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 Abstract: Phytochemical investigation of the methanolic extract of the stem bark of Casimiroa edulis 
afforded four coumarins. Various spectroscopic experiments were used to characterize the isolated 
coumarins. The structures were identified as auraptene (K-1), suberosin (K-2), 5-geranyloxypsoralen 
(bergamottin) (K-3), and 8-geranyloxypsoralen (K-4), based on the chemical and spectral analysis. 
Among these compounds, suberosin (K-2) and 5-geranyloxypsoralen (bergamottin) (K-3) were isolat-
ed for the first time from this genus, and auraptene (K-1) was isolated from this plant for the first time. 
Cytotoxicity of pure compound K-4 and sub-fraction MD-3 was evaluated against HeLa and T47D cell 
lines and moderate activity was found with an IC50 value in the range 17.4 to 72.33 µg/mL. 
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1. INTRODUCTION 

 Nature is a good source of potential chemotherapeutic 
drugs [1]. The isolation process is a key step in discovering 
new biologically active substances from complex natural 
extracts [2]. A large number of bioactive compounds are 
isolated from research studies and screened each year, thus 
realizing the intrinsic therapeutic potential of natural prod-
ucts, and providing  vast resource for further research [3]. 
Despite significant developments in the extraction and sepa-
ration techniques, it is still a challenging task to isolate natu-
ral products from plants, animals, marine organisms or mi-
cro-organisms [4].  
 Coumarins (2H-1-benzopyran-2-ones) are a class of natu-
rally occurring compounds found in various plants with an 
extensive pharmacological profile. To date, approximately 
1500 coumarin derivatives have been identified from plants 
[5]. They have been identified as potent anti-inflammatory 
[6,10], anti-oxidant [7], anti-melanogenic [8], anti-bacterial 
[9], anti-viral [10], anti-coagulant [11], and cytotoxic agents 
[12]. 
 A number of coumarins from Casimiroa spp. have been 
found by several researchers. Phellopterin, isopimpinellin, 
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imperatorin, xanthotoxol, 8-hydroxy-5-methoxypsoralen,  
8-[(6,7-dihydroxy-3,7-dimethyl-2-octen-1-yl)oxy]-5-methoxy-
psoralen, 8-[(4-hydroxy-3-methyl-2-buten-1-yl)oxy]psoralen, 
8-[(6,7-dihydroxy-3,7-dimethyl-2-octen-1-yl)oxy]psoralen, 
8-geranyloxypsoralen (K-4), 8-[(4-hydroxy-3-methyl-2-buten-
1-yl)oxy]-5-methoxypsoralen, are reported to belong to the 
furanocoumarins, a class of chemical compounds produced 
by the roots, seeds, and leaves of Casimiroa spp. Another 
report has shown that simple coumarins (umbelliferone, es-
culetin, herniarin) are present in the leaves and seeds of Cas-
imiroa spp. Some isolated furanocoumarins and simple cou-
marins have been reported to show anticoagulant and anti-
mutagenic activity. In addition, the structure modification of 
some furanocoumarins was also reported [13-20].  
 This paper outlines the isolation and structure elucidation 
of compounds K-1 to K-4 (Figs. 1-4) from the stem bark of 
Casimiroa edulis, as well as the cytotoxicity of sub-fraction 
MD-3 (section 3.3) and pure compound K-4.  

2. RESULTS AND DISCUSSION 

2.1. Structure Elucidation 
 Consecutive chromatographic purification of the MeOH 
soluble fraction of the stem bark of C. edulis yielded four 
compounds. The molecular structures of isolated compounds 
were identified on the basis of their UV, IR, 1H NMR, 13C 
NMR, DEPT (Distortionless Enhancement by Polarization 
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Transfer), HSQC (Heteronuclear Single Quantum Coher-
ence), HMBC (Heteronuclear Multiple Bond Coherence), 
NOESY (Nuclear Overhauser Effect SpectroscopY) data, 
and in comparison with the data reported by the literature. 
Detailed assignments of 1H and 13C NMR for compounds K-
1, K-2, K-3, and K-4 are summarized in Tables 1-4. 

 The isolated compound K-1 was obtained as a crystalline 
solid. Its molecular formula was established as C19H22O3 by 
HR-FAB-MS at m/z 299.1644 [M + H]+. Its melting point 
was 68-76 °C and its UV spectrum exhibited the characteris-
tic absorptions of coumarin skeleton at λmax 327, 252, and 
220 nm. On the basis of the IR spectrum studied, compound 
K-1 exhibited the characteristic absorption bands for C-H 
stretching of methine (3084 cm-1), methylene (2972 cm-1), 
methyl (2850 cm-1), aromatic C=C (1612 and 1508 cm-1), 
and α,β-unsaturated-δ-lactone (1726 cm-1). The 1H NMR 
spectrum exhibited a distinct pair of doublets at δH 6.24 (d, 
1H, J = 9.3 Hz, H-3) and δH 7.63 (d, 1H, J = 9.5 Hz, H-4) 
due to the presence of coumarin skeleton. It also displayed 
three aromatic protons at δH 6.85 (dd, 1H, J = 8.6 and 2.4 
Hz, H-6), δH 6.82 (d, 1H, J = 2.3 Hz, H-8) and δH 7.36 (d, 
1H, J = 8.6 Hz, H-5) revealing the presence of a trisubstitut-
ed benzene ring. The 1H-1H COSY (COrrelated Spectrosco-
pY) spectrum showed a correlation between H-3 and H-4 
protons, while H-5 proton had a correlation with the H-6 
proton. Detailed analysis of the 1H and 13C NMR spectra, 
including COSY, HSQC, HMBC, suggested the existence of 
an extra C10 moiety on the coumarin skeleton, which incor-
porated an oxymethylene, three methyl groups, and two car-
bon-carbon double bonds. In the 1H NMR spectrum, three 
broad triplet signals at δH 2.13 (br t, 2H, J = 6.8 Hz), 5.47 (br 
t, 1H, J = 6.6 Hz), and 5.08 (br t, 1H, J = 6.7 Hz) were as-
signed to H2-5′, H-2′, and H-6′, respectively. One oxymeth-
ylene doublet signal at δH 4.61 (d, 2H, J = 6.6 Hz) was as-
signed to H2-1′, while another broad doublet signal at δH 
2.10 was assigned to  H2-4′. The remaining three methyl sin-
glet signals at δH 1.76, 1.67, and 1.60 (s, each 3H) were as-
signed to H3-8′, H3-9′, and H3-10′, respectively. COSY 
showed that oxymethylene protons H2-1' were coupled to 
one methine proton at δH 5.47 (H-2'), while another methine 
proton at δH 5.08 (H-6') was coupled to methylene protons at 
δH 2.10 (H2-4') and 2.13 (H2-5'). To confirm the linkage posi-
tion of monoterpene moiety at C-7, 1H-13C HMBC correla-
tion between H-1′ and C-7 was observed. Based on the 
above data and previous reports, compound K-1 was identi-
fied as auraptene (Fig. 1) [21, 22]. 

