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Chemical Constituents of Myristica fragrans Houttuyn Seed and
Their Physiological Activities
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The antioxidative activity of phenylpropanoid compound extracts from nutmeg (Myristica fragragrans Houttuyn)
seed was determined. The antioxidant activity was evaluated using the 1,1-diphenyl-2-picrylhydrazyl radical-scavenging
method, superoxide disumutase assay, ferric thiocyanate assay, and radical-scavenging effect assay with electron-spin
resonance. High antioxidant activity was found in monoterpenoid extracts including terpinene-4-ol (3), o-terpineol (4),

and 4-allyl-2,6-dimethoxyphenol (12). Compound, 12 expressed particularly high antioxidant activity.
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500g 2 11DOAY J—)ViZ 1 » ARIEEL 721,
ALY ) —)VEEEL 358 Dy (EER) 2757,
DNWT, ip10g 2 FY >, PITFIIT—FT)
K OFeEE TF )V &2 AW TR U 7218, VA28
EL, NFH NS 48g, PIFIINIT—TF
VRN S 2.3 g, BERE T F )L HHHIEE 2 5 0.2 g K
ODKEEMNS 1.5 g Dl 2457,

3. #BIa  HEsHhHIC K S ITHT S
il fbre O BRKE R (Table 1) 5, FELWT D
TIVIHERENED 5 NZEE T F IV DN
T, GC-MS (SHIMADZU GC-2010, SHIMADZU
GCMS-QP2010) ZHIE LD DR EIT> 72, 4
&t & LTI, Column i Rtx-5SilMS (0.28 mm
X30m) ZMHWT, Column Temp. : 40°C [10 min
hold] ~330°C [10°C/min], Injection : 300 °C T{T>
7z,

4. HIEMHFER

4-1. DPPH 72 HIILEEMRAR Tnhzth
DILEMD 1mM Ty ) — )RR zEER L, BER?
WCHEC CTHMEL, S17nm ICERE L =006 EEET
HIE U7z,

4-2. SEMEERMEEWHR (SOD) HE  znz
NOLEYWD 3 mm DMSO Fik 2 ERk L, SOD i
PRy b FesisEE s 2 W TRESRD T8
UTCTHMEL, 560 nm IZ3%E L 25 EE CHIE
L 7.

4-3. ESRZAVLTZHILEERRORAE 2

Table 1. DPPH Radical Scavenging Effect Assay and Su-
peroxide Dismutase Assay of Seed of Nutmeg (Myristica fra-
grans Houttuyn)

DPPH radical s(;‘.pero’“de
. ismutase
scavenging effect .
Extract activity effect
Scavenging rate SC. b Obstruction rate
(%)9 %0 (%)°
Methanol 93.8 26 16.4
Hexane 73.1 92 20.3
Diethyl ether 93.1 15 39.0
Ethyl acetate 95.4 7 46.1
Residue 90.3 24 40.0
a-Tocopherol? 94.7 13 7.8
Ascorbic acid? 97.5 7 18.7

a) Concentration: 0.2 mg/ml. b) 50% Scavenging concentration: ug/ml.
¢) Concentration: 1.0 mg/ml. d) Concentration: 1.0 mm.
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Ve /T4 7 —)LVEWR 2.5ml, 0.2M V) > i % @ik
(pH7.0) 2.5ml, ZA¥/KIml Z&KLEWDOLTSY
J —=I)ViE#wR (0.2mM) % 0.5 ml, 46.4 mM AAPH
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thoxyphenol (12), KO p,p-Di (1-aziridinyl)-N-(4-
methylphenyl) phosphinic amide (22) T&® > 7~.
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Fig. 1. Gas Chromatogram of Ethyl Acetate Extract
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Fig. 2. Chemical Structures of Major Components in Ethyl Acetate Extract
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Table 2. Major Components of Ethyl Acetate Extract

(1; ;l;l) Compound (;(;r:;)o(si;ic;n (ljn ;l;l) Compound (;(;r:;)o(siozo)n
17.69|Linalool (1) 0.64 |26.71|Tetradecanoic acid (13) 1.72
18.09|trans-Carane-cis 4-ol (2) 0.33 |28.84|Dibutyl phthalate (14) 0.34
19.20| Terpinene-4-ol (3) 3.10 {|29.05|3,4,5-Trimethoxy benzeneethanamine (15) 0.90
19.44|o-Terpineol (4) 1.15 |[30.52|Oleic acid (16) 0.48
20.93|Isosafrole (5) 0.79 |34.51|1-(2,4-Dimethoxyphenyl) -1-propanone (17) 1.99
21.80|Eugenol (6) 1.59 |[35.15|9-Octadecenoic acid (18) 0.53
22.40|Methyl eugenol (7) 2.27 |35.31|Dehydrodiisoeugenol (19) 2.94
23.11|Isoeugenol (8) 2.15 |35.42|2,4,7-Trimethyl carbazole (20) 0.73
23.69|Methyl isoeugenol (9) 1.61 |35.87|Eugenyl acetate (21) 0.46
24.07|Myristicin (10) 17.60 |35.95 |p,p-Di(1-aziridinyl) -N- (4-methylphenyl) phosphinic amide (22) 5.79
24.28|Elemicin (11) 3.24 — |Others® 42.29
24.93|4-Allyl-2,6-dimethoxyphenol (12) 7.36 | — |Total 100.00

a) Others consisted of several components.

