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quantitatively analyze terpinen-4-ol, a-pinene, methyleugenol, elemicin, safrole and myristcin in 16 batches
of volatile oil of nutmeg. Combined with anti-inflammatory activity dose-effect analysis, the quality of the
active ingredients in nutmeg was evaluated. Methods: CO, supercritical extraction method was used to extract
the volatile oil of nutmeg, and a GC-MS/MS method was established to analyze the six components in nutmeg.
Methodological investigation was conducted and the content of six components in 16 batches of volatile oil
samples was determined. Gas chromatographic conditions: J&W DB-17ms gas column (30 mx0.25 mm, 0.25 um);
temperature rise procedure: 50 °C, keep for 1 min, rise to 150 °C at the rate of 10 °C + min™, keep for 3 min; then
it was raised to 250 °C at the rate of 20 °C-min" and keep for 3 min. Inlet temperature 280 °C; the carrier gas was
nitrogen, the flow rate was 1 mL-min™, the shunt ratio was 10 : 1, and the sample size was 1 pL. The inflammation
model of Raw264.7 macrophages induced by lipopolysaccharide (LPS) was established in 16 batches of volatile
oil, and the pharmacodynamic analysis was performed. The volatile oil samples were analyzed by principal
component analysis (PCA-X) and Pearson coefficient was positive compounds as contributing components.
Results: There was a good linear relationship between terpinen-4-ol, a-pinene, methyleugenol, elemicin, safrole
and myristicin in the corresponding concentration range. RSD of the six components ranged from 0.18% to 0.90%
for precision test, 1.53% to 2.90% for repeatability test, and 2.11%-2.94% for stability test. The average recoveries
(n=9) were 98.32%, 99.41%, 94.79%, 98.82%, 96.14%, 97.81%, and RSD was 1.51%, 1.62%, 1.87%, 0.71%, 1.82%,
1.31%, respectively. The contents of terpinen-4-ol, a-pinene, methyleugenol, elemicin, safrole and myristicin in 16
batches of volatile oil samples ranged from 4.674-12.432 mg - g, 2.316-11.121 mg - g, 0.201-4.653 mg - g,
1.047-10.488 mg - g, 201.776-402.163 mg - g, 7.888-39.570 mg-g", respectively. The results showed that there
was a correlation between the anti-inflammatory activity and the content of six components. The anti-inflammatory
activity of methyleugenol, elemicin and myristicin contributed, and elemicin contributed the most. Conclusion:
A dose-effect relationship analysis was established for the anti-inflammatory activity of six components in 16
batches of volatile oil of nutmeg. The method is simple and rapid, and provides a basis for the quality control, safe
and effective application of nutmeg.

Keywords: volatile oil of nutmeg; CO, supercritical extraction method; GC-MS/MS; content determination;
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WA IR AR A BRA R BEER (it
5200825-076, ZiJF=95.00%) . R T FHEH
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EAM (PR CHRBHE <P ESBERAF, #t5
25200114 ) , fgZHE (LPS) ( PUks 3 B i B 75
<> ARAA, #it5SMB00704) , —
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T WA (P, ENJE . HORVEIE) A BCEAE S B ER S

2
2.1 CO,
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M IR RN mPalit, BN &ML 5, MEJ1ik
F|5 mPalEJI0E, WCAR YA HRY) A 45 2 ot A
AEURAE R P HUR LR 2

2 16

Gi's PO /% %5 IR 1% %5 RHCE /% %5 IR 1%

S1 35.50 S5 33.33 S9 33.97 S13 42.00

S2 33.86 S6 37.34 S10 35.16 S14 33.68

S3 36.97 S7 37.74 S11 39.79 S15 31.59

S4 35.38 S8 31.78 S12 30.75 S16 25.42
2.2 KHI&W DB-17ms AR RER: (30 m x 025 mm,
2.2.1 0.25 wm) ; FHEFEF: 50 C, PAFF1 min; LA

