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ABSTRACT

Background: Annona muricata L., a member of Annonaceae is a fruit tree with a high
valuable medicinal herb. A. muricata, also known as soursop that is mostly distributed in tropical
and subtropical regions of the world. However, most of the formulations used are in the form of
total concentrates or extracts, and control of the content of biologically active alkaloids is almost
impossible. One of the reasons is the lack of standardization and isolation studies of the main
alkaloids as reference standards. Objectives: To isolate and determine purity and elucidate the
structure of alkaloids from Annona muricata L. leaves extract. Materials and methods: Alkaloids
were extracted from 1.5 kg leaves powder of Annona muricata L. with 70% ethanol by percolation.
The fractions obtained from liquid-liquid distribution based on pH were subjected to
chromatographic columns using Silica gel and Sephadex LH-20 as stationary phases and then
liquid-liquid distribution to obtain TP-3A-3 alkaloid. The purity of the isolated compound was
determined by the HPLC-DAD method. The structure of TP-3A-3 was elucidated by UV, MS, and
NMR data in comparison with those of published data. Results: TP-3A-3 was identified Annonamine
by its UV, MS, and 1D and 2D-NMR data in comparison with those of published data and its purity
was 96.2% by HPLC/PDA. Conclusions: From Annona muricata L. leaves, one alkaloid was
isolated (annonamine, 14.5mg) and its purity was 96.2%. This is the first time in Vietnam anonamine
has been identified in Annona muricata L in Viet Nam
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I. INTRODUCTION

Soursop (Annona muricata L.) is familiar fruit tree in Vietham. Soursop offers many
economic benefits, but the other parts of the plant are barely utilized. In Vietnam the soursop
leaves are widely used for inhibiting the growth of cancer cells [2],[3], supporting cancer
treatment [4],[9], antioxidant potentials [3],[7]. Pharmacological studies have revealed that
alkaloid composition is among bioactive compounds of soursop leaves. Numbers of studies
on its alkaloid constituents have been conducted in the world [1],[5],[6]. However, the
chemical constituents and pharmacological activities of Vietnamese soursop leaves remain
little known, so far. In the course of chemical and pharmacological studies on A. muricata L.
This paper will report the extraction, isolation, and structure elucidation of alkaloid from the
soursop leaves growing in Vietnam. The isolated compound will be used as references in quality
controls of these crude drugs and herbal products, as well as for pharmacological studies.

Il. MATERIALS AND METHODS

2.1. Reagents and materials

Soursop leaves were collected at Can Tho city in July, 2018. The leaves were washed, dried
at 50 - 60°C until the humidity was less than 10%, and then pulverized into coarse powder for
extraction.
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Alcohol for extraction was of food-grade and the reagents and other solvents used
for separation were of analytical grade (Shanghai Chemical Reagent Co. Ltd., Shanghai,
China). Solvents for HPLC analysis were of chromatographic grade, and TLC on Kieselgel
60F254 plates (Merck, Darmstadt, Germany)

2.2. Apparatus

The HPLC analyses were run on Hitachi Elite L-2000 system including L-2130
Pump, L-2455 DAD, autosampler L-2000 and column compartment L-2300, EZChrome
HPLC workstation (Hitachi Technologies, Japan). MS measurement was performed on a
Xevo-TQD (Waters). The NMR measurement was recorded on a Brucker Avance 500 MHz
NMR system (Brucker, Germany).

2.3. Methods

The leaves powder was extracted with 70% ethanol by percolation. The extract was
filtered, and the solvent was evaporated in a rotary evaporator under reduced pressure to
discard most of the ethanol and then partitioned with n-hexane to remove nonpolar
compounds. The lower phase was evaporated in a rotary evaporator under reduced pressure
to give total extraction (TE). TE was acidified with sulfuric acid 5 % to pH 2-3 and subjected
to liquid-liquid extraction with ethyl acetate to obtain acidic layer, continue to basify to pH
10 with NaOH 10%, and subjected to liquid-liquid extraction with chloroform to obtain pH
10 crude alkaloid fraction (TP). 15g TP was subjected to vacuum liquid chromatography
(VLC) using n-hexane — CHCIs (90:10); n-hexane — CHCIz (80:20); n-hexane — CHCls3
(85:15); n-hexane — CHCI3 (75:25) for elution to give three fractions (TP-1, TP-2, TP-3).
After the TP-3 fraction was eliminated impurities by using the pH gradient with liquid-
liquid distribution, the TP-3 fraction was subjected to a Sephadex LH-20 column with 100%
methanol as eluent to obtain pure alkaloid fraction TP-3A-3. The purity of the isolated
compound was determined by TLC and HPLC-DAD methods. The chemical structure of
the isolated compound was elucidated by its UV, MS, and NMR data in comparison with
those of published data.

