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Abstract: In this work, the chemical compositions of 16 batches of nutmeg samples were identified and analyzed, and their common
chemical components were analyzed by principal component analysis and cluster analysis. The color, odor, shape and other properties of 16
batches of nutmeg samples were recorded, and the essential oil of nutmeg was extracted by steam distillation. The volatile components were
analyzed by gas chromatography-mass spectrometry (GC-MS) combined with the NISTOS series standard library, artificial identification and
analysis. These 16 batches of nutmeg samples were comprehensively evaluated using principal component analysis and cluster analysis. Most of
the 16 batches of nutmeg were oval, grayish brown, with strong aroma. The 17 compounds were identified from all the nutmeg volatile oil,
which could be summarized into 4 main components by principal component analysis, including 86.26% of source information. The cluster
analysis results showed that 16 batches of nutmeg samples could be clustered into two categories. The S;s batche was clustered into one
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category, S;-S4batches, S batche were clustered into one category, respectively. The two analysis results were agreed with each other. Through
principal component analysis and cluster analysis, combined with trait quality and safety analysis, a quality evaluation system for nutmeg

volatile oil was established, which could provide a reference basis for further development and research of nutmeg volatile oil in other aspects. It

will be a comprehensive method.
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Table 1 16 batches of nutmeg sample information
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Table 2 Record of related traits of 16 batches of nutmeg
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Table 3 Common peak information of 16 batches of nutmeg

g5 e AR ELLAR wEHE  5FX 2Tz
1 b (1R)~(+)-Alpha-pinene 6.558 CioHys 136.234
2 Bt S-Pinene 8.132 CoHie 136234
3 KFE S a-Phellandrene 9.328 CoHie 136234
4 3T Carene 9.620 CoHie 136234
5 A M a-Terpinene 9.975 CioHs 136.234
6 AR- AR o-Cymene 10.420 CioHy4 134.218
7 AT b y-Terpinene 12668  CypHie 136234
8 SHEs Linalool 16121 CuHO 154250
9 ()-4-E B2 (-)-Terpinen-4-ol 20702 CpHiO 154249
10 alpha-#2d B alpha-Terpineol 21.310 CoH ;30 154.249
11 ek Saftole 25231  CjH;g0,  162.185
12 (-)-Alpha-J o-Copaene 28.064 CisHy 204.351
13 LB AT B Acetic acid geranyl ester 28.333 CpH,0,  196.286
14 R T A Methyl eugenol 29.026 CH,0, 178228
15 AT A8 F it (E)-Methyl isoeugenol 31492  CHi,0, 178228
16 W 2 R Myristicin 32202 CyHp0; 192211
17 MEE Elemicin 32.992 CpH603 208.254
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Table 4 Relative percentage of total peaks of 16 batches of nutmeg volatile oil
AAXTE /%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
S 484 489 050 040 178 094 302 026 723 088 282 132 057 1235 365 1734 6.08
S, 872 814 048 052 185 1.11 311 036 786 092 295 092 041 695 203 1494 336
S; 500 474 057 049 177 102 316 027 769 084 291 130 041 1247 493 1278 6.63
S, 605 577 049 045 126 0.77 221 029 560 0.69 275 093 043 1062 4.13 1558 6.09
Ss 735 749 076 0.70 3.04 0.88 510 054 98 132 217 0.69 040 185 063 794 3.51
S¢ 663 6.04 074 130 249 128 414 035 941 099 302 0.87 033 375 136 1012 9.07
S;, 868 793 082 047 281 096 460 038 904 097 347 072 040 553 1.69 1012 252
S¢ 939 869 061 099 208 154 360 036 681 0.78 224 095 034 199 067 1234 7.64
S 673 7.06 053 040 242 128 431 044 948 101 468 119 041 437 122 1606 287
S 767 723 070 081 200 079 3.62 027 646 075 273 121 041 1250 245 10.63 2.64
Sy 751 768 041 051 178 1.12 323 033 687 078 339 075 036 911 199 1947 211
S, 899 833 042 062 184 190 3.06 040 773 117 335 08 037 210 0.15 020 2.64
S 630 570 072 056 186 071 327 031 621 062 271 115 049 0914 462 1294 5.15
Sy 544 471 076 056 1.60 087 294 029 680 070 190 094 035 989 565 887 487
S5 494 533 036 039 139 087 258 038 699 085 327 109 044 1054 566 2243 374
S 855 953 052 057 121 393 051 7.66 097 492 104 047 134 038 057 1876 1.11
E: RETRM, 2K B IR, 3 REAKIFH, 4 A 3-8 5 RN, 6 RRARFAAR, 7KKy bt 8 KA
1282, 9 RAE()4-#enB2; 10 /K& alpha ABE; 11 REFARE,; 12 KK Alpha 5M; 13 KA TEBRE-TES; 14 REAFATHE,; 15
REFAT A FE; 16 KRN ZEEE; 17 REMEE.
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Table 5 Correlation matrix

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17

11
2 095" 1

3008 -008 1

4 -082" 086" 005 1

5 038 -052 023 027 1

6 -035 -0.14 -047 034 -009 1

7 -0.70" -0.75" -0.12 083" 017 033 1

8 0.4 036 -0.17 -018 -039 036 -029 1
9 032 020 044 -042 052" -040 -040 -0.18
10 -0.60° -0.67" -0.12 055" 039 0.10 069" -0.42
11 -0.10 -0.14 -024 -0.03 -006 0.03 017 -057
12031 053 -012 -039 -043 020 -0.52" 095"
13 028 0.19 0627 -049 005 -045 -039 -0.42
14 046 063" -024 -051" -034 008 -0.63" 084"
15 -009 -023 029 -0.10 026 -038 -0.01 -0.81"
16 008 -006 053" -023 018 -043 -0.10 -0.73"