K B IBGE KRR AR S0 w LE TS mLE R,
HMAECKEER, R, B mLE R HFLIE T
(045 pm) #o9E, HIf5,
2.2.2 X HRSEEI
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W EARZS mL, 805 55 1.980
2.000, 0.922, 0.924. 7.200. 4.000 mg * mL™'
4-TEIREE . o —JRM . AT &AM, MiFR. EiE
. WEEB IR, BE, 4 COIER .
2.3 GC-MS/MS
2.3.1 GC&A
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FAFINGE, BRI . LIS a Y b
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THINENER R AT

4 6
% [l 5 r LMEVER 7 (mg » mL7™")
A TR EE ¥=6.71 x 10°X+8.17 x 10° 0.9922 0.2970~0.0297
o — TR Y=1.45 x 10°X+2.45 x 10’ 0.9928 0.3000~0.0300
R T ¥=2.86 x 10°X+8.31 x 10° 0.9906 0.1844~0.0030
Wiz Y=7.43 x 10°X+1.37 x 10’ 0.9929 0.2772~0.02772
W ¥=2.89 x 10°X49.22 x 10° 0.9912 7.2000~0.7200
PR Lt Y=2.42 x 10°X+1.68 x 10 0.9984 1.0000~0.0200
2.4.3 KL TE24 hINERETE RUF

&I “2.2.17 UG ER (S2)
P 2317 TR Ak SR Sl 6Tk, e SR
WA, HHEA-BEREE . o TR . FIETHH .
MiEZR . EEE . SR FIRSD A N
0.90%. 0.57%, 0.63%. 0.23%, 0.82%. 0.18%,
FEUA T G 2 R
2.4.4 FEMIAR
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TR 7 il g o I A VR, R <2.3.17 T
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Wl . a-JRM . WERTHEE . IEFFX. ¥
. OB &R 0h0.246. 0.203
0.120. 0.249. 6.275. 0.892mg - mL™", RSD/34 N
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FZIEEEERAT
245 FEtiALm
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A-THIREE . o —JRM . HIET &M, MEFR. His
% N REREAIE T FARSD > 1 2.94% . 2.49% .
2.81%. 2.33%. 2.11% . 2.83%, FEHIHHL A
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SIMCA 14. 180, A6 WL AR & A, X
LOHERFE A6 B AT 5325, 2l SRR
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35.38% ., 37.78%; ~FEr-HBMSTIRESAERINSEN B, 4-BGRE . o —IRIGSHEECRIEA S, MR
By, N42.0%, (FEHMFRRMPRLTHBH S B0Bh0.6897, 0.5324 (P<0.05) .
wEAK . FRBCRS & W0 & B ifPearson T &

5 16 6 n=3
e S/ (mggh)
4 B o - JRM FHEE T Ay MR HFER A 157 ik
S1 9.230 5.644 3.930 6.510 287.441 26.857
S2 8.814 7.052 4.229 8.814 221.057 31.379
S3 10.246 11.121 3.859 6.621 343.787 38.969
S4 8.870 10.408 4.235 10.488 276.682 34.001
S5 9911 6.907 3.360 6.387 229.895 25.923
S6 7.197 8.752 3.121 5.201 281.425 32.478
S7 10.599 6.002 1.586 1.047 334.030 39.570
S8 9.241 5.605 4.110 8.516 251.210 28.852
S9 5.550 7.245 1.567 1.244 240.026 25.800
S10 10.437 6.002 4.653 6.519 219.474 23.776
S11 12.432 7.995 4.592 7.109 272.103 27.147
S12 8.237 4.719 2.338 3.831 354.595 36.423
S13 10.196 6.257 0.201 5.190 207.004 20.794
S14 9.757 7.709 2.780 5.330 351.440 33.319
S15 8.004 4.387 3.275 5.896 201.776 22.999
S16 4.674 2.316 1.637 2.353 402.163 7.888
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10

