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A03

Berberine, a main secondary metabolite isolated from Tali kuning (Tinospora dissitiflora
Diels), an indigenous medicinal plant from Manokwari, Papua, Indonesia
(Kochi University) O Wahyudi, Yoshito Ohtani and Hideaki Ichiura

Introduction

Tali kuning (Tinospora dissitiflora Diels) is a lying, climbing liana, with yellow stem, belonging to family
Menispermaceae. The indigenous people of Papua are using this plant extracts for herbal medicine used for either
preventing or combating malaria symptoms. This practice is still the main option, when the malaria drugs and
modern health treatments are difficult to be achieved due to geographical and transportation reasons. Malaria
symptoms are very complicated, ranging from higher in fever but feeling cold, the tongue feels very bitter taste,
and could not swallow food into the stomach due to feeling vomiting. With respect to the malaria herbage, the
bioactivity of Tali kuning (Tinospora dissitiflora Diels) mainly from Manokwari, best to our knowledge has not
been investigated yet. This paper describes the isolation, and structural elucidation of main secondary metabolites
isolated from Tali kuning (Tinospora dissitiflora Diels).

Material and methods
Sample preparation and collection

Tali kuning (Tinospora dissitiflora Diels) was collected from Assay Village, North Manokwari, January 2009.
Mature stem of 12 cm diameter was harvested, dried at room temperature for a week, and powdered with hammer
mill and passed the 40-mesh sieve. The wood meal is then stored at sealed plastic until used.

Chemicals and Tools

All chemicals (methanol, benzene, ethyl acetate, and formic acid) are analytical grade (Wako pure Chemical
Industries, Ltd, Osaka, Japan), Column Chromatography (CC) (24/40, Vidrex P), Silica gel 60 (70-230 mesh)
(Naclai tesque, Inc, Tokyo, Japan), Thin Layer Chromatography Plates (TLC) 5 x 10 cm (Whatman International
Ltd, Maidstone,England), Preparative Thin layer Chromatography plate (PLC) 20 x 20 cm Merck (Merck KGaA,
Damstadt, Germany), Microcap SuL (Drummond, Scientific, Bromoll USA).

Extraction and partition

One kg of Tali kuning wood meal (moisture content 15%) was extracted with methanol for 48 hours, filtered
by a glass funnel filter (25G-3), earning of 5000 ml of methanolic extract. This extract is evaporated and
concentrated into 140 ml, and dried to give 9.91g. This dried extract was then portioned with hexane, chloroform,
acetone and methanol.

Silica Gel Column Chromatography (CC) and Preparative Thin Layer Chromatography (PLC)

Silica gel column chromatography (CC) using solvent system benzene: ethyl acetate: formic acid (5:4:1),
preparative thin layer chromatography (PLC) using system solvent benzen:ethyl acetate :formic acid (5:4:2) were
used to isolate and purify the chloroform fraction. Targeted compounds are having yellow band on the TLC plate
and detected under UV light. A further CC with solvent system benzene: methanol (2:3) was employed.
Retention time (Rf) was used for marking targeted compound. Eleven compounds were isolated from Tali kuning
(TK), namely TK1(15.9mg), TK2 (8mg), TK3 (23 mg), TK4 (360mg), TKS (3mg), TK6 (2.9mg), and TK 7
(60mg), TK8 (439mg), TK9(190mg), TK10( 3 mg) and TK11 (44mg). These isolated compounds were subjected
to the mass spectrometry (MS), ultra violet (UV) spectrometry and NMR analysis.

Result and discussion

Ten isolated TKs (except TK5) were analyzed with NMR, and eight (8) TK spectra ("H-NMR, 1>-C-NMR)
were confirmed, ranging from TK1, TK2, TK4, TK6, TK7, TK8, TK9, and TK11. The spectra (UV, _H-NMR,
3.C-NMR, MS) of 8 TK compounds were identified by comparing with those spectra data available on the
published literatures.