17 028 049 -012 -031 -040 027 -045 097"

1
-0.19 1
-0.23  0.43 1

5

002 060" -056" 1

036 -011 032 -027 1
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Fig.2 Gravel diagram
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Table 6 Characteristic values of the correlation matrix

. %(ﬁﬁ 770/7;5/ 4 O;E,cz/ E %f(ﬁﬁ zo f/ 7 O;E,cz/
1 700 41.17 41.17 9 017 1.02 9896
2 467 2749 68.65 10 009 053 9948
3193 1137 80.02 11 005 027 99.75
4 106 624 8626 12 002 014 99.89
5 081 475 9101 13 001 007 99.96
6 055 323 9424 14 001 004 100
7 043 25 9674 15 0 0 100
8 02 12 9794 16 0 0 100
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Table 7 Rotational load matrix of principal component factors

A L iy L

1 2 3 4 1 2 3 4
1 005 091 0.05 0.01 10 -047 -0.63 -0.22 0.11
2 021 093 -0.05 -0.15 11 -0.83 0.04 -0.21 -0.29
3 003 -0.06 094 0.21 12 0.86 0.40 -0.05 -0.20
4 0.01 -0.96 -0.11 -0.04 13 -0.50 0.37 0.73 -0.02
5 -0.18 -0.36 0.05 0.84 14 0.75 0.56 -0.22 -0.03
6 024 -032-049 -0.32 15 -0.86 0.03 0.39 0.05
7 -0.21 -0.86 -0.20 -0.11 16 -0.76 0.14 0.60 0.03
8 090 0.17 -0.14 -0.25 17 090 0.32 -0.09 -0.18
9 -0.01 035 0.29 0.81

H# 6. 7 ATHE—E M (PC)) KFEE A 7.00,
TTHRZE A 41.17%, XL R FH AT =
FERE . Alpha JMs. HEET &M, WEH PCy 22X LA™
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ERMERI G Lratsm Manat, Heamn
5 FIREIKAE Sis~ Sios S7~ Se~ Sz FHEHJE 5 IHEIKE
Siav Sien Sg~ Sz Spe A PERMILRLGRKE,
B SRR R BIEL, SRIKRZY, 5085
PUETRER, 190k WRIRKRE, ORI SR %
TEAR B R 5245 0 FE A ARG SE R, IXEERIRES 5 2015
i (2 R HIR it BT o

M1 2 W el 1, IR B S RS A P Al
PIA—FE, (AHF=HEAHR D AE, R R
AT RE S A FRRLR LA R AN G, FAMEAT R 5 HAD
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Table 8 Principal component factor scores of 16 batches of nutmeg essential oil

mnazEsS Fl Fl #4% F2 F2#4% F3 F3 #4 F4 F4HLZ 2oH/s %64
Sis 9.04 1 2.43 3 -0.56 9 -0.66 12 428 1
Sio -0.48 9 2.49 2 -0.59 10 2.01 2 0.55 2
S; -0.46 8 1.40 4 2.98 1 -0.44 11 0.50 3
Se -0.63 11 0.78 9 1.00 4 241 1 0.22 4
Si3 -1.76 15 3.40 1 -1.23 13 0.23 6 0.08 5
S 1.68 2 -3.09 16 1.49 3 0.27 5 0.03 6
S, -1.31 13 1.28 6 235 2 -1.39 16 -0.01 7
Sy -0.43 7 -0.43 10 0.54 6 0.03 8 -0.23 8
Sy 0.54 3 -2.11 12 0.74 5 0.08 7 -0.27 9
Ss -1.24 12 1.34 5 -1.02 12 -0.32 10 -0.28 10
Si2 0.43 4 -1.79 11 -1.28 14 0.37 3 -0.44 11
Si4 -1.44 14 0.94 8 -1.40 15 -0.87 14 -0.55 12
Si6 -0.05 5 -2.65 14 -0.65 11 -0.06 9 -0.83 13
Sg -0.18 6 -2.86 15 -0.19 7 0.33 4 -0.86 14
S3 -0.49 10 -2.34 13 -1.75 16 -0.68 13 -1.09 15
Sy -3.21 16 1.20 7 -0.43 8 -1.33 15 -1.12 16
24 BEMFEE RN 2 28, SisHIREN—3, HABRMFS 2015

FESRI TR 15.0 BEIAL, 16 HEKA S K

B (HPEZH) —8, HA T e S A kA
%%%: E‘i%ﬂ%ﬁ}’ S1-Sia~ Sis Tttﬁ\gé%%gﬁy E‘i
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Fig.3 Cluster analysis tree diagram of 16 batches of nutmeg
volatile oil
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Table 9 Maximum of various toxic components of nutmeg in different substances

& L AR e X 4 AR 2T X i 4 AR FRE /(mg/kg)
AR AR 0
FhE Safrole CioHg0, R KAk 0
R EA ) o 15.0
KA 10.0
TR S 4.8
FAT A Methyl Eugenol CyH,,0, HR 11.0
oo 13.0
R 52.0
BT AT EE (E)-methyl Isoeugenol CH,0, x 0
ARFF 700
BAR 550
M 2 R Myristicin C1H,,0;5 R 2200
PR 100
) K] 670
M) e 100
MAE Elemicin CoH,0; #:5% FEMA1788 $4T
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