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Calophyllum inophyllum

Idam Hermawan *1

Calophyllum inophyllum L.

Cutibacterium acnes

300 nm
A
Calophyllum inophyllum L. in vitro
C. acnes
20 m
2-1
2019
C
2019
HaCaT 80°C 12
Cutibacterium acnes (formerly Propionibacterium MF 10.1, IKA®-Werke GmbH & CO.
acnes) KG, Germany 1 mm

Dionex ASE 350 Accelerated Solvent Extractor,
Thermo Fisher Scientific, Inc., MA, US
10 g 50%
200 mL

*1
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1
mg 10 mL
LC/MS
Acquity UPLC® H-class, Waters Corp., MA, US
Xbridge Cis, 150 x 2.1 mm 2-4
i.d., Waters Corp.
(Acquity UPLC® el PDA Detector, Waters Corp.)
(Xevo TQD, Waters Corp.
1H- 8C-NMR DEPT COSY HSQC C. acnes subsp. acnes JCM 2782T
HMBC 400 MHz AV400N, Bruker
Corp., MA, US CDCl3s OH A
7.24,3c 77.0 DMSO
2-2 A
A 0.5 DMSO 0.5
1 mL 0.5
HSCCC,
, 1,110 rpm 2 96
n- 10 7 GAM 180 pL GAM
3 : 3 mL/min : 330 nm 3 5 10 pL 10 puL
DMSO 10 pL
44 13.8 mg
HPLC Xbridge Cis, 150 x 10 mm Synergy HTX, BioTek, VT, US
i.d., 5 um, Waters Corp. 3 mL/min 660 nm
A 01 B 01
:0 60 AB95 - 5 37°C
95 : 330 nm 48
9.7mg 1
2-3
290 400 nm
UVA 320 400 nm
2-5
UVB 290 320 nm B16F1 DS
10 1 10 FBS DMEM
24 1 mL
SPF B16F1 2.5 x 10* cells/well
uvB PA UVA 37°C 5 CO2 1
SPF PA 2
290 400 nm 0.5
1 0.5 400 pM
Ubet V-550DS,
202 mg
211 mg 1 mL
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A NMR
A b
(e}
5 mg/ml— MTT 100 HL 37°C pos. OS¢ mult. Oy mult. (3 in Hz) Sc mult. Sy mult. (J in Hz)
2 1786 s 1770 s
3 sy 324 dd@s272) a0 325 dd@6270
MTT DMSO 96 : 333 dd (163, 8.6) : 343 dd (163,88)
570 nm 4 349 s 482 m 350d 48 m
4a 1134 s 1135 s
Synergy HTX 4 1946 s 1948 s
100 6 1346 s 1348 s
7 1172 d 484 m 1173 d 450 m
195 m 243 m
8 416 t 417 t
210 m 254 m
8a 570 s 571 s
1M 8b 185.6 s 185.8 s
10 811d 403 m 812 d  4.06 dq(12.7,6.3)
200 pL 405 nm 11 436d 242 m 437d 246 m
100 12 1966 s 196.7 s
12a 1053 s 1055 s
12b 1668 s 167.1 s
13 1433 s 1434 s
14 1276 d 738 d(7.3) 1277 d 741 d(7.3)
2-6 15 1277 d 717  t(7.3) 1278 d 722 t(7.3)
16 1256 d  7.07 t(7.3) 1257 d 712 t(7.3)
iy 17 1277 d 717  t(7.3) 1278 d 722 t(7.3)
10.5 mg/mL 18 1276d 738 d(7.3) 1277d 741 d(7.3)
Fraction V, Sigma-Aldrich Corp., St. Louis, 19 175q 16 s 17649 142 s
20 256 q 149 s 257 q 146 s
MO, us 105 M 21 191 g 151 d (overlap) 19.2 q 1.54 d (overlap)
, PBS - 380 HL 20 22 92 q 111 d(6.8) 93 ¢q 1.15 d(6.9)
23 415 1.84 416 199 m
HL 600C S5t . m 6t 212 m
AGEs 24 442 d 18 m 443d 19 m
25 339 t 240 m 340 t 1.87
Synergy HTX, BioTek, VT, US : 246 m : srm
355 nm 450 nm 26 1219 d 452 m 1220 d 487 m
27 1321 s 1323 s
0.5% 1.0 mM 28 256 q 138 s 257 q 168 s
29 177 q 142 s 178 g 153 s
30 146.9 s 1470 s
- 436 s 441 s
25 31 1120 t 1122 t
446 s 449 s
32 18.7 q 149 s 18.8 q 1.53 s (overlap)
. (12b)-OH 1230 s 1235 s
h=[1 (Fame Foa)/ (Feowo  Foend] > 100 2 Reference data'® , TMS as internal standard, ® CDCl, as internal standard
Fsample
Fcontrol 50%
Fhiank
2-7
Student’s t-test
3-1 A 2 @]

