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Analysis of Volatile Components in Anemarrhena asphodeloides and Its

Processed Products Based on HS-SPME-GC-MS and PCA
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Plant in Hubei Province, Wuhan 430065, China)

Abstract: To provide theoretical guidance for the edible and medicinal uses of Anemarrhena asphodeloides, its volatile components and
processed products were analyzed and compared. The volatile components of raw, salt-processed, and wine-processed 4. asphodeloides were
analyzed and identified usingheadspace solid-phase microextraction (HS-SPME) and gas chromatography-mass spectrometry (GC-MS). The
relative percentage of each component was calculated by area normalization and principal component analysis (PCA) was performed. A total of
70 volatile components were identified from the three types of 4. asphodeloides, including 28, 28, and 29 components in raw, salt-processed,
and wine-processed A. asphodeloides, respectively. The compound with the highest relative content was phenethyl alcohol, accounting for
12.19%, 9.64%, and 20.36%, respectively. Only salt-processed A. asphodeloides contained limonene, hexanoic acid, and a-terpineol, which
have lipid-lowering, analgesic, anti-inflammatory and anticonvulsant effects. The volatile components common to all three products of 4.
asphodeloides were n-hexanal and benzyl alcohol S-caryophyllene, the levels of which differed significantly across the different samples. PCA
was performed on the volatile components and their levels using SPSS 21.0. The results showed that the comprehensive score of volatile
components insalt-processed A. asphodeloides was the highest, where as the scores of raw and wine-processed 4. asphodeloides were lower.
There were significant differences in the composition and levels of volatile components between raw 4. asphodeloides and its products, among
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which salt-processed A. asphodeloides scored the highest.

Key words: raw Anemarrhena asphodeloides; salt-processed Anemarrhena asphodeloides; wine-processed Anemarrhena asphodeloides;

principal component analysis; headspace solid-phase microextraction (HS-SPME); gas chromatography-mass spectrometry (GC-MS); volatile

components
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Total ion flow diagram of volatile components of
Anemarrhena asphodeloides

Fig.2
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Total ion flow diagram of volatile components of
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Table 1 Volatile components of Anemarrhena asphodeloides and its processed products

20 AAxH /%

Jj f feaht A PIN T eE aem meh
1 0.21 MR-1,2-2RBIRF 4% (cis-1,2-epoxycyclooctane ) CsH,,0 - 2.25 -
2 1.55 1,5,9,13-+mw-w9ks (1,5,9,13-tetradecatetraene ) CiHy, - - 0.53
3 272 5B (1-pentanol ) CH,0 - - 2.12
4 2.77 B-2-’Ms (trans-2-Pentene ) CsHy - - 2.02
5 3.26 28 (hexanal ) CHLO 343 833 265
6 4.03 1,1- =% £ 3R 8 4% (1,1-dimethylcyclopentane ) C;Hyy - 1.44 1.07
7 434 JEB% (heptaldehyde ) CH,,0 - 0.92 0.85
8 4.44 Tk (cyclohexane ) CeHs 2.17 - -
9 4.80 JEB% (heptaldehyde ) CH, O 054 - -
10 5.12 (e)-2-/& M (trans-2-Heptenal ) CH,,0 - 0.75 -
11 5.39 K FE: (benzaldehyde ) C-H,O - 2.04 1.16
12 5.55 2,2,4,6,6-1 F itz (2,2,4,6,6-pentamethylheptane ) CoHy - 4.08 -
13 5.57 2,2- =% E A9z (2,2-dimethyldecane ) CiHy - - 420
14 5.59 2,4- =% 3 X% (2,4-dimethylpentane ) C;Hig 0.68 - -
15 5.63 2-iE & Jkrked (2-pentylfuran ) CoH,,0 - 1.96 -
16 5.69 2-9 338 (2-methylheptan-3-ol ) CHO 097 ; ;
17 5.70 iE TERTES (ethyl hexanoate ) CsH,60, - - 1.75
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ey
M5 ARG B IE/min et 4 4k 2FX URREEE
Aoy s Bie
18 5.96 K ¥t (benzaldehyde ) C-HO 0.98 - -
19 6.16 B (hexanoic acid ) Ce¢H 1,0, - 7.80 5.38
20 6.23 2- Kk rked (2-pentylfuran ) C,H,,0 226 - -
21 6.40 A7# M (limonene ) CioHis - 277 -
22 6.42 4-7k»Z F B (isonipecotic acid ) C¢H,NO, 0.49 - -
23 6.43 (-)-4742 15[ (-)-limonene] CyoHy6 - - 3.09
24 6.56 (€)-(33-—F IR T )-8 ( grandlurelll) CoHi O 1.80 - -
25 6.72 @B (hexanoic acid ) CeH,,0, 5.53 - -
26 6.86 5 H (dipentene ) CioHis 3.01 - -
27 6.96 B (phenylacetaldehyde ) CgHgO - 0.85 0.79
28 7.06 F ¥ B (benzyl alcohol ) C-H;O 5.53 6.01 491
29 7.56 R+ —k% (Isopropylcycloundecane ) Ci4Hyg 1.02 - -
30 7.97 X8 ( 1-honanal ) CoH,;50 5.05 - -
31 8.10 B.-2-FH-1-B% ( trans-2-Nonen-1-ol ) CoH,50 - 5.77 5.75
32 8.11 3.t (3-heptyne) CHi, 139 - -
33 8.31 1-T#2-F AR &M (1-ethyl-2-methylcyclopentene ) CgHys - 2.28 -
34 8.34 2-f e (2-heptyne ) CHi, ; - 159
35 8.49 R CEE (phenethyl alcohol ) CgH,,0 12.19 - -
36 8.76 2-F 4k (2-octyne) CsHys 0.84 - -
37 8.88 (r)-AAAHHs (limonene 1,2-epoxide ) CoH;¢O 2.14 - -
38 8.96 RIS BZER ( 2-methyl-2-cyclopenten-1-one ) CsHgO 3.03 - -
39 9.04 R TEE (phenethyl alcohol ) CgH,0 - 9.64 20.36
40 921 7k (borneol ) C,oH;sO 9.53 - -
41 9.50 REE (decanal ) CoHy0 1.54 - -
42 9.56 alpha-#2-7é B2 [ (-)-alpha-terpineol] C,oH;50 4.07 - -
43 9.75 B R -2-EHE4[(2e)-2-nonenal] CoH,O - 2.08 -
44 9.98 (©)-(33-=F IR T H)- 28 ( grandlurelll) CoHi O 1.60 - -
45 10.22 T =B =8 (diethyl succinate ) CgH,,0, - - 1.26
46 10.28 & A 3% % [1(-)-borneol | CioH,;50 - 533 -
47 10.32 7K K [(+/-)-isoborneol | CyoH,50 - - 3.57
48 10.90 -t B (o-terpineol) CyoHy50 - 517 -
49 10.91 B X-2-FH-1-B2 (trans-2-octen-1-ol ) CgH,s0 - - 3.94
50 10.95 Z9% (decahydronaphthalene ) CioH;50 1.24 - -
(1r,5r)-rel-# 7 B
51 11.59 CioH;60 - 2.26 -
[(1r,51)-2-methyl-5-prop-1-en-2-ylcyclohex-2-en-1-ol]