 Compound K-2 was obtained as a crystalline solid and its 
molecular formula was found to be C15H16O3, based on HR-
FAB-MS (m/z 245.1175 [M + H]+). The typical absorption 

bands at 323, 251, and 218 nm in the UV spectrum exhibited 
a coumarin skeleton. The presence of a methoxy group, C-H 
in conjugation, α,β-unsaturated-δ−lactone, an ethylenic dou-
ble bond and an aromatic ring was confirmed by the IR spec-
trum with the absorption bands at 3084, 3055, 2852-2972, 
1728, 1612, 1562, and 1508 cm-1. Initial spectral data (UV, 
IR, 1H NMR, 13C NMR) analysis showed that compound K-
2 had a coumarin skeleton with prenylated moiety. The 1H 
NMR spectrum exhibited characteristic signals of the 6,7-
disubstituted coumarin, with two cis-olefinic protons at δH 
6.23 (d, J = 9.4 Hz, H-3) and δH 7.62 (d, J = 9.4 Hz, H-4), 
and two singlet aromatic protons at δH 7.18 (s, H-5) and δH 
6.78 (s, H-8). Additional prenylated moiety in compound K-
2 exhibited the presence of two sharp singlet peaks at δH 1.71 
(H3-4′) and 1.77 (H3-5′), a doublet peak at δH 3.31 (d, J = 7.3 
Hz, H2-1′), and a broad triplet at 5.29 (br t, J = 7.4 Hz, H-2′). 
Based on the combinational analysis of 13C NMR and DEPT 
data, compound K-2 displayed 15 carbon resonances consist-
ing of 6 sp2 quaternary carbons (including ester carbonyl 
carbon), 5 sp2 methine carbons, 2 gem-dimethyl carbons, 1 
sp3 methylene carbon, and 1 oxygenated sp3 carbon. In the 
1H-1H COSY experiment, the cross-peaks of H-3 with H-4 
and H-1′ with H-2′ were observed. The proton signals at δH 
3.31 (H2-1') were correlated with the carbon signals at δC 
127.5 (C-6), 160.7 (C-7), 121.4 (C-2′), 133.6 (C-3′) in the 
HMBC spectrum. In addition, the HMBC cross-peaks of the 
two methyl signals at δH 1.71 (H3-4′) and 1.77 (H3-5′) were 
also correlated with the carbon signals at δC 121.4 (C-2′) and 
133.6 (C-3′). A sharp singlet signal at δH 3.90 indicated the 
presence of a methoxy group on the aromatic ring. This was 
supported by the long-range HMBC correlation between the 
methoxy group (δH 3.90) and C-7 (160.7). In addition, the 
NOESY spectrum showed a correlation between the meth-
oxy signal and H-8 proton. The above evidence indicated 
that compound K-2 was suberosin (7-methoxy-6-
prenylcoumarin) (Fig. 2) [11, 23]. 
 

 
 

Fig. (2). COSY (a) and HMBC (b) key correlations in compound 
K-2. 
 
 Compound K-3 showed a molecular ion peak at m/z 
339.1595 [M + H]+ in its HR-FAB-MS corresponding to the 

 
 

Fig. (1). COSY (a) and HMBC (b) key correlations in compound K-1. 
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Table 1. 1H NMR (600 MHz) and 13C NMR (151 MHz) data of K-1 and comparison with the literature.  

Nucleus 
K-1 (CDCl3) [19] 

δH [m, J (Hz)] δC δH [m, J (Hz)] δC 

2 - 161.3 - 161.2 

3 6.24 (d, 9.3) 112.9 6.24 (d, 9.6) 112.9 

4 7.63 (d, 9.5) 143.4 7.63 (d, 9.6) 143.4 

5 7.36 (d, 8.6) 128.6 7.36 (d, 7.2) 128.6 

6 6.85 (dd, 8.6, 2.4) 113.2 6.85 (dd, 7.2, 2.0) 113.2 

7 - 162.2 - 162.1 

8 6.82 (d, 2.3) 101.6 6.82 (d, 2.0) 101.5 

9 - 155.9 - 155.8 

10 - 112.4 - 112.3 

1' 4.61 (d, 6.6) 65.5 4.59 (d, 7.0) 65.4 

2' 5.47(br t, 6.6) 118.4 5.47 (t, 7.0) 118.3 

3' - 142.3 - 142.3 

4' 2.10 (br d, 6.9) 39.5 2.13 (m) 39.4 

5' 2.13 (br t, 6.8) 26.3 2.15 (m) 26.4 

6' 5.08 (br t, 6.7) 123.6 5.08 (q, 7.0) 123.5 

7' - 131.9 - 131.9 

8' 1.76 (s) 16.8 1.75 (m) 16.7 

9' 1.67 (s) 25.6 1.65 (m) 25.6 

10' 1.60 (s) 17.7 1.59 (q, 7.0) 17.6 

 
Table 2. 1H NMR (600 MHz) and 13C NMR (151 MHz) data of K-2 and comparison with the literature. 

Nucleus 
K-2 (CDCl3) [20] 

δH [m, J (Hz)] δC δH [m, J (Hz)] δC 

2 - 161.5 - 161.5 

3 6.23 (d, 9.4) 112.8 6.24 (d, 9.6) 112.7 

4 7.62 (d, 9.4) 143.6 7.63 (d, 9.6) 143.6 

5 7.18 (s) 127.4 7.19 (s) 127.4 

6 - 127.5 - 127.5 

7 - 160.7 - 160.6 

8 6.78 (s) 98.5 6.78 (s) 98.5 

9 - 154.5 - 155.4 

10 - 111.9 - 111.9 

1' 3.31 (d, 7.3) 27.8 3.31 (d, 7.2) 27.8 

2' 5.29 (br t, 7.4) 121.4 5.29 (t, 7.2) 121.3 

3' - 133.6 - 133.6 

4' 1.71 (s) 25.8 1.71 (s) 25.8 

5' 1.77 (s) 17.8 1.78 (s) 17.7 

7-OCH3 3.90 (s) 55.9 3.91 (s) 55.8 
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Table 3. 1H NMR (600 MHz) and 13C NMR (151 MHz) data of K-3 and comparison with the literature. 

