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Abstract: Cymbidium sinensis is a typical fragrant orchid variety with high economic and ornamental value. HS-SPME/
GC-MS was used to analyze the volatile components of different flower organs in C. sinensis. Seven categories and 54
volatile components were detected, mainly composed of 21 aldehydes, 12 alcohols, 10 ketones, 5 benzenes, 2 furans,
2 acids and 2 terpenoids. There were 48 compounds presented in four different flower organs, including petals, sepals, la-
bellums, and pistil columns, including 19 aldehydes, 10 alcohols, 9 ketones, 5 benzenes, 2 terpenoids, 2 furans and caproic
acid. There were three components in petals, sepals and pistil columns, only two components were detected in sepals, and
Acrolein was only detected in pistil columns. The results showed that there were significant differences in the volatile
matter and content in different floral organs of flowers. A total of 49 volatile substances were detected in sepals, with the
highest content reaching 99 106.15 ng/L, accounting for 35.88% of the total volatile organic compounds. Among which the
highest content was cyclopentyl formaldehyde, which had the camphor flavor of mint. 51 volatile compounds were de-
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tected in the petals, with a substance content of 56 571.48 pg/L, accounting for 20.48% of the total volatile organic
compounds, with the highest content being 1-penten-3-ol, which had a fruity aroma. A total of 48 volatile substances
were detected in the labellum flap, with the lowest substance content of 41 645.32 pg/L, the proportion of total volatile
organic compounds was 15.08%, among which the highest content of volatile substance was cyclopentyl formaldehyde.
A total of 51 volatile compounds were detected in the pistil column, with a content of 78 868.68 pg/L, accounting for
28.56% of the total volatile organic compounds, with the highest content being hexanal, which presented a fresh oil,
green grass, and apple aroma. Through principal component analysis, it was found that among the four flower organs,
there was little difference between the lip and petal, while the pistil column had a greater difference from other organs, and
the sepals also had a greater difference from other organs. Glutaraldehyde, hexanal, E-2-pentenal, E-2-hexenal, cyclopentyl
formaldehyde, E-2-heptaneal, 1-penten-3-ol, E-2-penten-1-ol were the main volatile components released by floral organs.
During the peak flowering period, the sepals of the flowers were the main floral organs that released volatile components,

