLC conditions for free amino acid analysis of
Gynostemma pentaphyllum Makino

HPL.C system Watetr’s Associate lac.
Auto-tag system :
Mode! 730 module, Modet 712
wisp, Model 721
Programmable system controfler :
Model 510 HPLC pump 2EA
Detector : Model 420
Temperature controlfer : Model
™
Column Econosphere Cy, 5 2 Guard Coiu
mn Cartridge# Glas§ ‘b'.ead Gu-
ard Column
Detector Fluorescence, Gain 2

Injection volume  10ul + OPA 10 uf

Flow rate 1.5mi/min {pump pressure : 2500
Psi)
Column temp. 45°C
Gradient table Time Flow %A %B Curve
initial 0.0 100 0 *

20 01 100 O 01
25 20 100 0 06
15.0 2.0 55 45 06
220 20 .25 75 06
240 2.0 0 100 06
280 2.0 100 0 11

Sit width 0.03
Chart speed 0.5cm/min
Noise rejection 120

Cartridge methodz. H2jsted Aja< 10 xlet OPA
(orthophthalaldehyde) solution 10 ul& HPLCH F
d Al et

ol AH£H Sep-pak C,s Cartridge ¥ 3 HPLC
systemz} #4272 7+7 Table 2, 33} Zvh, 7 A&
9] HPLCol 913 peak® ¥F ofvl:4td E¥E
peakse} v arsle] Bl FAIGA,

5) (@ e

Aa 2g8 550°ColA AR AFAA UL AF TF
4 HCl=1:1V/Ve] £ 10mioll SodA $p43 4
z e FHL Pk, sl Axd AE oA
Z8<4 1 Hcl=3:1V/VS8 £ 10mlo] o 43
3 100mie] Meg flaskoll 2% $542 ¢ 3o ¥
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Table 4. A.A. conditions for mineral analysis of Gynostemma pentaphyllum Makino

Instrument : PY’E UNICAM PU 9000 atomic absorption spectrophotometer
_ wave fength Lamp current Fuel flow rate analysis time band pass
(nm) (mA) {L/m) {sec) {am)
Ca 4227 6.0 4.2 4.0 0.5
"Mn 279.5 9.0 0.8 40 0.5
Cd 222.8 6.0 0.8 4.0 0.5
K 766.5 8.0 0.8 4.0 0.5
Na 589.0 6.0 0.8 4.0 0.2
Pb 217.0 7.5 0.8 4.0 0.5
Mg 285.2 3.0 0.8 4.0 0.5
Fe 248.3 111 0.8 40 0.2
Zn 213.9 7.5 0.8 4.0 0.5
Cu 324.8 3.6 0.8 4.0 0.5

713€ T3k 2 A18F9) Fe, Cayd Mg 5 714
9] A& Atomic Absorption Spectrophotmeter ol
FAAAA £4L sglon EAzAL Table 49 2
o,

6) Ehde| Ha

Ag 2go & 100mlE 715t 80°ColAbe) 2z 4]
3087t 72417 F WAste] 100 mlst A 84 35kw
A 33gich olwl Az o) 20mle W 2 o
+ o3 5miE 3o o7l A A1 100 miz}
Rochellyd 500 ml-& S0l 31414 100 mls}t =4 3 3
A4 A A 5mlE 38 Strensen’s phosphate
buffer§© 2 25mi7} =A A9 540nmol4 FH=
£ 233199 $F34L 25ml volumetric fiaskol]
ethyl gallate® 1417} A=A 5,10, 15, 20 mg/100
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chloroforme FWAl7l £ W& 3= £ (benzyl
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Table 5. GC conditions for caffeine analysis of Gynos-
temma pentaphyllum Makino

{nstrument : Shimadzu GC-8A :
Column : 4mm x 1m glass column (5% SE 30)
Snimalite W. 60/80 mesh
Column temp. : 170°C
Injection temp. : 210°C
Carrier gas : Nitrogen (60mi/min)
Detector : Flame ionization detector
(Temp. 210°C)
Sensitivity $10% x 22
Chart speed : 1 mm/min,
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ic acid®& 100 mlell $8A17 A& 2ml 75t &
33 F, Aga shjels DNPA 1mlE 37hehed
Aergo 2 Agsiga A Agat shie blank®
ALgsgdeh FA9 AgAE 37C F2olA 6417 %
X3 ¥ 0°C 522 $7|3 85% H,S0, 5mi¥ & W<
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added 50% ethanol 200ml
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‘ Extract l

added 50% ethanol moisture content 40%
filled up to 600mi concentrated until

l Concentrate |

added deionized water 100mi
added ether 60ml,
shaked and stand for 4hrs.
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LEther Iayerl | Deionized water layer ]

_ added butanol 60ml
shaked and stand
for 4hrs.

|
LDeionized water layer l | ‘Butanol layer J

washed with deionized
water 100ml
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Concentrate
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dried
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added 5% methanol,
soln. '
filtered with 0.45 um
membrane filter

Filterate

Fig. 2. Preparation procedure for saponin analysis by
HPLC.
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Tablg 6. HPLC conditions for saponin analysis of Gynos-
temma pentaphyllum Makino

Instrument Beckman Model 110A

Column Zorbax NH; (4.61. D. mm x 15cm)

Mobile phase Acetonitrile : Water : n-Butanol =
80 :20: 15 (v/v/v)

Flow rate 0.7ml/min

Chart speed 0.5cm/min

Detector Shodex Rl SE~11

Attequation 8x

Sample road 20 ul

Recorder SP 4270 integrator

m. gzt o og
1. ek B3

94, Al 354 FEake] duAdEE £
§ 73 Table 73} 2},
ZA ko] ke Axpale] 1.62%E 714 &3, 44
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Table 7. Proximate coniposition of Gynostemma penta-

phyllum Makino (unit : %)
Sample moisture cfl;rtde pcr‘:)rti? n ash
Suwon  Gpb 15.72 1.56  15.87 9.34
Geachang G.p. 10.78 1.62 17.83 14.80
Uleungdo G.p 8.80 1.00 1228  10.17

1) G.P. means Gynostemma pentaphyllum Makino.