S8
S6
:
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§13
1

2 16 6 HCA
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2.6
Raw264. 740 i1 F190% DMEM 58 1% 77 it +
10% 4 11E, 5%C0,. 37 CA&MBHTEFE, 4
K ZE80% il A i TG AR o WA T X6 B0 4 9 1)
Raw264. 741, il AL LANMIEIR, THRE AN R
5.6 x 10°/mLAEF 96U, BEFLI00 wl. B
TAMEEFRA 24 WG, T AT K Sk,
SYREE A B 2T EA, S Edinsg
HPBS, PRI PIZHKE100 ng « mL™' LPST 14
Wi S ST RAERLL ; 259 T gl (S1~S16) 43

WINAHPE100 ng » mL™' LPS+15 g+ mL™" £&4Ht
WHERM (DHFERMZ R ) o 24 hEfiH—%
A (NO ) I 50 S A il i P NO & .
WISHHE L, “x+s” o, Git BB
KM Graphad 10331, ZFEAR B HREEIT
225781, P<0.05INAZES A #E XL, 53R
ke, SEHAMLIL, BAMANOT & &5
(P<0.01) ; SBIRAFALL, SHORIE K]
B EREIRNO ST I, Hoh TP iS4 . S8
DL B 57 7= 1 (X S 10K Sh bt R SR s A

6 LPS Raw264.7 NO X+s n=3
251 NO 430t / (mmol « 1) iRl NO 43t/ (mmol - L)

2 HA 1.130 £ 0.161 (ERIEE] 9.930 +0.797"
S1 8.187 = 0.412" S9 8.007 = 0.117"
S2 7.670 £0.728" S10 6.757 + 0.600"
S3 7.927 +0.522" Si1 7.483 +0.283"
S4 7.017 + 0.356" S12 8.657 +0.155
S5 9.162 + 0.370 S13 7.770 + 0.2762"
S6 8.080 + 0.521" S14 7.407 £ 0.0750™
s7 7.927 +0.367" S15 7.667 +0.167"
S8 7.303 +0.351™ S16 7.560 + 0.080"

TE: "P <001, SEAHLE: "P <001, SRR,

2.7 -
B b3k 164t U EL R AR A dh 64 I
MERRHAERY, NOZRNERY, R
SIMCA 14 TRAFDEAT I 58 0 e/ 3R ) 53 A

( Orthogonal Partial Least Squares, OPLS ) FIS—plot
g3Hr, OPLSM A& R INKI3 7, 78 h E B 4%
% ( Variable Importancein Projection, VIP ) {E i
7o K 164U K I E B APINO 2525 hi b
Bl 7 ASPSS 2500 i, SRJ5 R Pearsons)
PrASett. Plo i & o AR, 29808 s N
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A, THE6A A i 5 2 RS AR 2 [B] B Pearson
R, S5RNET, PRGSO MS SRE
B, -, o TR . HRT &
By, iR R S IEME, EiRE, NOERS
R, HPHRETER, MEX. N
ik 5 20 e R AR, A R PR BTk
(HERBEAR) , BRI 5 2530
AR . RVIPATAL, WEREE | N O R
EXHBTRIEHE MR RE (VIP>1) .
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61N RIS RA (OPLS)
A
087 Quz=
0.6 RFET &
0.4
= 0.2
= 1 PUE Eﬁé'q?fﬂfn
s O]
°-02 1 @FEER
-0.4
06- [ IBEE
0.8
-1 — T T T L e B
-08 -06 -04 -02 0 02 04 06
pl1]
R*[1]=0.0799
3 OPLS
7 6 Pearson VIP
)i'%x Pearson FHC 225 P VIP {8
A— TR 0.027 0.922 0.075
o - JRME 0.046 0.867 0.174
FHL T 1 0.274 0.304 0.209
MHER 0.308 0.246 0.373
HREE -0.097 0.721 1.232
TR 57 5k ik -0.238 0.376 2.065
28 6 wmol « L' HI6N L4, 24 hiEfdi FlElisaill & iz,