Table 3. DPPH Radical Scavenging Effect Assay and Su-
peroxide Dismutase Assay of Compounds in Ethyl Acetate
Extract

DPPH radical Sd‘%peromde
. ismutase
scavenging effect S
Compound activity effect
Scavenging rate SC. b Obstruction rate

(%)@ %0 (%)9
@3) N.D. >400 12.0
(5) N.D. >400 N.D.
(6) 96.3 20 20.9
7 N.D. >400 7.3
8) 94.2 28 25.9
9) N.D. >400 6.5
10) N.D. >400 N.D.
(12) 93.8 12 43.4
o-Tocopherol® 94.7 13 7.8
Ascorbic acid? 97.5 7 18.7

a) Concentration: 0.2mm. b) 50% Scavenging concentration: um.
¢) Concentration: 3 mm. d) Concentration: 1.0 mm. N.D.: No detected.

WTIBRF I TR Ens ARz {To72 &
ZA, HELWEERBHIZIEO N Rh>k. —H
1213, 50% DPPH 7 Y LI EIEE (SCs) 1B
WT, s TdH 5 a-tocopherol & [FlZ% D EfHE
ZRl, mWIPHIVHERZEZAL TWD T &0y
Moz, ZTOMDIEEY 6 KT 8IZHBNWTHRIfR
TIOUIIIVHEENRDPHI TSI L2 HRT D&M

Table 4. Radical Scavenging Effect Assay by ESR of Com-
pounds in Ethyl Acetate Extract

K
Compound [(I-mol~!min~—]
(6) 0.17
(8) 0.10
(12) 6.60
a-Tocopherol 35.00

T& /. —F, ENERERENRABRITENTI,
6,8 MU 121Z%E W\ SOD {EMEEERT Z &0
Mmolz. WO REN S, 21N TNdmEmNn
FeAbREZ BT 2LBEMTH 2 T NG 7.
KIZ, TOXIBREIET Y NIVIHERSENE
SENTALEMTONT, TIIUNIIVHEEREDEETE
B I P HIVHERZHSONIZT S Z EZ2HMIZ
ESR IZ X % Elii 5 217> /2. £ DR % Table 4
WRT. ALAYO x/a(ax) ZRRIET S 70y
NTEMEEL 72, ZOfER, TN OLEamicHd
LI VNINVHEOKEEERZIKRLEEEIA, o
tocopherol>12>6>8 £ 720V, DPPH 5} )L {4
R B DR ELLDBIE N S RD 7= SCsp 1T &
LI VHIINEREAKOKEEZRL, ETHED
HENRKENWDHDONENWT PHIIVEEREZRT Z &
MNGrin-o 7.
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Fig. 3. Ferric Thiocynate Assay

RIZ, FEEOEBLZMGIT 5 REHS MTT
L2 EEHMICOY DB ETT> . TORRE
Fig. 3179, ABHERMO O > bo—)Uig, K
& EBHITHIE DfED 17 UL IEE D HEhnHEE
oD, BBAMobiE{E# THh 5 BHT (butylat-
ed hydroxytoluene) TIIWFED EENHIZ 5N,
EWIRERR IR R 2R Ui, IBE @B L DRl
B C b 2 IGMERE 32 D FHERN R ITB W T BRI 7R #E R0
ROLNTF Y ATETHICEAT S 8 KU 1213,

8 BEEIR DEEICBWT, EmEE L THWE
BHT & ZIXFEEOEMENSE SN, &mWIEERL
WHIN RN D2 Z E2WHENTTHIENTE .

4lal, AEFFETITo /72 DPPH 5 2 hILIHE R
B, TEPERRFHE AR, ESR 2V
FIVIHERE DRI R OO ¥ > gkitBricx LT, &<
2, RIZVWTNOREBRICBVWTD BIFRHERE2S
HIZEMTER, ZOZENS, EWIEEILEEEFE
BI2{eamis, XOEVRICE ROFIIVENTE
FEL, Ld p- M7 UINVENEMT S Z EICk
D, BWHIBLENRE T2 L 2HBT 22 &M
TE.

X/, FYATOBTHICEET S 7 )70
IN) A RRIEEWOHRMNS 20EFEZHSNTT
BHZEMTE, FEIZ, 6 KU 8 ZE5L 3Ky
(GLC &A%, 11.10%) OEZHEESNKE WEEE
TF )L E W LRE N B L 2B/ D 1D
IZR>TNWEHDEEZ S,
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