4tel 1.56%, €& Akl 1.00%2 71A ¥siel,
bl gk Axale] 17.83%% 713 ¥,
444k} 15.87%, 52410 12.28% = 714 25k,
329 FFE A4l 14.80%E AR 31, €
T=Ab] 10.17% 2 9449 9.34% 2R} 47 A4
ehgtel,
ol ol A £ wl, 2A|ul, zehulA, 3|4 ko] =

% AR ANA A BA dehget,
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|
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Fig. 3-1. HPLC chromatogram of free sugar standard

mixture (0.35%).
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Table 8. Compositions of free sugar and reducting sugar

in Gynostemma pentaphy/lum Makino

(unit : %)
Suwon Geochang  Uleungdo
G.p.» G.p. G.p.

Rhamnose 0.08 0.09 trace
Xyrose 0.19 trace trace
Fructose 0.47 0.20 N.D.
Glucose 0.33 0.20 N.D.
Sucrose trace N.D. N.D.
Maltose trace N.D. trace
Total 1.07 0.49 -

Reducting sugar 3.3 1.3 0.5

1) G.P. means Gynostemma pentaphyllum Makino
2) N.D. means non detectable
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HPLC chromatogram of free sugar standard
mixture (0.7%). :
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Fig. 5. HPLC chromatogram of free sugars in Gynostem-
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Fig. 6. HPLC chromatogram of free sugars in Gynostem-
ma pentaphyllum Makino (Uleungdo).
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Table 9. Amino acid composition in Gynostemmg pentg- < UZJ ,-_,I_
phyllum Makino {(unit : W/W %) » =
Suy 2 3
N Suwon  Geochang  Uleungdo wSzZ &
Amino acid G G.p. G.p. 4 %’E 5 - o 19
Q wm Zl o
Aspartic acid 0138 0.085 0.093 e FE < zlx
Glutamic acid 0072 0.068 0.104 2T, i
Serine 0.027 0.017 0.009 w2 5 z
Histidine 0.026  0.023 0.021 S = 2
Glycine 0.595 0.523 0.043 O J -
e, o Wl i
reonine 0.064 0.030 0.020 L
Argiriine 0.028 0.017 N.D. [

. T T 7 T T T
Alanine 0.134 0.075 0.031 0 5 10 15 20 5 30
Tyrosine 0.042 0.030 0.031
Methionine 0.003 0.368 0.008 Fig. 7. HI"LC chromatogram of amino acid standard
Valine 0.061 N.D. 0.035 mixture.

Tryptophan 0.027 0.015 0.011 dl oJ7] A £ fructosed} glucose] &Hgko] 714 A 1}
Pheaylalanine 0.061 0.046 0.039 5
Ebgta, sucrose® &= o)
Isoteucine 0.042 0.028 0.028 Pet, su A=
Leucine 0.076 0.054 0.053 3. o}o| A Amino acid)Q| =A
Lysine 0.014 0.012 0.003
Total 1.410 1.374 0.529 AR HZ e olm|xal 2AL Table 92 23,

1) G.p. means Gynostemma pentaphylium Makino
2} N.D. means non detectable

standand amino acid ¢ HPLC chromatogram 2
Fig. 73 Z3 Al&9| chromatogram> Fig. 8~103}
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Fig. 8. HPLC chromatogram of amino acid in Gynostemma pentaphyllum Makino (Suwon).
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Fig. 9. HPLC chromatogram of amino acid in Gynostemma pentaphyllum Makino (Geochang).
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Fig. 10. HPLC chromatogram of amino acid in Gynosterhma pentaphyllum Makino (Uleungdo).
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Table 11. Tannin, caffeine and vitamin C contents of
Gynostemma pentaphy/lum Makino
(unit : %)
Tannin  Caffeine  Vitamin C
Suwon G.pM 2.5 N.D. N.D.
Geochang G.p, 6.3 N.D. N.D:
Uleungdo G.p. 2.6 N.D. N.D.

1) G.p. means Gynostemma pentaphyilum Makino
2) N.D. means non detectable
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Table 10. Mineral components of Gynostemma pentaphy//um Makino {unit : mg)
Sample Ca Mn Cd K Na Pb Mg Fe Zn Cu
Suwon G.p. D 17.88 0.21 0.003 14.96 1.92 0.05 0.24 0.81 0.08 0.018
Geochang G.p. 19.38 0.23 0.003 6.69 2.98 0.09 0.35 1.56 0.06 0.019
Uleungdo G.p. 18.27 0.11 0.010 12.83 3.61 0.09 0.58 1.08 0.09 0.030

1) G.p. means Gynostemma pentaphyllum Makino
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Fig. 11. Gas chromatogram of Caffeine.
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Fig. 14. HPLC chromatogram of saponin in Gynostemn-
ma pentaphyllum Makino (Suwon).
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Fig. 15.

HPLC chromatogram of saponin in Gynostem-
ma pentaphyllum Makino (Geochang).
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Fig. 16. HPLC chromatogram of saponin in Gynostem-

ma pentaphylfum Mikino (Uleungdo).

Table 12. Saponin content of Gynostemma pentaphyll-

um Makino (unit : %)
Sample Saponin
Suwon G.p.V 1.49
Geochang  G.p. 2.39
Uleungdo  G.p. 1.77

1) G.p. means Gynostemma pentaphyllum Makino
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