I11. RESULTS

From total alkaloid fraction (TP), TP-3A-3 was obtained and recrystallized in CHCIs
to give colorless needles crystal (14.5 mg) with Amax at 282 nm and 254 nm in MeOH
(Figure 2). TP-3A-3 was checked for impurity by TLC technique with threes of different
polarized solvent systems (Figure 1), HPLC-PDA method with the optimum
chromatographic conditions: Phenomenex Synergi Fusion (250 mm, 4.6 mm, 4 pm)
column, mobile phase: ACN and water containing 0.1% acid formic (60:40) in isocratic
mode, the flow rate of 1.0 ml/min, detection wavelength of 258 nm, injection volume 20 pl.
The impurity was determined by 3D spectrum and total peak purity check, as the result, the
purity of TP-3A-3 was 96.2% (Figure 2).
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Figure 1. TLC of TP-3A-3 with three different mobile phases:(A) CHClz — MeOH (98:2);

(B) n-hexane — CHClIs (70:30); (C) CHCIz — acetone (70:30)
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Figure 2. The purity of TP-3A-3 by HPLC/PDA
ESI (+) mass spectrum of TP-3A-3 gave a [M+H]" precursor ion at m/z 297 and daughters-
scan mode obtained specific fragment ions m/z 249, m/z 191, and m/z 205 of parent ion
corresponding to the molecular weight of 296 of annonamine [1],[2] (Figure 3).
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Figure 3. MS1-scan and daughtefs-scan rr';(’)dé Z)f the TP-3;-3.N
Moreover, the structure of TP-3A-3 was elucidated by 3C-NMR, *H-NMR, COSY,
HSQC, HMBC data in comparison with those of annonamine published in the literature [1].
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As to be seen in Table 1, the NMR data of TP-3A-3 were in good agreement with those of
annonamine [1], [8]. Hence, the compound TP-3A-3 was identified as annonamine (Figure
4) with the molecular formula C19H22NO-", one of the main alkaloids of soursop leaves.

Table 1. NMR data of TP-3A-3 and annonamine

TP-3A-3 (CDCls, 500 MHz) annoamine (CDCls, 600 MHz) [1]
C DEPT | &.ppm | &uppm,J, (H2) &: ppm o ppm, J, (H2)
C-1 C 146.2 146.9
C-la C 126.9 128.6
C-1b C 120.0 120.2
C-2 C 152.0 152.9
C-3 CH 116,3 6.78 s 116.5 6.78 s
C-3a C 126,9 126.2
C-4 CH; 24,7 3.16m 24.7 3.34m
C-5 CH» 62,8 3.73ddd (13,7,1) 62.8 3.79.ddd (13,7,1)
C-6a CH 70,3 | 4.50dd (14,4) 70.8 4.56 dd (14,4)
C-7 CH: 29,8 3.25m 30.9 3.37m
C-7a C 134,2 133.5
C-8 CH 129,7 7.38d (7) 129.4 7.40d (7)
C-9 CH 129,2 7.281d (7,1) 129.5 7.31td (7,1)
C-10 CH 128,5 7.21 brt(8) 129.2 7.31brt(8)
C-11 CH 127,3 8.32.dd (8,1) 129.1 8.32 dd (8,1)
C-1l1a C 132,2 132.5
O-Me CHs 60,2 3.62 (3H,s) 60.8 3.62 (3H,s)
N-Me o* CHs 43,9 3.08 (3H,s) 43.8 3.08 (3H,s)
N-Me B* CHs 55,8 3.42 (3H,5s) 54.2 3.42 (3H,s)

s: singlet, dd: doulet, td, triplet, m: multilet

362 07

. i
Hyco Y,

8.32

eIE-H--TT TTH-T CH; 34

738 3.25 .. ‘,/ 3.08

Figure 4. Chemical structure of TP-3A-3 (annoné—mine) and 2D-NMR spectral interaction