The UV spectra of 8 isolated compounds reveal that all compounds have a similar pattern, having A max at 222,
226, 234, 236, 264, and 347 nm. These UV spectra agree with those reported by Min et al.,(2006), Grycova et
al.(2007), and Shamma et al., (1968) suggesting that these signals are of berberine. Unexpectedly, all 7 TKs
(except TK6) recorded from LC-EI MS/MS spectra have the molecular ion peak at 336 m/z, and high resolution
EI-MS at 335.95 m/z confirmed the molecular formula of berberine (C,0H;7NOy). Furthermore, NMR spectra of 7
TKs (except TK6) strongly indicate the presence of two methoxyl groups (-OCHj) at C-9, C-10, and a
dioxymethylene (O-CH,-O-) connected C2 to C3. These spectra also confirm that 7 TKs are having Quartenary
Protoberberine Alkaloid (QPA) Skeleton, as presented by Figure 1.
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Figurel. Skeleton of Quaternary Protoberberine Alkaloid. Figure 2. Elucidated structure of TK 7 (Berberine)

Figure 1 shows that the skeleton of quaternary protoberberine alkaloid is 5,6-dihydro quinolizine (C,7H1sN"),
having four rings, A, B, C, and D respectively. Usually substituents are present at positions 2,3,9,10 or 2,3,10, and
11, Grycova et al., (2007). The typical substituents are hydroxy! groups, methoxyl groups, and dioxymethylene
groups. These workers also reported that the QPA cations are relatively planar species. Their planarity is
distributed only in the partially saturated ring B, which is in a twisted half-chair conformation mainly due to atom
C-5 and C-6, whereas the rings A, C and D are relatively plane (flat).

The 8 isolated TKs have predominantly yellow color, except for TK 7, which is brown. Grycova et al., (2007)
reported that QPA are characterized by bright color, ranging from yellow to orange. These color appearances
depend on many variables, such as method of crystallization, purification, both, or solvent pH.

TK7 was obtained as brown crystal, and the spectra (UV,'-HNMR,"-C-NMR,MS) correspond to the
protoberberine spectra reported from the literature by Min et al.,(2006), and Grycova et al.,(2007). MS spectra
reveal the ion peak at (M+H) m/z: 336 (100), 337 (80), having a molecular formula of CyH;sNO;, corresponding
to berberine. NMR spectra reveal that these spectra are according to the berberine spectra on the literature, and
can be detailed as follows: "H-NMR and 1>-C-NMR spectra are as follows: 'H-NMR : (400 MHz, CD;OH) : 0
3.26 (2H, t, j=6.4 Hz, H-5), 4.11 (3H, s,-OCH3), 4.20 (3H-OCH3), 4.92 (2H, t, ]=6.4 H-6), 6.10 (2H, s, O-CH2-
0), 6.96 (1H, s, H4), 7.65 (31H, s, H-1), 7.99 (1H, d, J=8.8 Hz, H-12), 8.11 (1H,d, J=8.8 Hz, H-11), 8.68 (1H, s,
H-13), 9.76 (1H, s, H-8). "C-NMR (100.4 MHz, CD;0H) :0 28.19 (C -5), 57.18 (C-6), 57.65 (C-10-O-CH3),
62.53 (C-9-O-CHs), 103.68 (C-O-CH»-0), 106.53 (C-1), 109.38 (C-4), 121.49 (C-14a), 121.86 (C-13), 123.33
(C-8a), 124.48 (C-12), 128.11 (C-11), 131.89 (C-4a), 135.18 (C-12a), 139.70 (C-13), 145.78 (C-8), 146.39 (C-9),
149.94 (C-2) 152.02 (C-10), 152.19 (C-3). TK 7 is the berberine having an elucidated structure as presented by
Figure 2.

Conclusion

The main secondary metabolite of Tali Kuning (Tinospora dissitiflora Dields) is protoberberine (having
protoberberine skeleton) and it is reported the first time isolated from this plant.
The work on the other secondary metabolites and the biological performances of these plant metabolites are in
progress.
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