Nucleus 
K-3 (CDCl3) [21] 

δH [m, J (Hz)] δC δH [m, J (Hz)] δC 

2 - 161.3 - 161.3 

3 6.27 (d, 9.8) 112.6 6.25 (d, 9.8) 112.6 

4 8.16 (d, 9.7, 0.5) 139.6 8.14 (d, 9.8) 139.6 

5 - 149.0 - 149.0 

6 - 114.3 - 114.3 

7 - 158.1 - 158.2 

8 7.16 (s) 94.2 7.13 (s) 94.3 

9 - 152.7 - 152.7 

10 - 107.6 - 107.6 

2' 7.59 (d, 2.4) 144.9 7.57 (d, 2.5) 144.9 

3' 6.96 (dd, 2.3, 1.0) 105.0 6.94 (dd, 2.5, 0.9) 105.0 

1'' 4.95 (d, 6.7 ) 69.8 4.93 (d, 6.8) 69.8 

2'' 5.54 (t, 6.9) 118.9 5.51 (m) 118.9 

3'' - 143.0 - 143.0 

4'' 2.10 (m) 39.5 2.08 (m) 39.5 

5'' 2.10 (m) 26.2 2.08 (m) 26.2 

6'' 5.06 (m) 123.5 5.05 (m) 123.5 

7'' - 132.0 - 132.0 

8'' 1.69(s) 16.7 1.67 (s) 16.7 

9'' 1.68 (s) 25.7 1.66 (s) 25.7 

10'' 1.60 (s) 17.7 1.58 (s) 17.7 

 

molecular formula, C21H22O4, and was obtained in an oily 
form. The UV signals of compound K-3 in MeOH at 309, 
258, 249 nm suggested the furanocoumarin skeleton for the 
molecule. Its IR spectrum exhibited absorption peaks due to 
the presence of an ester carbonyl group (1735 cm-1), olefinic 
groups and aromatic ring (1624, 1606, 1577, and 1544 cm-1). 
13C NMR of compound K-3 included 21 carbon signals, 
comprising 3 methyl carbon signals, 2 adjacent methylene 
carbon signals, 1 oxymethylene carbon signal, 7 methine 
carbon signals, and 8 quaternary carbon signals, which were 
classified by DEPT and HSQC experiments. Its 1H NMR 
spectrum had a doublet at δH 6.27 (d, 1H, J = 9.8 Hz) and a 
double doublet at 8.16 (dd, 1H, J = 9.7 and 0.5 Hz) assigned 
to H-3 and H-4, respectively, and a furan doublet at 7.59 (d, 
1H, J = 2.4 Hz) and double doublet at 6.96 (dd, 1H, J = 2.3, 
1.0 Hz) assigned to H-2' and H-3', respectively, as well as a 
singlet at 7.16 (s, 1H, H-8). Five-bond coupling constants 
(5J) were observed for H-4 (dd, 3J3,4 = 9.7, 5J4,8 = 0.5 Hz) and 
H-3′ (dd, 3J2′,3′ = 2.3, 5J3′,8 = 1.0 Hz). The above information 
and previous data indicated that compound K-3 was a 
furanocoumarin. Long-range HMBC correlations from H-3 
to C-2,10, H-4 to C-2,9, H-8 to C-6,7,9,10, and from H-2′,3′ 

to C-6,7 further confirmed the presence of the furanocouma-
rin moiety. The 1H NMR spectrum of compound K-3 
showed an additional geranyl group on the furanocoumarin 
skeleton as compared with compound K-1. The existence of 
geranyl group was indicated by the presence of two multiplet 
signals at δH 2.10 (H2-4",5") and 5.06 (H2-6"), an oxymeth-
ylene doublet signal at δH 4.95 (H2-1"), another triplet signal 
at δH 5.54 (H-2"), and three methyl singlet signals at δH 1.69, 
1.68 and 1.60, assigned to H3-8", H3-9", and H3-10", respec-
tively. The observed 1H-13C HMBC correlation between H-
1′′and C-5 confirmed the linkage position of the geranyl 
moiety at C-5. Detailed HMBC and COSY correlations of 
compound K-3 are shown in Fig. (3). Therefore, the struc-
ture of compound K-3 was determined to be 5-
geranyloxypsoralen (bergamottin) [24, 25]. 
 Compound K-4 was obtained as a yellow crystalline sol-
id. Its molecular formula was determined as C21H22O4 by 
HR-FAB-MS (m/z 339.1590 [M + H]+). The UV spectrum 
showed absorption maxima at 249 and 298 nm. The IR spec-
trum showed the characteristic absorption bands at νmax 
1585, 1625, 1702, and 1720 cm-1 indicating the presence of 
olefinic moieties, aromatic ring, and ester carbonyl function. 
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Fig. (3). COSY (a) and HMBC (b) key correlations in compound K-3. 
 

 
 

Fig. (4). COSY (a) and HMBC (b) key correlations in compound K-4. 
 
Table 4. 1H NMR (600 MHz) and 13C NMR (151 MHz) data of K-4 and comparison with the literature. 

Nucleus 
K-4 (CDCl3) [22] 