IVV. DISCUSSION

In this study, we used the alcohol solvent for the extraction so that both free and salt alkaloids
can be suited. As the result, the hydrophilic impurities such as polysaccharides, protein..., and
hydrophobic impurities are extracted. Therefore, we used a liquid-liquid partition with n-hexane to
remove nonpolar compounds and the aqueous phase was partitioned with the pH solution changes
from 2 to 10 to remove the impurities. Consequently, the total alkaloid fraction (TP) with fewer
impurities at pH 10 is the optimum condition for alkaloid extracting from soursop leaves.
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The total extract obtained from this process, which is promising for enhanced
extraction and isolation, is relatively clean. Theoretically, the total alkaloid content of
Annona muricata L. leaves to be announced just only 0,0125% comparing to the result is
about 0,04% including identified annonamine, one of the main alkaloids of Annona
muricata L. The chemical structure of the isolated compound was elucidated by its UV, MS,
and NMR data in comparison with those of published data, and the purity of determined by
HPLC-DAD with 96.2%. These results demonstrate the use of the studied procedure to
extract and isolate alkaloids from soursop leaves.

V. CONCLUSIONS

From Annona muricata L. leaves, one alkaloid was isolated, and its purity is 96.2%.
This is the first time anonamine is identified in soursop leaves of Annona muricata L. in
Vietnam. This compound could be used as references for quantitative and qualitative
analysis of raw materials and herbal preparations containing this herb, as well as for the
investigation of its pharmacological activities in further studies.

REFERENCES

1. Ayano Matsushige, Yaichiro Kotake, Katsuyoshi Matsunami, Hideaki Otsuka, Shigeru
Ohta, Yoshio Takeda (2012), “Annonamine, a new aporphine alkaloid from the leaves of
Annona muricata ”, Chem. Pharm. Bull, 60 (2), pp. 257-259.

2. AnaV. Coria-Télleza,d , Efigenia Montalvo-Gonzalezb , Elhadi M. Yahiac (2016), “Annona
muricata; A comprehensive review on its traditional medicinal uses, phytochemicals,
pharmacological activities, mechanisms of action and toxicity”, Arabian Journal of
Chemistry, doi.org/10.1016/j.arabjc.2016.01.004.

3. Ana Silvia Suassuna Carneiro Lucio, Jackson Roberto Guedes da Silva Almeida (2014),
“Alkaloids of the Annonaceae: Occurrence and a Compilation of their Biological Activitie”,
The Alkaloids, 74.

4. Chan Pit Foong, Roslida Abdul Hamid (2012), “Evaluation of anti-inflammatory activities
of ethanolic extract of Annona muricata leaves”, Brazilian Journal of Pharmacognosy, 22
(6), pp. 1301-1307.

5. Egydio-Branddo, Anary Priscila Monteiro, Novaes, Paula and Santos (2017), “Alkaloids from
Annona: Review from 2005 to 2016”, JSM Biochem & Mol Bio, 43 (3), 1013, pp. 2-9.

6. S. Fofana, A. Keita, S. Balde (2012), “Alkaloids from leaves of Annona muricata”,
Chemistry of Natural Compounds, 48 (4), pp. 714-720.

7. Kingsley C. Agu, Paulinus N. Okolie (2017), “Proximate composition, phytochemical
analysis, and in vitro antioxidant potentials of extracts of Annona muricata (Soursop)”, Food
Science & Nutrition, 5(5), pp.1029-1036.

8. Siti Mariam Abdul Wahab, Ibrahim Jantan, Md. Areeful Haque and Laiba Arshad (2018),
“Exploring the Leaves of Annona muricata L. as a Source of Potential Anti-inflammatory
and Anticancer Agents”, Front. Pharmacol, pp. 10-14.

9. SZ Moghadamtousi, M Fadaeinasab, S Nikzad (2015), “Annona muricata (Annonaceae): A
Review of Its Traditional Uses, Isolated Acetogenins and Biological Activities”, Int. J. Mol.
Sci, 16, pp. 15625-15658.

10. Yahaya Gavamukulya, Faten Abou-Elella, Fred Wamunyokoli, Hany AEI-Shemy1 (2014),
“Phytochemical screening, anti-oxidant activity and in vitro anticancer potential of ethanolic and water
leaves extracts of Annona muricata (Graviola)”, Asian Pac J Trop Med; 7 (Suppl 1), S355-S363.

(Received: 10/6/2021 — Accepted:7/8/2021)

108


https://scholar.google.com.vn/citations?user=wkWO-BAAAAAJ&hl=vi&oi=sra