22

m/z 561 (M+H)* A
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560 IH-NMR
B3C-NMR DEPT
NMR COSY HSQC HMBC
A 15
NMR
[a]7 181.8° c = 0.05 CH:Cl>
A
3-2
200 450 nm
240 nm
300 nm
3-3
A C. acnes
0.01% C. acnes
50%
3-4
4 g /mL 4.2 ug
/mL
8ug /mL 8.4 ug
/mL
50%
50
50%
30 pg/mL
3-5
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0.6
mean (SD), n =4, * p <0.05, * p < 0.01, ** p < 0.005
50
03 ’-x-‘ e
- ﬂ ILEFETES | ~
T mean (SD) mean SD)
(EtOH) - 100 (7) 100 (11)
03 71 4 yg oil-eq./mL 90 (11) 91 (7)
06 ok 8 ug oil-eq./mL 88 (12) 36 (24)
- EtOH 32 ug oil-eq./mL 85 (6) 15 (1)
@Qb@g%@'&@%x@@%g&gé'?g@@09\’0& 0.5% (n=4) 40 g oil-eq./mL 78 (3)** 37 (4)
ARSI S RSN -
4.2 ug oil-eq./mL 96 (9) 97 (10)
8.4 g oil-eq./mL 93 (5)* 52 (36)
EtOH 34 pg oil-eq./mL 95 (3)* 43 (14)
(n=4) 42 ug oil-eq./mL 60 (4)+* 50 (6)
10 ug/mL 102 (7) 79 (21)
06 50%EtOH 30 ug/mL 100 (4) 97 (21)
mean (SD), n =4, * p <0.05, ** p < 0.01, ** p < 0.005 (n=3) 50 pg/mL 101 (7) 109 (22)
04 1 - 20 pg/mL 99 (7) 68 (5)
02 L EtOH 60 ug/mL 94 (4) 71 (14)
ﬂ ﬂ (n=3) 100 ug/mL 85 (5)* 75 (6)
0 5 pg/mL 122 (17) 92 (9)
02+ 50%EtOH 15 ug/mL 126 (7) 82 (10)*
(n=3) 25 ug/mL 123 (6) 49 (7)*+*
1t ’[ 10 ug/mL 120 (4) 85 (12)
1o EtO(I;!] ) 30 pg/mL 134 (3) 90 (15)
= 50 ug/mL 138 (5) 42 3y
P S SPP P <> 05% 5 pg/mL 109 (2) 08 (24)
50%EtOH 10 ug/mL 106 (6) 106 (27)
SOMEtOH  5O0%EtOH  SO%EtOH ("=3) 30 pg/mL 68 (6) 134 (10)
5 pg/mL 104 (3) 80 (6)
(mg/mL)  (mg/mL) (mg/mL) EtOH 10 pg/mL 101 (3) 87 (7)
06 (n=3) 30 pg/mL 79 (9)* 103 (7)
mean (SD), n =4, *p <0.05, * p <0.01, *** p <0.005 400 pM 61 (9)*** 91 (9)*
04 1 - wm T *p < 0.05, ** p < 0.01, ** p < 0.001
<11 Bl fid
0.0 |_I-|
50
_02 4
-1.0 + 1
e mean SD)
2 62O BB ® DO 0.5% EtOH) 1002
oY o7 Qr)/ 0(? o7 0(‘]/ 0?) =7 2 mg oil-eq./mL -547 (9)
EtOH EtOH EtOH EtOH 4 mg oil-eq./mL -403 (14)
2.1 mg oil-eq./mL -435 (6)
(mg/mL) (mg/mL) (mg/mL) EtOH 4.2mg oil-eq./mL -238 (40)
0.5 mg/mL 59 (0)***
50 50 EtOH 1 mg/mL 73 (0)*+*
1 mg/mL 72 (1)
C.acnes EtOH 2 mg/mL 87 (1)
0.5 mg/mL -265 (2)
50%EtOH 1 mg/mL -202 (13)
AGEs 0.5 mg/mL -379 (8)
EtOH 1 mg/mL -296 (11)
AGEs 0.25 mg/mL -55 (1)
50%EtOH 0.5 mg/mL -39 (0)
0.5 mg/mL -63 (0)
EtOH 1 mg/mL -31 (5)
1mM 57 (2)

50%

*p < 0.05, ** p < 0.01, *** p < 0.001
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In Vitro Evaluation of the Effects of Calophyllum inophyllum as Skin Care

Cosmetic Materials

Takayuki OGI, ArinaMATSUMOTO, Hiroto YOKARY O, Idam HERMAWAN, Toru USAMI"!

Okinawa Industrial Technology Center
*1 Sumaeco Co. Ltd.

Calophyllum inophyllum L. seed oil (also known as Tamanu oil) is known to have useful effects on the skin, such as
antioxidant, antibacterial, anti-inflammatory, and wound-healing effects, and is traditionally used overseas such asin
Polynesia. On the other hand, as there is little knowledge about the functionality of Tamanu oil produced in Okinawa,
the absorption spectra (ultraviolet protection effect) of Okinawan Tamanu oil and Madagascar Tamanu oil by a
spectrophotometer were compared. In addition, the leaf, branch, and root extracts of C. inophyllum were evaluated for
their antibacterial activity against Cutibacterium acnes, melanogenesis inhibition in B16 mouse melanoma, and
protein glycation inhibition in a bovine serum albumin-glucose model system. As a result of absorption spectrum
measurement, Okinawan Tamanu oil exhibited an absorption maximum around 300 nm, similar to Madagascar
Tamanu oil. However, no antibacterial activity was observed with the Okinawan Tamanu oil supernatant or the
inocalophyllin A isolated from the oil supernatant. On the other hand, antibacterial activity and protein glycation
inhibition were confirmed using the leaf extracts of C. inophyllum, and antibacterial activity and melanogenesis
inhibition were observed using the root extract of C. inophyllum.

-21-



TS IR TR v 2 —
¥ AT IR TR v 2 —

T904-2234 JHHRIE 5 2 FHFINIE 12 & 2

T E L (098)929-0111
F A X (098)929-0115
U R L https://www. pref. okinawa. lg. jp/site/shoko/kogyo/

HEMO—EEB LOEMzisH - RSN o581%, Stk ¥ —Ii

THEAG S TZ S,