δH [m, J (Hz)] δC δH [m, J (Hz)] δC 

2 - 160.5 - 160.5 

3 6.37 (d, 9.3) 114.7 6.34 (d, 9.6) 114.7 

4 7.76 (d, 9.5) 144.3 7.74 (d, 9.5) 144.3 

5 7.36 (s) 113.2 7.34 (s) 113.2 

6 - 125.8 - 125.8 

7 - 148.8 - 148.7 

8 - 131.6 - 131.5 

9 - 143.9 - 143.9 

10 - 116.5 - 116.4 

2' 7.69 (d, 2.2) 146.6 7.66 (d, 2.2) 146.6 

3' 6.81 (d, 2.2) 106.7 6.79 (d, 2.3) 106.7 

1'' 5.04 (d, 7.1) 70.1 5.01 (d, 7.2) 70.1 

2'' 5.60 (br t, 7.6) 119.4 5.57 (t, 7.1) 119.4 

3'' - 143.1 - 143.2 

4'' 2.01 (s) 39.6 1.98 (s) 39.5 

5'' 2.02 (s) 26.4 1.99 (s) 26.3 

6'' 5.01 (m) 123.8 4.98 (m) 123.7 

7'' - 131.7 - 131.7 

8'' 1.70 (s) 16.5 1.67 (s) 16.5 

9'' 1.64 (s) 25.6 1.61(s) 25.6 

10'' 1.57 (s) 17.6 1.54 (s) 17.6 
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The 1H and 13C NMR spectra of compound K-4 were very 
similar to that of compound K-3, with the exception of the 
side-chain substitution. The 1H NMR spectrum exhibited an 
easily distinguishable pair of doublets at δH 6.37 (d, 1H, J = 
9.3 Hz, H-3) and δH 7.76 (d, 1H, J = 9.5 Hz, H-4). It also 
displayed two furan doublets at δH 7.69 and 6.81 (each d 1H, 
J = 2.2 Hz, H-2′ and H-3′ respectively), and an aromatic sin-
glet at δH 7.36 (s, 1H, H-5). The 1H-1H COSY showed a cor-
relation between H-3 and H-4. Long-range HMBC correla-
tions were observed from H-3 to C-2,4,10, H-4 to C-2,5,9, 
H-5 to C-3',4,7 and H-2′,3′ to C-6,7. Analysis of the 1H and 
13C NMR spectra, including COSY, HSQC, HMBC, sug-
gested the presence of an additional C10 moiety (one geranyl 
group) on the furanocoumarin skeleton, which comprised of 
oxymethylene, three methyl, and two carbon-carbon double 
bonds. In the 1H NMR spectrum, one multiplet signal at δH 
5.01 (m, 1H) was assigned to H-6", and two methylene sin-
glet protons at 2.01 and 2.02 (each s 2H) were assigned to 
H2-4′′,5′′. One oxymethylene doublet signal at δH 5.04 (d, 
2H, J = 7.1 Hz) was assigned to H2-1′′, while one broad tri-
plet signal at δH 5.60 was assigned to  H-2′′. The remaining 
three methyl singlet signals at δH 1.70, 1.64, and 1.57 (s, 
each 3H) were assigned to H3-8′′, H3-9′′, and H3-10′′, respec-
tively. COSY showed that oxymethylene protons H-1" were 
coupled to one methine proton δH 5.60 (H-2"), while another 
methine proton at δH 5.04 (H-1") was coupled to two meth-
ylene protons at δH 2.01 and 2.02 (H2-4",5"). In compound 
K-4, the position of monoterpene moiety (a geranyl group) at 
C-8 was confirmed by the 1H-13C HMBC correlation be-
tween H2-1′′ and C-8. All the protons and carbons were allo-
cated with the help of 2D NMR data analysis, such as CO-
SY, DEPT, HSQC and HMBC. Thus, the structure of com-
pound K-4 was determined as shown in Fig. (4) and identi-
fied as 8-geranyloxypsoralen [26]. 

2.2. Cytotoxicity of Compound K-4 and Sub-Fraction 
MD-3 against HeLa and T47D Cell Lines 

 Pure compound K-4 and sub-fraction MD-3 (see section 
3.3) were evaluated for their cytotoxicity against HeLa (Hen-
rietta Lacks cervical carcinoma) and T47D (human hormone-
dependent breast cancer) cell lines by the MTT [2-(4,5-
dimethyl-2-thiazolyl)-3,5-diphenyl-2H-tetrazolium bromide] 
method. According to Table 5, pure compound K-4 showed 
moderate activity [12, 27] against T47D cell line with the 
IC50 (half maximal Inhibitory Concentration) value of 72.33 
µg/mL; sub-fraction MD-3 also showed moderate activity 
[10, 24] against both HeLa and T47D cell lines with IC50 
values of 56.40 and 17.40 µg/mL, respectively. 
 
Table 5. Cytotoxicity of pure compound K-4 and sub-fraction 

MD-3. 

Sample 
IC50, µg/mL 

HeLa T47D 

K-4 148.93 72.33 

MD-3 56.40 17.40 

2.3. Discussion 

 Coumarins were originally discovered in Tonka Bean and 
are known to be present in around 150 species, extending to 
approximately 30 distinct families, including Rutaceae, Um-
belliferae, Clusiaceae (Guttiferae), Oleaceae, Nyctaginaceae 
and Apiaceae. Natural coumarins are primarily divided into 
six different kinds according to the chemical compound 
composition. They are simple coumarins, furanocoumarins, 
dihydrofuranocoumarins, pyranocoumarins (linear and angu-
lar types), phenylcoumarins, and bicoumarins [28]. Natural 
and synthetic coumarins are known to have a wide range of 
pharmacological properties [29-31]. 8-Geranyloxypsoralen 
(K-4) was previously isolated from various plant sources and 
demonstrated nematicidal activity (against Bursaphelenchus 
xylophilus and Panagrellus redivivus), high anti-microbial 
effect (against Staphylococcus epidermidis and Candida 
kefyr), weak anti-oxidant activity [DPPH (DiPhenylPicryl 
Hydrazyl) assay], cytotoxic effect on McCoy cell line, and 
weak anti-fungal activity (against yeast Malassezia globosa) 
[32, 33]. Auraptene (K-1) was isolated from Cleome viscosa 
(L.), Citrus junos, Ferula spp., Zosima absinthifolia, and 
showed no anti-microbial activity, weak cytotoxicity, neuro-
protective effects, allelopathic effects, and anti-carcinogenic 
properties [34-37]. Bergamottin (K-3), a geranyloxyfurano-
coumarin, is the most abundant in nature. It showed a signif-
icant dose-dependent inhibitory effect on human liver cancer 
line (HepG2), human leukemia cell line (HL-60), and hu-
man gastric cancer cell line (BGC-823) [38, 39]. Suberosin 
(K-2) is a bioactive and useful secondary metabolite. It was 
previously isolated from Arracacia tolucensis var. multifida, 
Ferulago spp. and showed anti-mycobacterial, anti-
coagulant, anti-diabetic, and anti-cancer activities [40-43]. 
This research described the isolation and identification of 
methoxyprenylcoumarin K-2, geranyloxycoumarin K-1, and 
geranyloxyfuranocoumarins K-3,4 from Myanmar Rutaceae. 
Moreover, the cytotoxicity of compound K-4 and sub-
fraction MD-3 against HeLa and T47D cell lines was inves-
tigated. The results showed moderate cytotoxicity effect on 
the tested substances. 

