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Abstract:

This article presents multiple potential uses of the Yakushima native cedar (Cryptomeria japonica),
known in Japan as the Yaku-sugi tree. The Yaku-sugi was divided into four parts: leaves, branches
with leaves, branches, and stems. We obtained the essential oil, hydrosol, distillation residue, and
distillation wastewater from the trees. Essential oil and hydrosol were determined to be volatile
organic compounds. All samples were screened for the following bioactivities: antioxidative,
antibacterial, and anti-melanogenesis activities. Freeze-dried distillation residue was tested to assess
whether it had a deodorizing effect. The main component of the leaf essential oil was found to be
monoterpenes. In contrast, the stem essential oil mainly contained sesquiterpenes. In terms of
bioactivities, the leaf essential oil showed antibacterial activity and the stem essential oil showed
anti-melanogenesis activity. Distillation residue and wastewater showed many activities, including
antioxidant, antibacterial, and anti-melanogenesis activities. Moreover, the residue had a deodorizing

effect against ammonia.
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bl & - 2.2mL/kg INE 2 0.3mL/kg INE @ 1.2mL/kg INE 2 1.2mL/kg
a-Exv 13.06% a-Exv 23.20% 0-A¥%yv 11.70% B-FLv 12.64%
B-Exy 8.19% HYERY 17.12% va Sy 8.24% 0-AP %y 12.34%
vyarey 882% vaTky 961% @ a-I—TFTAE—)L . varey 9.60%
AmLy 9.18% VEZRY 6.17% 6-20" ILE—L 7.31%
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a-Exv 6.20% 6.72%
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£2. 75V Y-FFHNMECEBMWEH (mgGAE/mgXmeans=SD, n=3)

JEORE | EB AL 4 ES 33 R
GiERlil 0.5+0.0 0.7+0.1 0.8+0.1 0.8+0.1
NA Fayiv n.d. n.d. n.d. n.d.
Wi 90.6+3.3 97.7+2.9 48,0+10.9 70.6+1.4
JFER 46.0+3.5 46.7+2.8 27.4+1.7 107.1+4.7

X1mgdh 7z h D E R4 E  GAE: Gallic Acid Equivalents
Xn.d.: not detected
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S0l A ORAC ¥1 DPPH 2 ABTS %2 SOSA %3
" " (mg TE/mg) TEAC(1e g/ 11 g) TEAC(1 g/ 11 g) U/ g)
i 0.017+0.002 n.d n.d n.d
. R 0.014+0.001 n.d n.d n.d
H 53 0.017+0.000 n.d n.d n.d
i 0.012+0.001 n.d n.d n.d
T n.d n.d n.d n.d
SN K n.d n.d n.d n.d
N FERYIL 53 n.d n.d n.d n.d
23 n.d n.d n.d n.d
£ 0.131+0.035 0.32+0.01 0.16+0.01 0.8+0.2
Tt K 0.268+0.023 0.25+0.00 0.11+0.01 0.4+0.0
53 0.700+0.022 0.09+0.00 0.09+0.00 0.3+0.0
i 0.341+0.029 0.09+0.00 0.11+0.01 1.1+0.1
£ 0.061+0.001 0.07+0.00 0.08+0.00 0.2+0.0
B ks 0.060+0.001 n.d 0.05+0.00 0.2+0.0
53 0.054+0.009 n,d n.d 0.1+0.0
i 0.058+0.003 0.18+0.00 0.16+0.01 1.2+0.1

X1y 7imgh-ho tnnry 7 ZAYsE  ORAC: oxygen radical absorvance capacity TE: trolox equivalents

x2. it IMEWE  DPPH: ¥ 7x=)LEZ7 VY ILEFIPL ABTS: 72/ EARVYF 7YY v AV Vi
TEAC: trolox equivalents antioxydant capacity 3. SOSA: ME&{L¥il 288  superoxide scavenging activity

Xn.d.: not detected



PGP OBE, ORACHIE, DPPHZ ¥ %
WEEIE, ABTSS 2 A Vil 6N, & X 0SOSA
HEIC k> T b, RifIE XY 7 — bt L
TN, BERS BRI L 7o K R SRR L
THW,

STOIAEEIZB VLT, N Fa Y LIdiEdE2 xR
otz FEHIZORACTHTDICTEMEZ R L 72

# 4. PiEEYE: (mg/mL n=3)

23, M DR L CTIXIEED e o o, —T7, PRI
DAY ) =N BER O A EYNE, — e
EoiEM%E R L7z, ORACTIIIEE- KR D <.
RTHEE L, DPPH, ABTSTIXRE-EI R D
L RO TR - TE & BE-TE, SOSATIX, B
- & RIS SR o 72,

KIGH « E.coli {7 K7 ERE - S.aureus
AR YA MIC MBC MIC MBC
(g/mlL) (ng/mlL)

A n.d. 2000 2300

gty ke 3E 1400 2400 1100 1100
Ll 53 n.d. n.d.
6 n.d. n.d.
i n.d. n.d.
oy ke 3E n.d. n.d.
AUl 53 n.d. n.d.
[ n.d. n.d.