and there were significant differences in the content of floral aroma components among different floral organs.
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Fig. 1 Cymbidium sinens during blooming period (A) and
flower breakdown during blooming period (B)
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Fig. 2 Main component types from different floral organs
of C. sinense
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Tab. 1 Content of aroma compounds from different flower organs of C. sinense
KA S5 et CAS ii:ifﬂ it ﬁ% Conteni/(flf.rl) YS!
Type No. Compound . ) 2 e J& BT
time/min Sepal Petal Labellum Gynostemium
W% 1 P9 Propanal 123386 5.23 127.10 142.60 146.48 81.72
ﬁylg; 2 TSR 2-propenal 107028 5.79 nd nd nd tr
3 RBJREE 3-methyl-butanal 590863 6.69 127.67 49.68 37.49 216.19
4 % Pentanal 110623 7.97 86.84 66.87 192.62 465.92
5 [ 57 [#% (E)-2-butenal 123739 9.64 75.28 109.58 91.01 48.45
6 % Hexanal 66251 10.79  10941.28  8959.53 18226.57  53506.64
7 B-2-J% 1 (E)-2-pentenal 1576870  12.45 368.64 559.00  1082.56 745.24
8 2-HI3E-4- )L 2-methyl-4-pentenal 5187713 12.61 tr nd nd nd
9 Pk Heptanal 111717 14.37 102.50 78.06 170.36 244.24
10 E-2-C % (E)-2-hexenal 6728263  15.87  36873.00 17624.72  5487.47 7240.36
11 R HEF# Cyclopentanecarboxaldehyde 872537 15.87 4124826 17659.45  6194.97 7306.46
12 (2)-4-PH)fi % (Z)-4-heptenal 6728310  16.68 196.15 51.12 193.05 26.12
13 E-2-BEJfiE(Z)-2-heptenal 57266861  20.19 191.59 160.43 552.74 1174.91
14 T-f% Nonanal 124196 23.00 tr tr tr tr
15 (E,E)-2,4-C /¥ (E,E)-2,4-hexadienal 142836 23.64 23.65 10.56 3.01 3.35
16 E-2-3FiEE(E)-2-octenal 2548870  24.63 11.42 12.68 85.01 223.45
17 (E,E)-2,4-B¢ _J# % (E,E)-2,4-heptadienal 4313035  26.16 15.52 12.58 13.66 5.95
18  (2E,4E)-2,4- _J#M (E,E)-2,4-octadienal 30361285 30.08 tr tr tr 6.30
19 ZEH % Benzaldehyde 100527  28.73 2.53 1.57 1.58 3.60
20 2,4,- "W ILFEHEE 2,4-dimethyl-benzaldehyde 15764166 39.88 60.92 166.05 152.30 260.41
21 2-T-Hm (R ) 2-nonenal 2463538 29.00 9.97 7.22 12.67 79.11
fE2s 22 HIEE Methyl alcohol 67561 6.31 14.39 9.51 10.91 29.03
ﬁ;lco' 23 [-JJ-3-E 1-penten-3-ol 616251 13.27 4092.84  4170.67  3962.91 2472.79
24 ¥l Eucalyptol 470826  15.24 nd 0.42 0.35 0.59
25 E-2-JH-1-FE(E)-2-penten-1-ol 1576961 19.70 3600.35 3763.65  4061.43 2610.75
26  PNHREE Propargyl alcohol 107197  20.64 nd 2594.12 756.81 1666.22
27 1-CE 1-hexanol 111273 21.04 1.55 .11 1.22 11.56
28 Z-3-CLAEE(Z)-3-hexen-1-o0l 928961  22.44 617.82 148.28 58.24 200.59
29 1-3FH5-3-BE 1-octen-3-ol 3391864  25.14 tr tr 1.76 4.18
30 2-PN3E-1-J% ¥ 2-Propyl-1-pentanol 58175578  26.78 tr tr tr tr
31 2-Z 3 2-ethyl-1-hexanol 104767 26.79 tr tr tr tr
32 JHEE Benzyl alcohol 100516  41.82 157.21 77.87 0 2.85
33 EB-2-F 4 Bi(E)-2-octen-1-ol 18409171  31.90 tr tr tr tr
fi2& 34 HILS TH] Methyl Isobutyl ketone 3208160 7.39 0.01 0.01 0.01 0.01
Ketone 35 | #-3-fil 1-penten-3-one 1629589 8.99 5.65 6.95 11.84 6.60
36 2,3-7% M 2,3-pentanedione 600146 9.95 nd tr tr tr
37 2-Ffiil 2-heptanone 110430  14.29 tr tr tr 4.83
38  ¥RCUfii| Cyclohexanone 3208160 7.39 0 0.01 0 0.01
39 2,2,6-=H IS 2,2,6-trimethyl-cyclohexanone 2408379 19.90 1.49 1.37 1.34 1.28
40 I JL P R (6- FH 5E-5- BE 475 -2 ) 6-methyl-5-hepten- 110930 20.66 37.72 18.47 0 0
2-one
41 3,53 —B5-2-F 3,5-octadien-2-one 38284274 28.36 tr tr tr tr
42 (E,B)-3,5-% —f-2-FA(E,E)-3,5-octadien-2-one 30086023  28.36 tr tr 0.85 tr
43 S{/KEA Isophorone 78591  31.48 2.49 5.70 3.59 6.38
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Tab. 1 Content of aroma compounds from different flower organs of C. snense (continued)
. e s Iifi]:if?l — j?i ContentA/fpig-Lfl) —
Type No. Compound time/min < (2 IR BAE )
Sepal Petal Labellum Gynostemium
KX 44 HE Toluene 108883 955 1291  12.87 12.87 13.01
Benzene 45 %t 2,3 B3 1-ethyl-4-methyl-benzene 622968  18.41 tr tr tr tr
46 1-2%-2,4-— Z K 1-ethyl-2,4-dimethyl-benzene 3208160 7.39 0.01 0.02 0.02 0.02
47 M-SR 1-methyl-3-(1-methylethyl)-benzene 535773 21.70 tr tr tr tr
48  1-JZ% Naphthalene 91203 37.26 0.43 0.46 0.48 0.52
2% 49 IR Pentanoic acid 109524 40.46 tr nd nd nd
Acid 5 C.fi? Hexanoic acid 142621 40.46 85.18 80.65 99.86 190.85
mE2E ST ZRIBUSE 2,6,10,10-tetramethyl-1-oxaspiro[4.5]dec- 6-ene 36431728 29.20 1.11 1.07 0.61 1.28
Terpene 57 5 4~ 5 T2 2,4-bis(1,1-dimethylethyl)-Phenol 96764 5549  12.69 6.61 16.70 6.95
BEMEE 53 2-ZL3LNENE 2-ethyl-Furan 3208160  7.39 0.02 0.01 0.01 0.01
Furan 54 5 % Je0k i 2-pentyl-Furan 3208160  7.39 0.01 0.01 0.01 0.07