3. EXPERIMENTAL  

3.1. General 

 Melting points were determined by the Fisher-Johns 
melting point apparatus. UV spectra were recorded on the 
UV-Vis Shimadzu spectrometer. FTIR-8400 spectrophotom-
eter was used for measuring IR spectra. The NMR spectra 
were recorded at 600 MHz for 1H and 151 MHz for 13C on 
the Bruker Avance III spectrometer. Chemical shift values 
were determined on a δ (ppm) scale and tetramethylsilane 
(TMS) was used as an internal standard. The kind of carbon 
(CH3, CH2, and CH) was confirmed by DEPT experiments. 
HR-FAB-MS was measured on a JEOL JMS HX-110 mass 
spectrometer. Purification of the compounds was performed 
by using vacuum liquid chromatography (VLC) on silica gel 
60 (Merck, 63–230 µm), and column chromatography (CC) 
on silica gel 60 (Merck, 0.043-0.063). Analytical thin-layer 
chromatography (TLC) was performed on pre-coated Kie-
selgel silica gel 60 F254 plates (Merck, Germany). Preparative 
thin-layer chromatography (PTLC) was carried out on silica 
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gel 60 F254 glass plates (Merck, 20 × 20 cm, 0.25 mm). The 
compound bands were scraped off and washed with 100% 
chloroform. 

3.2. Plant Material 

 The fresh stem bark of C. edulis Llave et Lex was col-
lected in August 2016 from Taunggyi (Shan State), Myan-
mar and identified by Prof. Dr. Aye Aye Win Kyi, Depart-
ment of Botany, University of Taunggyi. A voucher speci-
men (BT001289) has been deposited at the Department of 
Chemistry, University of Taunggyi. 

3.3. Extraction and Isolation 

 The stem bark of C. edulis was cut into small pieces and 
air-dried at room temperature. The dried samples (1000 g) 
were extracted with MeOH (3000 mL) for 28 days. The 
whole extract was filtered and the solution was evaporated 
under vacuum. MeOH crude extract (250 g) was obtained. 
After that, the MeOH extract was partitioned successively 
with hexane and MeOH. The hexane soluble fraction (13 g) 
and MeOH soluble fraction (50 g) were obtained. Each frac-
tion was evaporated under pressure by using a rotary evapo-
rator. The MeOH extract (50 g) was subjected to VLC elut-
ing with a gradient solvent system hexane/EtOAc (100:0-
60:40, 0:100, v/v) to give fractions, A to F. Fraction B (300 
mg) was separated by silica gel CC with hexane/EtOAc 
(100:0 to 96:4) to give compound K-3 (9.1 mg) and sub-
fraction MD-3. MD-3 (120 mg) was further purified by 
PTLC using 80% chloroform in hexane as an eluent to yield 
compounds K-1 (7.2 mg) and K-2 (2.3 mg). Fraction C (1 g) 
was separated by in silica gel CC using a gradient solvent of 
hexane/EtOAc (9:1 − 7:3) to obtain compound K-4 (30 mg).  

3.4. MTT Assay 

 The cytotoxicity of the isolated compound K-4 and frac-
tion MD-3 on HeLa and T47D cells was measured by using 
the MTT assay in vitro. The isolated samples were dissolved 
in DMSO (100 µL) to obtain various concentrations. Each 
sample was prepared in triplicate. The final DMSO concen-
tration was adjusted to <0.1 %. Doxorubicin was used as a 
positive control. The media control solution consisted of the 
media culture and the cell control solutions consisted of the 
culture and cell media. The cells were prepared by following 
the method for cell subculture. Enough amount of HeLa cell 
and T47D cell (213.4 ×10 4 cells / well and 167 × 104 
cell/well) solution was prepared and 100 µL was placed in 
each 96-well plate. The plates containing the cancer cells 
were treated with species under study and incubated for 24 h. 
After 24 h incubation, the cells were washed and treated with 
100 µL of MTT per well. Plates were incubated at 37 °C in a 
5% CO2 atmosphere for 4 h, and 0.1 mL of the extraction 
buffer (10% sodium dodecyl sulfate in 0.01% HCl) was add-
ed. After overnight incubation at 37 °C, the absorbance was 
measured at 595 nm using an ELISA (Enzyme-Linked Im-
muno Sorbent Assay) reader and was compared with the 
control cultures without compound. To determine cell viabil-
ity, percent viability was calculated by the formula 

%  Viability   =   
A! − A!"
A!" − A!"

×100 

where At = absorbance of treatment, Amc = absorbance of 
media control, Anc = absorbance of the negative control. IC50 
values of the tested sample were calculated from the concen-
tration v/s percentage of cell viability inhibition curves. 

CONCLUSION 

 Four coumarins, auraptene (K-1), suberosin (K-2), berga-
mottin (K-3), and 8-geranyloxypsoralen (K-4), were obtained 
from the stem bark of C. edulis. Among these compounds, 
suberosin (K-2) and bergamottin (K-3) were isolated for the 
first time from this genus and auraptene (K-1) was isolated 
from this plant for the first time. 8-Geranyloxypsoralen (K-4) 
and sub-fraction MD-3 were tested for their cytotoxicity 
against HeLa and T47D cell lines. The results demonstrated 
that they had moderate activity against HeLa and T47D cell 
lines with IC50 values in the range of 17.4 to 72.33 µg/mL. 
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The SJR is a size-independent prestige indicator that ranks
journals by their 'average prestige per article'. It is based on
the idea that 'all citations are not created equal'. SJR is a
measure of scienti�c in�uence of journals that accounts
for both the number of citations received by a journal and
the importance or prestige of the journals where such
citations come from It measures the scienti�c in�uence of
the average article in a journal, it expresses how central to
the global scienti�c discussion an average article of the

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The chart
shows the evolution of the average number of times
documents published in a journal in the past two, three and
four years have been cited in the current year. The two
years line is equivalent to journal impact factor ™
(Thomson Reuters) metric.

Cites per document Year Value
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Cites / Doc. (4 years) 2012 0.698
Cites / Doc. (4 years) 2013 0.744
Cites / Doc. (4 years) 2014 0.724

Total Cites Self-Cites

Evolution of the total number of citations and journal's self-
citations received by a journal's published documents
during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2005 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document and
external citation per document (i.e. journal self-citations
removed) received by a journal's published documents
during the three previous years. External citations are
calculated by subtracting the number of self-citations from
the total number of citations received by the journal’s
documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several countries.
The chart shows the ratio of a journal's documents signed
by researchers from more than one country; that is
including more than one country address.

Year International Collaboration
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2006 19 42

Citable documents Non-citable documents

Not every article in a journal is considered primary research
and therefore "citable", this chart shows the ratio of a
journal's articles including substantial research (research
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windows vs. those documents other than research articles,
reviews and conference papers.