Raw264. 741 i3 ffi FH90% DMEM = 4 55 55+
10% G413, 5%C0,. 37 CHEM TR, &
K ZE80% Al A I HEA T AR . HUAL T X £ 34 < 1 1)
Raw264. 7410, il RA0M B, JHHE A0 i % B Ry
5.6 x 104~ /mLAEFh F24fL# b, £:4L500 pl. &
TR TR P24 b5, Raw264.740/1105.6 x 10°
DN/mLIEEF T 2400k, BAL500 p LIEFE24 h, K
TR ES B SCiHk, s as A BRI Ry
YT, Hhas (almsE = PBS, BRI imA
LPSH#FATF, THZHEHR100 ng - mL™, 259
T AL MALPSIE WG, 43 5N A 23 2 k50

SRR C S PR MACEE R

g NOW & i) Gk E 35 W IL-1 8 FINO
K, ZEH L8 . F9. A HAMIL,
HIL-1B8 HFREEAR (P<0.01) ; HHALH
AL, 4-WimmE . NS EEE . HIRTHE . HFE
R, BMERPEMHRIL-18 13w (P<0.01) ,
23R, BOEIZINOR /MR BT (P<
0.01) , SHRIZM, 4-BERmE, BT HE.
MR . BRRER WEIHINOM /3 (P<0.01) .
F LA F A8 R LPSE S Y Raw264.7 1 1 4
it S E 20 PR 1 3 B ek R AR AE A
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8 6 LPS Raw264.7 IL-1B pg- mL™
2391 il
S HH T2
o - MG AW T IR) 52 i FL T A WA 2 HREER
15.07 = 17.38 + 15.83 + 14.87 + 14.07 + 14.09 + 13.79 + 14.95 +
0.8497 0.4753" 0.1796 0.88217" 0.6940™ 0.2159™ 045217 0.1829"
e SEAYMLE, "P < 0.01; SERAMLL, P <005, "P <001,
9 6 LPS Raw264.7 NO mmol- L™
2 1A
S HA A2
o — JRMG ATl A [R) 175 ik LT M2 Ui
1.625 + 16.16 = 1535+ 14.88 = 15.95 + 14.42 + 11.65 + 134 +
0.07813 0.1353" 0.2511° 0.1966" 0.1966 0.3713" 0.4130" 0.0902"
e SEAHUME, ¥P < 0.01; SERI4IME, P <005, "P <001,
3 3.3 6 GC-MS
31 SRR A SRRl R = I N L (R

T4 R 2H T 3 G C—-MS/MSTE X A & 5 45 &
WY AT M, ZENIST I 3% B 128 X6} 1R 73
Mr, ghAScEkl™ ", L 20 sy, EE R
o —JEM, 3-E, DI, Rk, A-ia
o —FAVHEE, SHARUG, BRRE, WIET N, HE
STHMEy, NEER, AR, REER, i
Vet UG TR 8 o B 0 o — DR M L A—mi M L B
R, WETHB . WEER . ERIETE8E
T
3.2 CO,

P I 3 B v H O S R K 2R KR
2. A Bh K 2R R 2RI . AN CO MG A
FEE . PRSCERPHRGE , R ERERE R R AR gk
IR IR N 5.23%, Bk 78R
M RICR 4.53%, BHEERICE H1.00%,
CO, I FAEBOBCR B8 6.78% . CO I FLAEHL
AWML S R EAFEEBOR AR, v LU R 1k
ZIG R AR, HCOMAEE L, AIfER
i, [FIRTAEBC REAEAR, T A K H R AR AR 7 A
AR o ARG R B HE I L CO, AR RE B A B 4% &
T E IR IR N 25.42%~42.00%, Hd ) K. )0
i DX PR R ik A A R ) AR R S B35 % LA
e ORTRIE VAN [] 7= i ) 32 568 o o 43 A 1 LAY
HOIARIE

zhgysh

MARGEMIER . HRPEHBER . o -IRE
VTR 0 Tk A A A P W AN 4% E AR AL A3
COX-2, iNOS, PGE2E{TNF « 55 48 4iE A T 1 7K
VR AP R S E W T VE Y W T HH A A
RS/ E (VR ) KETNF-o 1L-65 14K
T3k, TmIMEIPIZK/AkS 530 PR a5 P Bk i
TR S A5 . S R A T,
T SCRRP R T A P ) B ERE R (il
64.74% ) FKIN B RBPLR TGN, NOM A A
IR A (53.14+1.6) %, BANEAFTERH
(66.87£1.5) %, WA= H T H# KM NIE
Mo o —JRMs . 4-mEHame., HEETHD ., BEE.
WREER . AR R SR T AR AR
RG=8, AFEF=HEE 2R, BARe R,
AR R A RS