e nd FoRAKH, 1 FRE,

Note: nd represents undetected, tr represents trace.
HE 3 AT, 4 A B S A NS YA 48 Flr,
LFE 19 PR (CORFIEE, 2,4,- "W HORHEE . N
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B . Tl . (E,E)-2,4-C IR | B-2-204RME .
(E,E)-2,4-B¢ It . SR . 2,4-3¢ IR )
10 FpEESE (WHEE. 1-0000-3-FF . B-2-100d-1-BE
1-CUEE . Z-3-CUOMmE . BEas i . 2-T9 -1 B
2-CHEC B B-2-FEE  RH I ) 5 9 A (H
SESF TR . 1-50K6-3-F . 2-BEMR . PRC R, 6-H
o5 PRI -2- | 3,5-2F Z-2-H L 2,2,6- = H1 HLER
c i . (E,E)-3,5-¢ " M-2-FR . SEh/RER ) 5 5 A
RE (PR RCHEPHR | 1-0H-2,4- " O 5K
M-SR 2R | 1-RZE) 5 2 Fhil2s (AR A
2,4-TORUT HEEY ) 5 2 Rl (2-2 Bk |
2-I IR ) 5 1 RPIRENCIR . B, R
FEA B 3 (2,35 0 A% i B TR EE ),
HAES R ep I 2 2 A (2- 1 e -4- R s Ak
B2 ), VUM S AESEAE AR

R I A A S S R T AR B
s, 1599 106.15 pg/L, &7 w8 4% & A HL S
(1) 35.88% o FEIE S EEAT A I HE 1) 5 A0 o0 Bt Ll
R Z 20 WS R 56 571.48.78 868.68
ng/L, 055 S & A AL 1 20.48% Al
28.56%. RPN H I F R R, W
BRI, 41 64532 ng/L, 5 RIERER
BL AT 15.08%. R, 352 ARIESE &R
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Fig. 3 Venn plot of volatile components in four different
floral organs of C. sinense
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Tab. 2 Types of compounds with the highest content in
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Fig. 4 PCA Analysis of volatile components in different
flower organs of C. sinense

3 it
A A T EARRAERY, HER P S Y



559 4]

THiBE . KT HS-SPME-GC-MS 4 #7522 R RIE SV B HS N4 1885

B RS e A8 A S T A B A,
T AR EDLE . FREMES MW, = bR
2 HE s AR FEXHIERLERY,
ANTR] ZR B[R] b A ) 2 A6 B SO 5 Bl A A 5
Al A R 22 BT S oy iR 2 . B
J5 . W MRS, WA, BEEMIFHFRE, A
EERSE . BRI BT, 2L Rk AT
FEFA WIS, SN L K
T WA B R 2T, ORI AE (o 98 >
TR AR, B, . . W
. BEFERIERELS . Aoy R 22 R I B AR 2k
HOREI 7 28k 54 R R MRSy, B
RIS BEIE . WRMEZE . WRZS . mEISRIER LA
WA, HhEA S R

A A FIEAR B B & R Y B & 2 5
i, AN[E] SRR A HE R M B R BB
WA, B POV 5 26 W A PHAS )38 67 =2 i) )
RS VIR ST & A e K 225,
J2 R 2 O g e WA 1 22 M I S A R AR 28 B R4
FTWAAANEZES, RN BN E2AL
TR MRS . RSS2 AT S A
A B FEAS TRIAE 2% B 22 10 <00 o ) R i e 1)
EWHHEZER, BE SRR, &
BE EERILHIWARY) & AT, &2
SO AR 49 RER Y, MR R, Hoh
SRS R N IR, B WA AR
A s BEAEAIN R I T S Rk,
Wi NE RO R, BEREES; AR
WAERYIRY R SRS =, K BERESNIELY
J -3, HAKRER; BRI A
YW & m A, A A S A R R A
FEHES; R MY RS R S IERE L
HIWT— 2, R R LR B AR
B i EW T A, 4 FRAERRE PR IR A
M SN, B SHMESEZRER, Eh
WS HMIHEEFELRL, L. O/ . B-2-04
B, E-2-CVME . ACIEHEE . E-2-BEMEE . 1-
P -3-IE . B-2-J00-1-TE0E 4 MES B &AL
() R B RVEN Sy, FERFE . KREFW,