Documents Year Value
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Cited documents Uncited documents

Ratio of a journal's items, grouped in three years windows,
that have been cited at least once vs. those not cited during
the following year.

Documents Year Value
Uncited documents 2005 0
Uncited documents 2006 100
Uncited documents 2007 204
Uncited documents 2008 271
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safe receipt of this message. 

Furthermore, please note that Bentham ONLY accepts articles written in good English for
publication. 

Authors who are not native English speakers, should please ensure to have their article corrected
by a native English speaker or by a professional language editor for any grammatical,
semantical/stylistic and typographical errors. 

Authors who are native English speakers should ensure that their article has been revised for
language, grammar, and style (where appropriate). This is in your interest as it will substantially
reduce the time taken for publication of your article.

Journal Requirements:

1. As per policy of the journal, every manuscript is required to be accompanied with a suitable graphical
abstract.

A graphical abstract, not exceeding 30 words along with the illustration, helps to summarize the contents
of the manuscript in a concise pictorial form. It is meant as an aid for the rapid viewing of the journals'
contents and to help capture the readers’ attention. The graphical abstract may feature a key structure,
reaction, equation, etc. that the manuscript elucidates upon. It will be listed along with the manuscript
title, authors’ names and affiliations in the contents page, typeset within an area of 5 cm by 17 cm, but it
will not appear in the article PDF file or in print.

2. Reference style and heading sections of the manuscript must be according to the Journal’s format
mentioned in the attached template file and please make sure that all references, tables, figures and
schemes of your article must be cited in the text sequentially.

3. All structures and tables (If any) must be prepared in Chem Draw format.
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4. Please provide your Orchid ID.

6. Please submit copyright form of your article. Sample is attached.

7. Please modify the abstract according to the attached format not more than 250 words.

REVIEWER A:

Four prenyl and geranyl coumarins (K-1 to K-4) were isolated from the stem bark of Casimiroa edulis.
Cytotoxicity of pure compound K-4 and sub-fraction MD-3 was evaluated against HeLa and T47D cell
lines and displayed moderate activity with IC50 value in the range 17.4 to 72.33 mg/ml. Accept with
minor revision. Comment 1: The “Extraction and Isolation” section, the weight of compounds K-1 to K-4
should be supplied. Comment 2: Compounds K-1 - K-4 are coumarins. Why only compound K-4 were
determined for their cytotoxicity? Especially compounds K-1 and K-2, which are isolated from sub-
fraction MD-3 and had more cytotoxicity.

REVIEWER B:

1. In paragraph one: The statement “A research was carried out from which a large number of the
bioactive compounds were isolated and screened each year, thus realizing the intrinsic therapeutic
potential of natural products, building on a vast resource to further research”. The statement sounds like a
description of results. It should be reframed. 2. In paragraph two: The statement “To date, approximately
1500 coumarin derivatives have been identified from plant” was wrongly referenced. Authors should do
well to correct this anomaly. Authors are also advised to ensure that this does not occur any where in the
write-up as this was observed to recur most of the time. Eg. Reference [6] and [10} meant for anti-
inflammatory and antiviral activities. 3. In results and discussion-structure elucidation: the statement In
The molecular structure of isolated compounds were identified on the basic; the word basic should be
replaced with “basis”. 4. Figure 2 a and b were absent 5. The statement “Natural and synthesis coumarins
are well-known for their pharmacological properties” is not ambiguous . Authors should rephrase it. 6.
Authors should avoid personalizing statements like “We have….” 7. The methanol extract (50 g) was
subjected to vacuum liquid. Authors should indicate yield obtained before mentioning the quantity. 8.
Under MTT assay: The isolated compounds were dissolved in DMSO. Authors should indicate the
concentration of DMSO that was used in the dissolution of compounds. 9. Authors should mention how
data on cytotoxicity was analyzed to obtain IC 50 Values. 10. The statement” auraptene was the first
study in this plant” should be deleted as it is not linked it any objective.

EDITORIAL COMMENTS:

Authors must comply with all referees' requests. Moreover the drawing up of the manuscript often
appears rather approximate and hasty. For this I enclose here the file "revAminah" where my
corrections/suggestions are highlighted in yellow while in red there are the parts requiring author
intervention (my comments in brackets).                The file containing "SUPPLEMENTARY MATERIAL" must be
updated in accordance with the manuscript.

Sincerely,

Mehwish Akhter 
Sr. Manager Publications 
Bentham Science Publishers 
mehwishakhter@benthamscience.net

Note: For complaints contact: complaint@benthamscience.net

Attachments:
loc-template.doc |  Copyright Letter-LOC.pdf |  revAminah.doc | 

nanik siti aminah <nanik-s-a@fst.unair.ac.id> Sun, Sep 15, 2019 at 10:47 PM

mailto:mehwishakhter@benthamscience.net
mailto:complaint@benthamscience.net
https://bentham.manuscriptpoint.com/DownloadFile/viewAttach/rlTLnULSMypZ111KQaP2qiM.2DjSGrCZeMKzJ6.b20QhfiB.HnDLXTydVc~YqcvrVUMKt2h~Ps9y9vR~j9j5Vw--/CLIlnGk0OPsmmzAwoo7XwXmcIgp6Fb.rdNcoRJDJv6Avi4QV8.Kg1IE08lCqPOcBIj0DuQWpXnGpinWYuXWvVQ--
https://bentham.manuscriptpoint.com/DownloadFile/viewAttach/sufDBkNzSNc.Sgh4g6FLvSskPqes0xAJiix4R.oDTd4PJBi40~oxkDeA6.E8826bN~pXFc~7qLDg1KG9.9J1mw--/ZbeSjmkMMZP99LNaFZ1XCEcdFsXyIhO0p3LSBhkHvAl47dskFkpUHk9KgOlA2zgzHdPvKft4yTdRHXtrqz69GA--
https://bentham.manuscriptpoint.com/DownloadFile/viewAttach/0aRPvaT5k0bFu31nHb23LdOBLgc8Q37fgI36Mxbqj0cV4gy4liq9eiEmeVClkhOoz.K.b9C2FvP8UFWLUa7Ubw--/DWTRafaPgmkfvUAOWbiVXcY~~tVtrjLOoiJ.K9RUYNf9uhy1RSDiGOVO1P80HWQLMV6fR0MwBOcueXOUKsuJiw--
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To: khun nay <khun.nay.win-2017@fst.unair.ac.id>, khunnaywintun.2018.unair@gmail.com, Khun Nay Win Tun
<nkhun87@yahoo.com>, alfinda novi kristanti <alfinda-n-k@fst.unair.ac.id>