52 11.62 3-THK-3-F K -1- &M (3-ethyl-3-methylpent-1-ene ) CsHig - - 1.23
53 12.67 B-& Ak (B-caryophyllene ) CsHyy 2.25 4.50 1.12
54 12.77 iE TBR LA (ethyl hexanoate ) CsH,60, - - 0.99
55 12.93 (e)-p-&453 M (trans-B-farnesene ) CisHyy 1.90 - -
56 12.95 + =9 AR A A, (dodecamethylcyclohexasiloxane)  Cj,Hz404Sig - 1.97 1.2
57 13.40 E+ A% (pentadecane ) CysHs, 1.79 - -
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sy BTN Rt 4 4% AFR kR
/min A sl HAH Bied
s 13.69 (5)-1- T Ah-4-(5-F Ah-1- T F Ah-4- b 2R IR b Cuths L66 ] )
[(s)--bisabolene]
59 13.99 3-F X+ =4 (3-methyltridecane ) C4Hs - 0.82 1.62
60 14.22 3,7,11- =% #-1,3,6,10-+ —#%-19[(e,e)-a-farnesene] CsHy, - 1.66 -
61 14.38 2,5-=%F X+ =% (2,5-dimethyldodecane ) C4Hsg - 0.93 -
62 14.47 3-FH-1-B2 (3-nonyn-1-ol ) CoH,0 - - 0.84
63 14.87 6-F 3B (6-nonynoic acid ) CoH 40, - - 1.70
64 15.03 TSI TH AR (vinyl octadecyl ether ) CyHyO - - 0.65
65 15.14 B R pB-24a% M (trans-p-farnesene ) CsHy - 1.73 1.50
66 15.55 K4 )Lk D ( germacrene D) CsHy - 3.19 -
67 15.71 B, BT # LER[(2e,6¢)-famesyl acetate] C7H,50, - 1.35 -
68 15.90 EAn (cedrene) CsHyy - 1.61 -
69 16.18 H =k = f Ak [ trichloro(docosyl)silane] Cy,H,4sCL3Si - - 0.89
70 16.59 1-=+8&% (l-eicosanol ) CyHy0 - - 0.79

E SRR T

® 2 MR ESRE L MRS MEFER RE ST

Table 2 Analysis of volatile components and relative quality of Anemarrhena asphodeloides and its processed products

%3 A& dnfE 4R piPsess
BE/IN TR ESHS % BE/AN AT ELSES Y% HE/IN AT ESES Y%

Mk 5 10.96 7 17.74 5 8.37
Brk 4 2276 5 28.85 7 3871
733 7 14.94 6 14.97 4 5.45
P 5 6.90 6 11.49 5 8.98
78S 2 6.02 2 9.15 2 7.08
TS 2 223 0 0 1 1.59
HA 3 14.82 2 7.29 5 8.22
At 28 78.63 28 89.49 29 78.40