ARFFREH, ANFEIEDSE D RS
RGPS, 2R BES . kiR,
FR2s . MRS LA WA . (RIS E
R TS ERIR, 48 R W) R AEAS R A 45
BEhYR S RAAEREES SR YRS R,

DR L B A 100 85 22 AR S5 R S Al 0 BT ) 2
B E o ANRIESE LR B & AT AE
Ml 255, DONWIIE AR B 22 A0 i i B e i S
LRI RS K

£ % 3Tk

(1] BIkfE, ZRMEE, BB, BAE, . B2
BB BERREDTSE ). ALTrIE 2, 2023, 522(3): 56-63.
HUANG J X, LI T J, HUANG Z Q, LU Y F, ZHANG J X.
Morphology and physiological characteristics during flower
bud differentiation in Cymbidium sinense[J]. Northern Hor-
ticulture, 2023, 522(3): 56-63. (in Chinese)

[2] FENG XY, JIE G, YONG L W, RUIR, GUO Q Z, CHU Q
L,JIANPJ, YEA, YAQW,LIJC, SAGHEER A, DI Y Z,
WEIH S, WEN C T, ZHONG J L, GEN F Z. The genome of
Cymbidium sinense revealed the evolution of orchid traits[J].
Plant Biotechnology Journal, 2021, 19: 2501-2516.

[31 ZENGD Q, QUE C X, TEIXEIRA DA SILVAJ A, XUS T,
LI D M. Comparative transcriptomic and metabolic analyses
reveal the molecular mechanism of ovule development in the
Orchid, Cymbidium sinense[J]. Frontiers in Plant Science,
2022, 12: 814275.

[4] SKMES, WINGME, VP, ESCRI, 1RDF, B ORIE G

HAE RN BT E R I]. RO B,
2013, 46(4): 790-799.
ZHANG H X, HU Z H, LENG P S, WANG W H, XU F,
ZHAO J. Qualitative and quantitative analysis of floral vola-
tile components from different varieties of Lilium spp.[J].
Scientia Agricultura Sinica, 2013, 46(4): 790-799. (in
Chinese)

[5] BAEK Y S, RAMYA M, AN HR, PARKP M, LEES Y,
BAEK N I, PARK P H. Volatiles profile of the floral organs
of a new hybrid Cymbidium, 'Sunny Bell' using headspace
solid-phase microextraction gas chromatography-mass spec-
trometry analysis[J]. Plants, 2019, 8(8): 251.

6] EoL, Keg, FBEE, HE52, MR, BIRE. BT

GC-MS IR BSR4 5 5 22 R A ).
Mok BHEBFE, 2022, 35(1): 132-140.
WANG Y C, ZHANG M, ZHOU X X, SHAN Y Y, SUN Z
Y, LI Z J. Floral volatile components from five dendrobium
species based on SPME-GC-MSJ[J]. Forest Research, 2022,
35(1): 132-140. (in Chinese)

[71 EFYF, HB0E, B, LR, PR STNE L
SR W R LA Je i (). SRR, 2021,
49(11): 84-90.

JINY X, DU Z H, YANG L, XU H J, CHEN Z L.

Components and content of volatile in flowers and buds of



1886 O AE B F R 5 44 %
Cymbidium goeringii in Guizhou[J]. Guizhou Agricultural [14] FHEAL, KB, 2508, EWfT, ERL TS0
Sciences, 2021, 49(11): 84-90. (in Chinese) B FIERS TR AR AT AN A4 2 25 10X 8 TRV 52 M [ ],

(8] MHECHE, WhIR, ZWkiE, . FEfb. @2 o b TALRHY, 2022, 43(8): 296-304.