[Quoted text hidden]

nanik siti aminah <nanik-s-a@fst.unair.ac.id> Mon, Sep 30, 2019 at 12:40 PM
To: Letters in Organic Chemistry <loc@benthamscience.net>

COMMENT FOR REVEIWER
 

Reference#: BMS-LOC-2019-118

Submission Title: Prenyl and Geranyl Coumarins from the Stem Bark of Casimiroa edulis with
Cytotoxicity
Dear
Mehwish Akhter
Sr. Manager Publications
Bentham Science Publishers
Thank you for your email and reviewer comment that you send.
Now we try to answer one by one the comments, as follows :
 
Journal Requirements:
1. As per policy of the journal, every manuscript is required to be accompanied with a suitable graphical
abstract.
A graphical abstract, not exceeding 30 words along with the illustration, helps to summarize the contents
of the manuscript in a concise pictorial form. It is meant as an aid for the rapid viewing of the journals'
contents and to help capture the readers’ attention. The graphical abstract may feature a key structure,
reaction, equation, etc. that the manuscript elucidates upon. It will be listed along with the manuscript
title, authors’ names and affiliations in the contents page, typeset within an area of 5 cm by 17 cm, but it
will not appear in the article PDF file or in print.
            The graphical abstract already prepare in the attach file.
 
2. Reference style and heading sections of the manuscript must be according to the Journal’s format
mentioned in the attached template file and please make sure that all references, tables, figures and
schemes of your article must be cited in the text sequentially.

               It has been revised by the editor as in the revised of manuscript.

 
3. All structures and tables (If any) must be prepared in Chem Draw format.
           

Have been done in the revised of manuscript
 
4. Please provide your Orchid ID.
 
            This is Aminah orchid ID       : https://orcid.org/0000-0002-2767-6006
            This is Tun orchid ID             : https://orcid.org/0000-0002-7455-6840
 
6. Please submit copyright form of your article.
           

In the attach file
 

7. Please modify the abstract according to the attached format not more than 250 words.
           

Have been done in the revised of manuscript
 

https://orcid.org/0000-0002-2767-6006
https://orcid.org/0000-0002-
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REVIEWER A:
Four prenyl and geranyl coumarins (K-1 to K-4) were isolated from the stem bark of Casimiroa edulis.
Cytotoxicity of pure compound K-4 and sub-fraction MD-3 was evaluated against HeLa and T47D cell
lines and displayed moderate activity with IC50 value in the range 17.4 to 72.33 mg/ml. Accept with
minor revision.
 
Comment 1: The “Extraction and Isolation” section, the weight of compounds K-1 to K-4 should be
supplied.
 

The “Extraction and Isolation” section, the weight of the compounds K-1 to K-4 was assigned (page 7
in yellow colour).

 
Comment 2: Compounds K-1 - K-4 are coumarins. Why only compound K-4 were determined for their
cytotoxicity? Especially compounds K-1 and K-2, which are isolated from sub-fraction MD-3 and had
more cytotoxicity.
 

Due to inadequate samples for biological studies, pure compounds K-1, K-2 and K-3 have not been
tested for their cytotoxicity. So, only compound K-4 was determined for cytotoxicity.

 
 
REVIEWER B:
1. In paragraph one: The statement “A research was carried out from which a large number of the
bioactive compounds were isolated and screened each year, thus realizing the intrinsic therapeutic
potential of natural products, building on a vast resource to further research”. The statement sounds like a
description of results. It should be reframed.
 

This statement has reframed by the Editor (page 1).
 
 
2. In paragraph two: The statement “To date, approximately 1500 coumarin derivatives have been
identified from plant” was wrongly referenced. Authors should do well to correct this anomaly. Authors
are also advised to ensure that this does not occur anywhere in the write-up as this was observed to recur
most of the time. Eg. Reference [6] and [10] meant for anti-inflammatory and antiviral activities.
 

The above statement was accurately referenced. (page 1 and 7 in yellow colour)
 
           
3. In results and discussion-structure elucidation: the statement In The molecular structure of isolated
compounds were identified on the basic; the word basic should be replaced with “basis”.

The Editor replaced the word “basic” by basis (page 2).
 
 
4. Figure 2 a and b were absent
 

Figure 2a and b were shown in page 3.
 
5. The statement “Natural and synthesis coumarins are well-known for their pharmacological properties”
is not ambiguous . Authors should rephrase it.

The statement “Natural and synthesis……….” has rephrased (page 6).
 
6. Authors should avoid personalizing statements like “We have….”

Personalizing statements like “We have….” has rephrased (page 6).
 
7. The methanol extract (50 g) was subjected to vacuum liquid. Authors should indicate yield obtained
before mentioning the quantity.

The yield amount of sample indicated in the text (page 6 and 7 in yellow colour).
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8. Under MTT assay: The isolated compounds were dissolved in DMSO. Authors should indicate the
concentration of DMSO that was used in the dissolution of compounds.

The concentration of DMSO mentioned in the text (page 7 in yellow colour).
 
9. Authors should mention how data on cytotoxicity was analyzed to obtain IC 50 Values.

Cytotototoxicity index (IC50) is provided by the plot of percent of cell viability against tested
   sample concentration (page 7 in the last pharagraf).

 
 
10. The statement” auraptene was the first study in this plant” should be deleted as it is not linked it any
objective.

The statement” auraptene was the……” has rephrased (page 1 and 7).
 
 
EDITORIAL COMMENTS:
Authors must comply with all referees' requests. Moreover the drawing up of the manuscript often
appears rather approximate and hasty. For this I enclose here the file "revAminah" where my
corrections/suggestions are highlighted in yellow while in red there are the parts requiring author
intervention (my comments in brackets). The file containing "SUPPLEMENTARY MATERIAL" must
be updated in accordance with the manuscript.
 

Have been done

Thank for your kind help and cooperation.

