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Abstract

Flavonoid-o- glycoside was synthesized using enzyme of
CGT-ase which was isolated from the cultivated Actino-
mycetes, Bacillus Licheniformis, and Aspergilus orizae.
The CGT-ase enzyme has optimum capability at the tem-
perature of 40 C, pH 6.5. Yielded 8.9 unit/minute/ml. The
pretest of CGT-ase transfer activity was carried out using
pyrocatechol and resorcinol as accepiors, and iso-malto
and commercial starch solution as glucocyl donors. Sub-
sequently, accepior was replaced by flavonoid (Etyl ace-
tate and butanol fraction) extracted from four types of
Gambier from West Sumatra. The Rf value was compared
with the Rf value of arbutin standard. The result showed
that there was chemical content variability (qualitatively)
and flavonoid fraction among the jour iypes of Gambier:
Riau Gadang Type had the highest flavonoid content;
and Udang type has higher alkaloid than other types. The
CGT-ase Enzyme from Aspergillus oryzae was not poten-
tial to be used for flavonoid-orglicoside synthesis, while
CGT-ase Enzyme from Actinomycetes (Strain W 25.3 and
W 32) and B. Lichineformis (bufjer Jfosfat) were active as
transferase enzymes. Optimal condition for enzyme activ-
ity was 40°C at pH = 6.5. TLC analysis showed that all
transferred products from Gambier come from organic
phase. There were no transferred producis identified in
water phase. The Rf values of products were about the
same with arbutin standard. The sugar total of trans-
ferred products was determined by the Dubois method,
which was between 672.2 ppm — 2104.8 ppm, depending
on types of Gambier and glucocyl donors.

Keywords

Uncaria Gambier, Gambier types, Actinomy-
cetes, Bacillus Licheniformis, Aspergillus ory-
zae, CGT-ase, flavonoid-o-glicoside

INTRODUCTION

Uncaria Gambir (Hunter) Roxb is one of important
commodities of West Sumatra, Indonesia. 1t has a poten-
tial for high economic value and multi-purpose species.
Gambier contains flavonoids which can be used as raw
material for the manufacture of drugs of anti-hepatitis B,
anti-diarrhea [1] inhibiting dental plaque formation (Ko-

zai et al. 1995. Cit. [2], antimicrobial, antinematoda [3, 4]
and other benefits in support of various pharmaceutical,
cosmetic, and agriculture [2]. According to Nazir [2],
Indonesia is the only major world exporter of Gambier
where nearly 80% of Gambier produced by Indonesia 1s
exported to mamy countries, especially  India.
Although Gambier has been traded for a long time, but
the processing technology is still simple; Gambier was
sold in the form of "raw Gambier". Moreover, bargaining
position (bargaining power) of the farmers is still low.
This condition can not be allowed; product diversification
and utilization, therefore, absolutely must be done. One
effort is to make the preparation of Gambier flavonoid
compounds which can be used as an antioxidant and an-
timicrobial. However, flavonoid compounds have a
weakness. Flavonoid generally has low solubility and is
not stable against the influence of light, oxidation and
chemical changes. Therefore, when oxidized, it will
change its structure and its function as an active ingre-
dient will decrease and even disappear [5].
One way to improve the solubility and stability of flavo-
noid compounds is to modify these compounds to form
the flavonoid glycosides, glycosides (flavonoids with
sugar attached) through transglicocylation, either chemi-
cally or enzimatically by the help of enzyme transferase
(CGT-ase) [6]. But compared with enzymatic synthesis,
chemical synthesis of flavonoid-glycosides compounds is
not economical and relatively difficult because it will
result in a mixture of products with the configuration of
g-and B-glycosides [7,8,9]. Therefore, the synthesis of
flavonoids-a. - glycosides via enzymatic transfer reaction
is a better choice to obtain a relatively stable compound
and has high solubility. Sulistyo 8] reported that CGT-
ase enzymes can be utilized in reaction using flavonoid
transglicocylation compounds as acceptors.

For this research, four types of gambier growing in West
Sumatra were used, they are 1) udang type; 2) rian man-
cik type; 3) riau gadang type and 4) cubadak type [2]
which are anatomically [10] and genetically different
[11]. Gambier plant extracts are rich in flavonoids that
can be used as an antioxidant and antimicrobial [2]. To
and develop and increase the potential of these local
plants, it is necessary to conduct a research to find the
compounds and bioactivity flavonoid-glycosides of the
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plants and to test their potentials as antioxidant and anti-
microbial. This research is important to answer some
questions concerning with : (1) variations in the types of
phytochemicals of the four types of gambier ; (2) varia-
tions in the flavonoid components of the four types of
gambier; (3) the best microbes that produce enzymes CG-
tase for flavonoid-glycosides synthesis; (d) the best bio-
process conditions for the synthesis of flavonoid-
glycosides from gambier

A specific objective of this research was to perform syn-
thesis of flavonoid glycosides of the four types of gam-
bier (Uncaria gambier Roxb.) growing in West Sumatra
to be used as an antioxidant and antimicrobes. 1t is ex-
pected that the result of study can be applied in the devel-
opment of traditional medicine, pharmaceutical indus-
tries, food and nature-based cosmetic industries, especial-
ly of gambier (Uncaria gambier Roxb.). Product diversi-
fication and utilization are expected to increase the add-
ed-values of West Sumatran gambir commodities and
reduce the dependence of the farmers from selling the raw
gambier so that their their bargaining position could im-
prove.