GC-MS Z#[J]. HrEgRAE R, 2011, 27(16): 104-109. WANG F C, MI S, LI J S, WANG Y X, WANG X H.
YANG HJ, YAO N, LI L B, YANG L, YAN W. GC-MS Analysis of the effect of different packaging conditions on
analysis of Cymbidium ensifolium volatile components[J]. cucumber flavor based on gas chromatography-Ion mobility
Chinese Agricultural Science Bulletin, 2011, 27(16): spectrometry technology[J]. Science and Technology of
104-109. (in Chinese) Food Industry, 2022, 43(8): 296-304. (in Chinese)

(9]  VFLTIE, MRzhk, FEO, iR, R, £RE. 52 [15] PAN X, WU J, ZHANG W, LIU J Y, LAO F. Effects of
LA AE = AN RIS AL R A 7 L3 [J). f}llikikﬂ%, 2019, sugar matrices on the release of key aroma compounds in
47(10): 87-91. fresh and high hydrostatic pressure processed Tainong
XUHJ,CHENZL,DUZH, YANGL, WUQQ, SHIL J. mango juices[J]. Food Chemistry, 2020, 338: 128117.
Aromatic constituents of different parts of flowers of [16] BrRkJR. /e Ke £ B8 il fb i 4 AE JXUBR 1 435 48 S80I D).
Cymbidium Hybrid 'Shouliangmei'[J]. Guizhou Agricultural B Al kA, 2022.

Sciences, 2019, 47(10): 87-91. (in Chinese) RUAN Q F. Characterstic flavor components and finger-

[10] ZRFF, 2406, Hoh, b, XBFEE, Mk, M. prints of Surimi and Surimi products[D]. Wuhan: Huazhong
HS-SPME-GC-MS B/ 3 B 22 B A0 A& 5[], Agricultural University, 2022. (in Chinese)
BRI, 2013, 34(16): 234-237. [17] KANG S'Y, K, Hoproe, PH, WE. REZraER
WEI D, LI Z G, XU X Y, NIE J, DENG F T, XIANG L, FARBTHIRS AP0, BEERE, 2018, 39(14):
SUN C B. HS-SPME-GC-MS analysis of volatile aromatic 268-275.
compounds in flesh flower from different species of KANG S Y, ZHU Y, ZHENG X Q, LIANG Y R, LIN Z.
Cymbidium[J]. Food Science, 2013, 34(16): 234-237. (in Multivariate statistical analysis of volatiles compounds in
Chinese) green teas from different harvesting seasons[J]. Food Science,

[11] A8, BRssr, EFE, AW, wFhfl, TEE, K4E 2018, 39(14): 268-275. (in Chinese)

PR, VEJEAR. RIS A A [18] SBZE. KT4rEsih A 5KCR KBRS YyAH B AE 0 A
4y M [J/OL]. & & Bk 2%, 2023: 1-17[2023-07-03]. EWI5E[D]. Toi: 1L Ko, 2021.
http://kns.cnki.net/kems/detail/11.2206.TS.20221207.1438.0 GUO J. Study on the factors affecting interaction between
04.html. soy protein isolate and fruit flavor compounds[D]. Wuxi: Ji-
GUPS,CHENY X, WANG C G, ZHU Y X, CHANG X M, angnan University, 2021. (in Chinese)

WANG S S, ZHU B Q, WANG H Y. Analysis of main [19] ZElEWE, EAIE, B4R, 80, ZHET. AT %
aroma compounds in fermented and prepared Hawthorn KRS R 2 A TTEk AT )], BA S R EE T,
Wines[J/OL]. Food Science, 2023: 1-17[2023-07-03]. 2021, 47(4): 237-246.
http://kns.cnki.net/kems/detail/11.2206.TS.20221207.1438.0 LITT, HUANGM Z, TANGW Y,LIQY, LOU K N. De-
04.html. (in Chinese) termination of volatile components in Rosa roxburghii Tratt

[12] B30, BRiEE, REW, LHE, W%'ﬂﬁé, X, BRI juice and the analysis of its contribution for aroma[J]. Food
PREE R Z X AL AR e AL SR [ ] 30 VE 41, and Fermentation Industries, 2021, 47(4): 237-246. (in Chi-
2019, 40(7): 1359-1366. nese)

YANG W J, CHEN M C, ZHU Y J, WANG Y N, YAN J H, [20] KA. LRBFESWS P FEEMADFIE[D]. L8 LM

[13]

LIU B, CHEN X J. Effect of environmental factors on the
aroma compounds of Jasminum sambac (L.) Aiton[J]. Chi-
nese Journal of Tropical Crops, 2019, 40(7): 1359-1366. (in

Chinese)
St 0BT KA S 5 B4 ) B T A AR BFSE (D).