Wuth best regard,
[Quoted text hidden]
-- 
Dr. Nanik Siti Aminah

Assoc. Professor on Natural Product Chemistry
Dept. of Chemistry
Fac. of Science and Technology
Universitas Airlangga

Vice Dean on Research and Partnership
Faculty of Science and Technology
Universitas Airlangga 
Komplek Kampu C UNAIR
Jl. Ir. Soekarno
Surabaya-East Java 
Indonesia
email address : nanik-s-a@fst.unair.ac.id
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COMMENT FOR REVEIWER.pdf
80K
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571K
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386K
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1162K
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Copyright Letter-LOC...pdf
880K

Letters in Organic Chemistry LOC <loc@benthamscience.net> Tue, Oct 1, 2019 at 2:26 AM
To: nanik siti aminah <nanik-s-a@fst.unair.ac.id>

Dear Dr. Aminah,

Thank you very much for your email, your revised files has been sent for editor evaluation, I will tell you the editor's
decision soon.

Please feel free to contact me if you have any questions.

Thanks and regards,

Sobia Ahmed

Assistant Manager Publications

Note: 

Please reply to this email at loc@benthamscience.net otherwise your email will not reach me.
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nanik siti aminah <nanik-s-a@fst.unair.ac.id>

Manuscript Acceptance letter | BMS-LOC-2019-118
6 messages

Letters in Organic Chemistry <admin@bentham.manuscriptpoint.com> Thu, Oct 17, 2019 at 4:34 PM
Reply-To: Letters in Organic Chemistry <loc@benthamscience.net>
To: nanik-s-a@fst.unair.ac.id
Cc: loc@benthamscience.net, qasit@benthamscience.net, sobiaahmed@benthamscience.net,
sobiaahmed@benthamscinece.net

Reference#: BMS-LOC-2019-118

Submission Title: Cytotoxic Prenyl and Geranyl Coumarins from the Stem Bark of Casimiroa edulis

Dear Dr. Nanik Siti Aminah,

I am pleased to inform you that your article entitled "Cytotoxic Prenyl and Geranyl Coumarins from the Stem Bark
of Casimiroa edulis" has been accepted for publication in "Letters in Organic Chemistry" after independent peer
review.

We recommend you to publish your Animated Abstract, along with the article abstract, to extend the coverage of
your article. Bentham Science has collaborated with Focus Medica, one of the world's largest publishers of expert
animated atlases and videos in medicine and science, to create an Animated Abstract of your article. Animated
Abstract will be published as open access (free-to-view) and help summarise the essential discoveries/key findings of
your research, highlight the importance of the article for further research and utilization in the relevant industry. Each
professionally produced, full-coloured animated abstract, in video format (length 3 – 5 minutes) is accompanied by an
english or foreign language commentary. You can avail this service against a fee to get the Animated Abstract
published with your textual / graphical abstract on the Journal's homepage (for reference, please visit:
http://www.eurekaselect.com/video.html).

It will serve to define and gain attention for the article. For more information, please view the 'Instructions for Authors'.

Please note the figures provided in color will be published against payment. For further details, please refer to the
Instruction for Authors.

You may wish to request your Librarian to subscribe to the journal so that your work gets maximum exposure among
your colleagues, researchers and readers in the field. Bentham also has a special limited time offer in this connection:
If your Librarian decides to subscribe to this journal, you will be eligible to an optional offer which will allow free Open
Access to this article.

We are eager to share with you all the research articles published in Bentham Science journals that are relevant to
your field of interest. For future article alerts, we request you to provide keywords and fields of your choice. Please e-
mail your selections for future article alerts to Mr. F. Haq, Manager Marketing: faizan@benthamscience.net.

Bentham Science strives to promote your article to a huge audience relevant to your research, using a variety of
Marketing tools and platforms. For a detailed view of all the promotional activities please visit the author's benefits
section on our website. 

We shall be most grateful if you could kindly distribute the journal flyer at the next few conferences that you
attend. Please download the flyer from the journal website 

We wish to thank you for submission of the manuscript to Letters in Organic Chemistry and look forward to continued
collaboration in future. 

http://www.eurekaselect.com/video.html
mailto:faizan@benthamscience.net
macbook
Highlight
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With warm regards,

Mehwish Akhter 
Sr. Manager Publications 
Bentham Science Publishers 
mehwishakhter@benthamscience.net

Note: For complaints contact: complaint@benthamscience.net

Maximize your Visibility Though Kudos:

Bentham Science Publishers has collaborated with Kudos to increase the portfolio of its services for Bentham authors.
Kudos (www.growkudos.com) is a web-based service that helps researchers to maximize the visibility, usage and
citations for published articles. We will provide your article title, its online link (DOI) and your contact information to
Kudos. Kudos will contact you to register and use this new service, that they are offering to a selected group of
authors to help increase the readership and citations of their articles. 

Increase Article Readership Through Open Access Plus:

You are invited publish your article as open access, free-to-download by availing the Open Access Plus offer. Through
Open Access Plus, authors of accepted papers are given the option of paying an open access publication charge to
make their paper freely available online immediately via the journal website, meaning that readers will not need a
journal subscription to view open access content. Publishing open access will likely lead to more citations and
readers. Open access plus articles will be clearly indicated on the journal's online contents page. In case you are
interested in publishing your article as open access, please email to marketing@benthamscience.net. 

Publicize your article in Recent Trends:

Bentham Science has introduced a new section, Recent Trends, on its website. In this section we can publish a press
release against a small fee highlighting your article and the research enclosed. Along with the Recent Trends section ,
the press release will also be stated at various popular science news websites to enhance the visibility, and
opportunities for citation and usage of your work. The Recent Trends press release will be published free of charge for
the Editors-in-Chief and Editorial Board Members of the journal.

Free Journal Trial for your Library:

We also offer your institutions/library a FREE three months on-line trial of all Bentham Science Journals at no
obligation to subscribe thereafter. The journals trial would allow free access to all the members of your
institution/Library. For an on-line trial request, please visit the Online Trial Request form on our website. If you are
interested in this special limited time offer then you or your Librarian may contact either the Subscription Department
directly at Bentham Science or alternatively orders may be placed via your librarian's journal acquisition agency.

nanik siti aminah <nanik-s-a@fst.unair.ac.id> Mon, Oct 21, 2019 at 10:39 AM
To: khun nay <khun.nay.win-2017@fst.unair.ac.id>, Khun Nay Win Tun <nkhun87@yahoo.com>

[Quoted text hidden]
-- 
Dr. Nanik Siti Aminah

Assoc. Professor on Natural Product Chemistry
Dept. of Chemistry
Fac. of Science and Technology
Universitas Airlangga

Vice Dean on Research and Partnership
Faculty of Science and Technology
Universitas Airlangga 
Komplek Kampu C UNAIR
Jl. Ir. Soekarno
Surabaya-East Java 

mailto:mehwishakhter@benthamscience.net
mailto:complaint@benthamscience.net
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