MATERIALS & METHODS

Materials

Cultures used for this research were Actinomycetes (Cr),
(G3), Aspergillus oryzae, and Bacillus licheniformis, a
collection taken from the Laboratorium of Microbiology,
Biology, LIPI Research Center, Cibinong, Bogor. Four
different species of gambier plants planted in Siguntur
area, South Coast Region, West Sumatra, were used for
this research. They were Udang type (U), Rriau Gadang
type (RG), Riau Mancik type (RM) and Cubadak type
©).

Methods

a.  Gambier Extraction : A 100 gram of gambier leaves
were boiled for 1 hour (until the leaves were
brown), extracted using a blender, filiered, frozen
for 12 hours, precipitated and then dried. This is
called method A. Method B is that the filtrate of the
boiled gambier leaves was not frozen but deposited
and dried.

b. Phytochemical screening [13].

.¢. Extraction of flavonoids [14]

d. Synthesis of Flavonoids-transglikosilasi glycosides

via enzymatic reaction using the enzyme CGTase

RESULTS & DISCUSSION

*
The Extraction of Gambier
Gambier is extracted using two extraction methods. Me-
thod A is a modification in which gambier extract was
frozen before deposited and dried. Figure 1 shows that
Method A is better than Method B for all types of gam-
bier. Research also showed that there are variations in the
yield of the 4 types of gambier. It was caused by genetic

variations of the gambier used [10, 11]. Other factors that
cause the variations in the yield of gambier are genetic
factors, means and processing conditions, growing condi-
tions and post-harvest factors [2].
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Figure 1. Variation of yield gambier gambier 4 types
of West Sumatra

Qualitative phytochemical Identification of Gam-
bier extracts

The results of qualitative analysis showed that gambir
contains quinon, terpenoids, alkaloids, tannins, flavonoids
and saponin. The biggest amount of alkaloid was found in
gambier of Udang type (Table 1).

Table 1. Qualitative phytochemical Identification of

Gambier extracts
Group of Type of Gambir
Chemical C U RM RG
compounds
Quinon -+ + + 4
Terpenoid + + + +
Steroid - - - -
Alkaloid + ++ + +
Tannin + + + +
Flavonoid + + + +
Saponin ife ite + %

Flavonoids Exiraction

There are 3 solvents used in the extraction gambier:
chloroform, ethyl acetate and butanol. The results showed
that the flavonoid variation of gambier were dependent on
the solvent type and by type gambirnya (Fig. 2). The big-
gest amount of flavonoid was shown by gambier of Riau
Gadang type . These variations occurred allegedly
because of the genetic variation of gambier [11] and the
existence of anatomical variations [10] .
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Figure 2. Flavonoid content variability gambier 4
types of West Sumatra by the solvent

Transglikosilasi activity CGT-ase from various
sources of culture

Figure 3 showed the activity of transglicocylation of
CGT-ase from various source cultures. The activity test
on CGT-ase enzyme was done by using starch as a sub-
strate. The results of the test temperature and pH effects
on enzyme activity showed that CGT-ase from Actinomy-
cetes and B. lichenifirmis was optimum at temperature 40
°C (8.87 units / mL) and pH 6.5 (8.89 units / mL). This
can be seen on Figure 4 and 5.

The activity of Enzyme CGT-ase was strongly influenced
by pH and temperature for optimum activity. This en-
zyme, however, will lose its activity due to the heat.
Based on tests conducted, it was obtained that the activity
would decrease with the increasing of temperature and
pH, and would stop to increase after the pH is higher than
98,9, 12].

Synthesis of flavonoids-a-glycosides

Many compounds that have hydroxyl group will be polar,
so that its Rf value will be lower. The results of the test
transfer activity of flavonoids from gambier Ethyl acetate
fraction showed that the Rf value of the product is similar
to the transfer of Rf of standard arbutin. TLC results indi-
cated a transfer of products to the organic phase / alcohol
(top layer) for all enzymes alpha-amiloglukosidase was
0.005%, while in the water phase of the transfer products
are not visible.

Activity (unit/minute/mi) of CGT-ase Enzym from Bacilius
leucinoformis at Various Level of Temperature

10
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Activily (unitfminute/mi) of CGT-ase Enzym from
Aciinomycetes 23.2 at Various Level of Temperature

P T A ]

Temperature (C)

Activity (unitminute/mi) of CGT-ase Enzyim from
Actinomycetes 3.2 at Various Level of Temperature
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Figure 3. The influence of temperature on the enzyme
activity of CGT-ase
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Activity of CGT-ase Enzym from Bacillus liceuniformis at
various level of pH
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Figure 4. The influence of pH on enzyme activity of
CGT-ase

CONCLUSION

The results showed that there is variability in the flavono-
id phytochemical properties and among the four types of
gambier, where Riau gadang have high flavonoid content,
while the highest content of alkaloids found in Gambier
Udang type. CGT-ase enzymes from Aspergillus oryzae
can not be used to synthesize compounds flavonoids-o-
glycosides, while the CGT-ase enzymes from Actinomy-
cetes (Strain W and 25.3 W 32) and B. Lichineformis
(phosphate buffer) as a potentially active transferase en-
Zyme.

Sugar content of products is determined by Dubois me-
thod ranged from 672.2 ppm - 2104.8 ppm depending on
the type of gambier and glucocyl.donor. Flavoneids from

all types of gambier (ethyl acetate fracticn and butanol)
can be used as transfer products, seen from the sugar con-
tent. The result showed that glicocyl donor of isomalto
looked better than that of the commercial soluble starch.
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