R AREARAMOCE, 2022

WENG J J. Study on quality identification and process opti-
mization of high quality Zhangping Shuixian Tea[D].
Fuzhou: Fujian Agriculture and Forestry University, 2022.
(in Chinese)

(21]

K27, 2019.

ZHU J C. Study on the synergism of aroma compounds in
flowers and fruits[D]. Wuxi: Jiangnan University, 2019. (in
Chinese)

Wbesie, 220, BT, EE, £R, Y, mH0, Bk
P AT S T XU W 5 A SORE €1 - B  IE R 1S AT ).
rf s, 2021, 40(3): 149-154.

YANG X X, LI Y, MAN, GUAN R, WANG J, HU M, SU S
F, GENG Y. Determination of volatile flavor substances in

soy sauce based on gas chromatography-ion mobility spec-



559 4]

THiBE . KT HS-SPME-GC-MS 4 #7522 R RIE SV B HS N4

1887

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

trometry[J]. China Brewing, 2021, 40(3): 149-154. (in Chi-
nese)

TR, BN 2 W5 e ) MRS il B S A R AL
WI5E[D]. E8: TLRIR#, 2022.

MAO R B. Study on the mechanism of olive polyphenols
affecting the retronasal aroma eelease of Virgin olive oil[D].
Wuxi: Jiangnan University, 2022. (in Chinese)

2RO KRR K A B IR A R R 1343 23 BT S
[D]. Jo8: VLMK, 2014,

LI W J. Study on the aqueous enzymatic extraction of fresh-
water fish oil and analysis of its volatile compounds[D].
Wauxi: Jiangnan University, 2014. (in Chinese)

BB, BN, KL, SCRAE, M. BT T FEAH
FACHE B/ AT P 1 2L A AL 7 B 5 B 1 M A IS [,
i TR, 2016, 37(23): 304-310.

GE X J, SU Z C, DI D R, WEN D H, LIN J. Comparison of
odor-active components of two different odor type ‘Black
Tea’ based on HS-SPME/GC-O-MSJ[J]. Science and Technology
of Food Industry, 2016, 37(23): 304-310. (in Chinese)

R H, &Y, EIAK, REHL, B, XK.
HS-SPME-GC-MS 24341 3 Rl T 1 2 A4+ 35 ARl XUR
WIR[]. BRIE S5 K, 2022, 43(12): 164-176.

DONG Y W,GU XY, ZHUANG CL,ZHU CK,MIAO J Z,
LIU F. Identification of characteristic flavor compounds in
burdock tea processed with three
HS-SPME-GC-MS[J]. Food Research and Development,
2022, 43(12): 164-176. (in Chinese)

MR BT TR U ROR BRI KR B
ZHR[D]. R RKERDIL K%, 2022

YE M X. Identification of flavor components in milk, milk

methods by

powder and fermented milk based on electronic nose[D].
Tianjin: Tianjin University of Commerce, 2022. (in Chinese)
SR, TR, B&ITm, T, ER R, RS,
XU H T BT 4 AS [a] 7=t 05 W A S0 T
BT B S R ETAL, 2020, 46(2): 252-260.
JINRN,LIZH,ZHAOKL, YOU GY, WANG X, PAN S
Y, XU X Y, LIU F X. A comparative analysis of aroma
components of satsuma mandarin form different producing
areas based on HS-SPME-GC-MSJJ]. Food and Fermentation
Industries, 2020, 46(2): 252-260. (in Chinese)

QIN CC, YIN Z, HAN Y, MEI C, DONG C X, MENG Q W,
DE J N, ZHI L. Identification of aroma composition and key
odorants contributing to aroma characteristics of white
teas[J]. Molecules, 2020, 25(24): 6050.

WP, BRI, KEE. RETHFENF5HEYEE L
HACHIRAR OB BEI (). B dh TOlkRHE, 2022, 43(17):
435-448.

PU D D, SHAN Y M, ZHANG Y Y. Research progress on

(30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

aroma compounds and biological activity and their metabolic
pathways in Litsea pungens Hemsl[J]. Science and Technology
of Food Industry, 2022, 43(17): 435-448. (in Chinese)
VRERE, HRE, B, A2, fidm, M, it
MERE, BREZAE, E. —EMoE R = R A U4y
I, BT AR, 2021, 52(5): 1343-1352.