X F AR 6 HE ST A 163 VK PR 52 8 4% % Jih Ak B
LPSi% S Raw264.7 5 Wi i R AER Y, (81 i
W E A RIRLPSIEAREE (10, 50, 100, 200,
500, 1000, 5000 ng * mL™") T HiRaw264.7 5 W4l
it S G AE AR A, f ZARHE N O 43 I e K S ik
JIT 55 FH 00 S B AR A N AR I i TR LPS &
L, GEN100 ng - mL7'y PR FT I A A ] v
FE R GREE R M AE R (7.1825, 15.625., 31.25
g s mL™) XINOSHLIIFZI, NOSHI &S5k
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(0.71£053) . (1.06+0.10) . (1.34+0.30)

ng - mL7™', FAEFENEEELIMAWE NS
pg - mL o XFFONMAT PR IEERFST, A
ZH HT R M 4591 12,5, 25, 50 wmol « L™
96> PR B4 T TR aw264 .7 Fi I 41 il £ <7 48 e
R I3 2 A N O 3 1 WL A [) B AR e JE o
IR R, 25 SRR W2 A AR N O 43
WA (0.42 £0.0000) . (18.12 +0.6505 )
mmol + L', L FASTR] ¥ B 1 64 570 SN O 43 1k
BN (11.21£0.3376) . (10.66 +0.2404 )
(2.040 £0.1046 ) mmol + L, PRI TE T B R,
OB E M50 pmol - L',

AIRIEEE ST T CC-MS/MSTE E 43 BT CO B I
SRR SRR At 6 B i, S T 6
B ELAT R 0 4 8 R A ) O R B ), R
T g2 g (50 ~ 280 CHIRRFTHE, (BE M
250 CLAFHAB AW, FILEEHS0 ~ 250 CryfE
FPTHE; EREAEEP R TR, ECOkE
TSR, 1E O e v 70 10 7 il 3 T H B
PRI 36 FHAE O e VE R 7 o 45 S e B 4 s 1t
o -JRM . HEET &l MIEE, HME. WU
Mk 1) & B9 0 4.674 ~ 12,432, 2.316 ~ 11.121
0.201 ~ 4.653. 1.047 ~ 10.488 . 201.776 ~ 402.163 .
7.888 ~39.570 mg - ¢, HIrEkWIME , R, HE
PELT
3.4

A A A R B LIVER,, AIRAIT7.S gR
R RN AT B e Ty i R, HALHI T R
R PR s Bk A AU B i e RSB
()3 A 4,5~ 5K Ol . A9l R Bt
WA A R 1 mLIK /N BR2.0 s BEA T T i o046
SETSHN, PAEERE . BOREmE I 2R T Ik7.1 . 1.28
g - mL7, EEEGE, SOENLLE R B
T PR 2 5eE 7 T b R 1) R 28 N R 7 s Bk
RO WRA TN . BRI EIR, PLRIE
PES 6o & i B — A OCHE, Hh 4546
B, oM. HETHEH . MERSAMEIEM
XK, WMiEASEENRSERE . RUERS
R ARG, AT R MiiZ= PR iEETT
BRFRE S . 6N BRI RE I HINOFIL-1 B 1953
Wh, PRCAE SR AR 7 FRONACEE X 1R 2 58 4 R T A
BUORMA RS BTy, XU s E . |

+ & % b ST

R B RE I LA S, P A A
AR

A6 3 o e PA) S P A M I B
T MR R BRI AR M P4 25 4%
FMABTE 225, A SRR E MR 2 L D[]
VERT, AR B P e YRR R, % o
PG, SRR A TR, IR IR R Rk
EIE B I EE IS/
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