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Bioactivity-Based Molecular Networking for the comparison of Calophyllum inophyllum (tamanu) oil 

obtained via three ecofriendly extraction processes 

INTRODUCTION

CONCLUSION

MATERIALS AND METHODS 

Tamanu oil, obtained from the seeds of Calophyllum inophyllum

L. (Calophyllaceae), was traditionally used to cure various skin

problems and ailments in French Polynesia. Nuts and especially

oil are also used for skin care. It was reported to treat different

kinds of skin affections as well as conjunctivitis, and to heal of

flat wounds. Aiming to produce high quality tamanu oil from an

eco-friendly process, ecological extraction of this oil from nuts

had been carried out using different methods such as

ultrasound-assisted and microwave-assisted extractions as well

Soxhlet extraction using agro-solvent. Bioactivity-Based

Molecular Networking was performed in order to compare their

eco-extracts chemical composition and cytotoxic properties.

Ultrasound assisted extraction seems to be an innovative

process to extract tamanu oil because of its richness in

compounds (74 features) which can be at the origin responsible

of the cytotoxic activity on several cancer cell lines (IC50<

0.1%V/V): HuH7 (liver), CaCo-2 (colon), MDA-MB-231 (breast),

MDA-MB-468 (breast), HCT116 (colon), PC3 (prostate), MCF-7

(breast).

Objective: The aim is to produce high-
quality tamanu oil through an eco-friendly 

extraction process.

Chemical composition of tamanu oil according to 

eco-extraction methods

Ic50 (% V/V) HuH7 CaCo-2 MDA-MB-231 MDA-MB-468 HCT116 PC3 MCF7

Ic50 Amplitude Ic50 Amplitude Ic50 Amplitude Ic50 Amplitude Ic50 Amplitude Ic50 Amplitude Ic50 Amplitude

DMSO >25 >25 >25 >25 >25 >25 >25

ROSCOVITINE

79 58 91 69 98 70 84 93 59 98 58 55 72 86

DOXORUBICINE

0.03 51 0.03 42 0.01 65 0.030 90 0.05 75 0.09 31 0.04 55

TAXOL

0.008 48 0.014 64 0.017 61 0.005 87 0.004 95 0.012 30 0.006 60

Soxhlet 0.3 91 0.2 95 0.2 96 0.2 100 0.12 100 0.2 90 0.16 91

UAE 0.07 95 0.03 97 0.06 97 0.05 100 0.02 100 0.07 95 0.04 89

MAE 0.2 93 0.15 94 0.2 97 0.14 99 0.07 100 0.13 99 0.11 89

The feature-based molecular network associated with the different

eco-extraction processes as well as the cytotoxic biological

properties allowed us to deepen our knowledge of the bioactive

metabolites present in Calophyllum inophyllum oil traditionally used

against skin diseases in French Polynesia. These eco-extraction

methods are defined by an innovative approach by an ecological,

economic and competitive extraction of tamanu oil.

To date, this study presents for the first-time bioactivity-based

Molecular Networking for the comparison of tamanu oil

obtained via three eco-extraction technologies. It shows that

ultrasound assisted extraction could be an interesting eco-

extraction method to extract quality tamanu oil due to the good

extraction yields and the rich composition in bioactive compounds.

This ecofriendly extraction could be an excellent tool for cosmetic

valorization of tamanu oil in French Polynesia.

Molecular network analysis

Biological properties

Molecular network
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RESULTS

Nut collection in French Polynesia from the 

Pua valley in the North-West of Nuku Hiva 

Island (Marquesas archipelago)

Nuku Hiva

Ecofriendly extraction

Drying and grinding process

Soxhlet extraction
Ultrasound assisted 

extraction (UAE)
Microwave assisted 

extraction (MAE)

Annotation and 

identification

UHPLC-MS/MS analyses

Tamanolide

Calophyllic acid Inocalophyllin A

Cytotoxic activities of tamanu oil on HuH7, Caco-2, MDA-MB-231, HCT116, PC3, and MCF7 cancer cell lines 

Cytotoxic studies of three eco-extracts of Calophyllum inophyllum oil obtained by Soxhlet extraction, UAE or MAE.
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MDAMB-231 (breast)
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MDAMB-468 (breast)

Tam MO 1h30

Concentration (µM)
0.01 0.1 1

C
e

ll
n

u
m

b
e

r
(%

o
f

D
M

S
O

C
o

n
tr

o
l)

0

15

30

45

60

75

90

105

120

Soxhlet Me-THF+H2O

Concentration (µM)
0.01 0.1 1

C
e

ll
n

u
m

b
e

r
(%

o
f

D
M

S
O

C
o

n
tr

o
l)

0

15

30

45

60

75

90

105

120
Tam US-2 25 min

Concentration (µM)
0.01 0.1 1

C
e

ll
n

u
m

b
e

r
(%

o
f

D
M

S
O

C
o

n
tr

o
l)

0

15

30

45

60

75

90

105

120

PC3 (prostate)

Tam MO 1h30

Concentration (µM)
0.01 0.1 1

C
e

ll
n

u
m

b
e

r
(%

o
f

D
M

S
O

C
o

n
tr

o
l)

0

15

30

45

60

75

90

105

120

Soxhlet Me-THF+H2O

Concentration (µM)
0.01 0.1 1

C
e

ll
n

u
m

b
e

r
(%

o
f

D
M

S
O

C
o

n
tr

o
l)

0

15

30

45

60

75

90

105

120 Tam US-2 25 min

Concentration (µM)
0.01 0.1 1

C
e

ll
n

u
m

b
e

r
(%

o
f

D
M

S
O

C
o

n
tr

o
l)

0

15

30

45

60

75

90

105

120

MCF-7 (breast)

Chemat F., Abert Vian M., Fabiano-Tixier AS., Nutrizio M., Režek Jambrak A., Munekata PES., Lorenzo JM., Barba FJ., Binello A., and Cravotto G. (2020) Green 

Chemistry, 22, 2325-2353.

Pétard P., 1986. Plantes utiles de Polynésie et rā'au tahiti. Ed. Revue et augmentée HaerePo No Tahiti. 224-225.

Raharivelomanana P., Ansel J.-L., Lupo E., Mijouin L., Guillot S., Butaud J.-F., Ho R., Lecellier G. and Pichon C., 2018. Tamanu oil and skin active properties: from 

traditional to modern cosmetic uses. OCL. 25(5).

Calophyllic acid (1)

Soxhlet extraction

Ultrasound assisted 

extraction (UAE)

Microwave assisted 

extraction (MAE)

Total ion chromatograms (TIC) in positive ion mode of the three eco-extracts of

Calophyllum inophyllum obtained on a Dionex Ultimate 3000 UPLC QToF system. The

number corresponds to the compounds listed in table 2: 1. Calophyllic acid; 2.

Calophyllolide; 3. Inophyllum B; 4. Inophyllum C; 5. Tamanolide C; 6. Inocalophyllin B.

Soxhlet extraction UAE MAE

Inocalophyllin B (6)

• All three eco-extracts showed cytotoxicity on all cancer cell lines studied.

• Only the extract obtained by UAE showed strong cytotoxicity (IC50 range 0.02 to 0.07%V/V) for all

cancer cells  cytotoxicity on CaCo-2 (colon), HCT116 (colon) and MCF7 (breast) lines with IC50

less than 0.05 %V/V.

Calophyllolide (2)