CHENY B, LUOH G, LUM, NONGH L, BATY,LINL,
BAI X J, CAO X J, CHEN A J, WANG B. Aroma compo-
nents analysis of summer black grape under two- crops-
a-year cultivation[J]. Journal of Southern Agriculture, 2021,
52(5): 1343-1352. (in Chinese)

W2, ERWIAL B X 7K BORAE I/ A 8 153 SO I e
P D). dbat: dbathll k2%, 2020.

WU Y. Salt intervention for the effect on essential oil/
hydrosol of Kushui rose (R. setatexR. rugosa) and prepara-
tion of essential oil microcapsule[D]. Beijing: Beijing For-
estry University, 2020. (in Chinese)

HRpeeng . A TARAE RS AT B A S AR TS D).
g MR HEOAR R, 2021,

DENG J M. Study on analysis of characteristic aroma com-
pounds and aroma interaction of peach[D]. Shanghai:
Shanghai Institute of Technology, 2021. (in Chinese)
FEF, BREHAE, 7, fedl, R, SHeR, £
SO REG A ARBFIE BRI, ) A4k T, 2020, 47(13):
83-84, 92.

LU C L, OUYANG C P, WANG C J, XIONG K, JIAO J,
ZENG X B, WANG W W. Research progress of synthesis
technology of isophorone[J]. Guangdong Chemical Industry,
2020, 47(13): 83-84, 92. (in Chinese)

FAAE, whISHE. WA A GC-MS e 7 AR
IFSALAT]. BT S I %, 2022, 43(15): 187-194.

JI S J, HAN H P. Chemical constituents of highland barley
wine based on liquid-liquid extraction and GC-MS analyses[J].
Food Research and Development, 2022, 43(15): 187-194. (in
Chinese)

CARPENA M, FRAGA-CORRAL M, OTERO P,
NOGUEIRA R A, GARCIA-OLIVEIRA P, PRIETO M A,
SIMAL-GANDARA J. Secondary aroma: influence of wine
microorganisms in their aroma profile[J]. Foods, 2021, 10(1):
51.

ESCE, B, ERER, L, RA M EYEEY
RS REDT IR ). 0 FHYE R, 2021, 1922):
7612-7617.

WANG W J, LYU S J, WANG Q H, HE F, WU Y Y. Re-
search advance on the metabolism and regulation of plant
floral fragrance[J]. Molecular Plant Breeding, 2021, 19(22):
7612-7617. (in Chinese)

RIE, I, ZERGE, XIESE, D, kAT, RS, G



1888 O AE B F R 5 44 %
B BRR AR A T D] ROl RRE, 2019, three species of tree peony[J]. Journal of Nanjing Forestry
47(16): 186-189. University (Natural Sciences Edition), 2023, 47(3): 63-69,
YUAN Y, SHUN Y, LI F T, LIU C G, MA H, ZHANG T, 1-5. (in Chinese)

CHEN X L, BAO J Z. Analysis of fragrance components in [40] JRR, JURMR, W, Mg, AR H2ZHBEAN
different varieties of Cymbidium Hybrid[J]. Jiangsu Agricul- [FIAEI SRR B I F SR T[], ARl 244k,
tural Sciences, 2019, 47(16): 186-189. (in Chinese) 2022, 37(8): 1038-1047.

[38] #EA. AR RIS D]. FERITE R A5 ZHOU C C, FAN J J, TAN R N, YANG F, ZHANG W X.
el K2%, 2011. Aromatics in floral organs of Malus Brandywine during dif-
YANG H J. Analysis on the volatile components of Chinese ferent flowering stages[J]. Fujian Journal of Agricultural
orchids[D]. Hohhot: Inner Mongolia Agricultural University, Sciences, 2022, 37(8): 1038-1047. (in Chinese)

2011. (in Chinese) [41] REAME, THEM. 2 DATRFCRRIEE B BRI 5r

[39] #E, Wik, AmE, R, 2. 3 HIHER B AR [7]. dbmumkill Keef2a4i7, 2017, 39(2): 92-95, 97-99.

PO AT AT I]. B Al R 4 (F AR R,
2023, 47(3): 63-69, 1-5.
XU H, YAO X Z, TONG K K, XING Z, LI Y. Analysis of

volatile components in different parts of flower organs of

SONG C W, YU X N. Analysis of the aroma composition of
different flower organs of two peony varieties[J]. Journal of
Beijing Forestry University, 2017, 39(2): 92-95, 97-99. (in
Chinese)