E n.d. 800 1100

. FeEE n.d. 800 1100

R 33 n.d. 500 800

[ n.d. 200 200
E n.d. n.d.
- Fe3E n.d. n.d.
s 53 n.d. n.d.
25 n.d. n.d.

MMIC: f/NEBEIEEE  minimum inhibitory concentration MBC: /MY EEEE  minimum

bactericidal concentration n.d.: not detected
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Sh) i 320 ng/mL 160 ;e g/mL 80 e g/mL
MC (%) CV (%) Type MC (%) CV (%) Type MC (%) CV (%) Type

A 524+14 77360 B 61515 798440 B 73.7¢53 923190 B

oo i | 58.1+19 72101 C 676£20 824436 C 80.8+2.8 102.3+38 B
53 524+0.7 70.8£3.8 B 60.7+24 79.2+1.3 B 71.1£32 950+68 B
i 61.3+t1.1 982465 A 75.3£06 928457 C 86.0£14 109.1+6.3 B
14 77.3£05 108.7t15 B 884125 1029+39 C 92547 985169 C

i i | 796+19 98713 C 85608 94.2+73 C 90.5+0.8 1035+7.3 C
1% 485+0.8 924+35 A 68.8+1.1 1087453 A 83.2+24 97067 C
[ 47.1£0.7 824+0.1 A 65.1£1.0 995+36 B 778t10 1044+78 B

XMC: X 9 =v&EFZ* melanin content (%)

XType: B#EMilh 2 5 = v &H%HE MC/CV=A<65<B<80<C

CV: flifad: 773  cell viability (%)
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) S 320 e g/mL 160 e g/mL 80 1 g/mL
H (=]
MC (%) CV (%) Type | MC (%) CV (%) Type| MC (%) CV (%) Type
| 1180+1.9 99.0+37 C | 1165+1.0 1065+t1.2 C | 1156436 116.1+48 C
oot pryy BR[| 1135205 936£10  C 1150432 1023539 € 108731 1144236 C
K | 1156449 955+1.9 C | 1135432 1049+3.1 C  1138+27 118040 C
% | 1188+23 103714 C | 117.7+00 107.1£t1.8 C  1198+14 1053+28 C
1= 68.3+32 89.1+43 B 750452 832+37 C 815+36 90.0+45 C
Feii FetE | 799435 103.3+t14 B 914+7.7 104.7+35 C 86.0+7.8 980+26 C
53 454406 709+46 A 523+1.3 819+14 A 629+20 89.1+08 B
| 413476 252420 C 442+33 64.1+55 B 55.3+0.8 95.1+42 A
¥MC: X 9 = &A% melanin content (%) CV: flldd: 7%  cell viability (%)
XType: B#Efilah 2 7 = v & EFHE MC/CV=A<65<B<80<C
7. X7 = vEAR/MEAEARL (%)
=t S 320 pg/mL 160 ¢ g/mL 80 g/mL
MC/CV (%) Type | MC/CV (%) Type | MC/CV (%) Type
= 67.8 B 77.1 B 79.8 B
- 4 80.6 C 82.0 C 79.0 B
L 53 74.0 B 76.6 B 74.8 B
W 62.4 A 81.1 C 78.8 B
#E 119.2 C 109.4 C 99.6 C
4 FEvL i 121.3 C 112.4 C 95.0 C
VA A
% ¥ 121.0 C 108.2 C 96.4 C
i 114.6 C 109.9 C 113.8 C
= 71.1 B 81.2 C 93.9 C
. ki 80.6 C 90.9 C 87.4 C
' 33 52.5 A 63.3 A 85.8 C
i 57.2 A 65.4 B 74.5 B
= 76.7 B 90.1 C 90.6 C
. i3 77.3 B 87.3 C 87.8 C
e Bkt
53 64.0 A 63.9 A 70.6 B
i 163.9 C 69.0 B 58.1 A
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