22 BRM R XA B A

M 2 H] DU B HRE R ) A R PR R
BB, WS, WS, SHHIEERMEROA 3
B, RUNIECES. KHE. AT, 6o
S o5 R RE L Eh 0 BE R KB R R PR R '
11.21%- 18.84%. 8.68%, 1jtBHAE i 5 il &b 1 3 4%
RNERG B AP R B BOR I ZE R . FIBHAE S,
FERANAED o5 R R VR 1) 22.76%, 40 e
SRR B R PR B 28.85%, AR EESS
Rk 38.71%, 1X AT e HH TR 40l S A R S s
AR SIS A 1 ), L BRI o B AR AR
SEAENESRHE T AEER RS TR T T SRR
A1, R A RS R S PR MRy © B
NGB
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23 MRS E RS

R 1 AL, 3 BRIz (44 R 1 p oy 2 R e 5
B, J8Id SPSS 21.0 B RIEE K HoAil it () 70 A K
PR M A BT PCA, 1A A STk L3R 3,
B A I 3 R E ) B ST AR P LR 4. R 3
MK 4 ATH1, BB—E M FITTEREN 63.101%, FE
RS BRI, RBUEY) 3 KL 75
B, B — 0 SEBAmBEM R IEHAEE R,
HRBUEM R KRR; B TR ITTIRE N
36.899%, SHERUMAEMEIEMIRR, SERMLE
MERFKKR, DTSRI TR R IE 2
100.000%, fg S URE St (AR B . DL FL AT F2 A
WL TR RS ISR 1 7 B BTl s 2.
BATER GV, 19BN EAS B ST W2 5, 3 B
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REPIIE R A o 0 T B o i R I T BB 2=
i, XSRS AR, B
SRR, CRA VR R RS i, H
UONAEFIEER A EE

3 EMOHMFHTER TR

Table 3 Eigenvalues and contribution rate of principal

components
ERS HAEE TTERE% BHTaREY%
1 4417 63.101 63.101
2 2.583 36.899 100.000

® 4 ERSRIFHEREFFERER

Table 4 Eigenvector and load matrix of principal components

N T
WEGE HEES  EeE  BHERE
eSS 0.377 0.793 0.379 0.609
B S 0.117 0.246 -0.604 -0.969
BRK 0.067 0.142 0.616 0.990
RS 0.474 0.996 -0.053 -0.085
B & 0.475 0.999 0.028 0.045
TRk -0.473 -0.995 -0.063 -0.101
H At -0.406 -0.853 0.325 0.522

x5 EMNGERS
Table 5 Comprehensive scores of principal components
RE F1 F2 F  #A
A4 3330 2474 5.804 2
H4F 8531 0.138  8.669 1
BEaE 5292 9171 -3.879 3

E: Fl: F—Emi30 F2: B maofFa.
24 R MRS T

AURSEIG LS e R BE R L SR 70 g
BArs HoA AR IR S Y 28 ANy, M ER I BEH
YT H 28 NS, MR S H 29 Ny, =
FHINFE RS E 3 P, Rl ik Ol R H
BTN, Uk BAR 5 ) O P 2 R A A
PR EABORMN ZE R, M2 SAdi ) BER R AT
Mol T oM, SRR IE R L g 2y
MR R, Bl — e e et
HIRFA G 51 25 NT, "IRIEIE SR B BRI
U4, b e B 52 (8 ATVA T Lo LA 7 T
FRRER: R AR 1 BRI, HE &
SN, SR S EEINE S p-aTTIA AR
M2, HEA MR e, SecEEErt
PHFRORAE — B RCRIS . Ehih 5 AR B CRE AT LARE
IRAEE R, B MsEIEheR R L e DT, Fgis

Aetslee, R msh R, o-fAmEE A b
Sk, Pom. PR S EIOMERY, X =H
B RERIELREY, EhAnEE S 5T
BRECK . SRRZE R, =Fhon bR =i s 1
WEDBI R CRE, (HEEARXA], KRR
T, BB, MR ARES, |
ZAFET SR Y, R B S DRI,
Forp i RIBRA R AR S R e, IR EER WL
2, FISIZ5 AT, hnoEiE BRI IERZSEEA, iR
AURBHI AT 2R, ARAANAL, PRI, SJSRA %
FEAREHR ST PR ARG R0 B A R R0 (1
SO, ONRIEHRVEZ R LR T .

3 g

Ik PCA 5305, ShABHE RS LR E19
gydacE, AEFIEPRNE AR R K. Bk, ARSLEeR
F HS-SPME-GC-MS HiARFN PCA X EIEE K il 5 1
RN AT b %, 85 BRI BN ZE AT
Wi, XA (HREZH) R ERERHE ] X
—HUERML 7SR, RBER) H S A R S R
7 —E RN, RIERZE RER R BIE

B Lk
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