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Abstract: To compare the volatiles and aroma characteristics of Polygonatum kingianum at different ages, headspace solid-phase
microextraction-gas chromatography-tandem mass spectrometry (HS-SPME-GC-MS) was used to quantitatively and qualitatively analyze the
volatiles associated with P. kingianum samples of different age, which were identified using an aroma radar chart based on the relative odor
activity values (ROAVs). Orthogonal partial least squares discrimination analysis (OPLS-DA) and random forest (RF) were then used to identify
the signature aroma compounds within each sample and a total of 67 volatiles were identified, including 16 esters (18.39%~63.98%), 15 alkanes
(2.22%~20.85%), nine aldehydes (18.319%~35.45%), eight olefins (0.46%~2.33%), five alcohols (2.50%~6.21%), and four ketones
(0.39%~1.31%). The ROAVs and aroma radar chart indicate that (E,E)-2,4-nonadienal, ethyl heptanoate, and hexanal are the largest contributors

el i’l‘f’éiﬁ-
B, e, BB, S5 AN [ A AR BRIFCORS PR A1 B S B URHIE 20 (0] B B i R, 2023,39(7):255-267.

WANG Yun, WU Boxiao, LU Bin, et al. Volatiles and aroma characteristics of Polygonatum kingianum at different ages [J]. Modern Food

Science and Technology, 2023, 39(7): 255-267.

ks BHEA: 2022-07-26

HEWE: ERESHEITRIE (2021YFD1000202) 5 EZRMARWAIFLARAFFR (CARS21-05B) ; REEFHIATSFEITRIBE (202105AD160010)
fEEREN: TR (1997-) , &, WitE, HRAR: RSMIS5%E, E-mail: 337009868@qq.com

BIEE: Bk (1965-), &, %, HsAE: RHFESFLFA, E-mail: 13700650213@163.com; HEERMEE: M= (1982-), B, #Ht, SHKSLIIF,

HRAE: KAFWSEEIFEN, E-mail: luyun0402001@163.com

255



MK EmBHL

to the aroma associated with P kingianum; two-year-old samples have a strong grassy scent, three-, four-, and five-year-old samples are

Modern Food Science and Technology 2023, Vol.39, No.7

characterized by fatty aromas, and six-year-old samples have intense fruity and floral scents. The OPLS-DA and RF results show that
2-butyl-2-octenal, ethyl caproate, ethyl caprylate, ethyl heptanoate, hexanal, and (E,E)-2,4-nonadienal are signature aroma compounds in
P, kingianum. In summary, this study reveals how the volatiles and aroma characteristics of P. kingianum vary at different ages and is expected to
serve in the comprehensive development and utilization of P, kingianum.
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Table 2 The ROAV values of key aroma contributing substances of Polygonatum kingianum in different growth ages

5 ARET /jrﬁﬂ]igﬁ MR PK-2 PK-3 11(1)2: PK-5 PK-6
1 iE T (1-Hexanol ) 00056  HFEA 1852 143 543 221 11.06
2 A8 (Decanal ) 0.003 RA& 4632 742 705 313 3872
3 JE T (Hexanal ) 0.005 ¥4 100 970 1438 13.03 38.15
4 (E)-2-F ¥t ((E)-2-octenal ) 0003  AEWR 3048 - -l i
5 B-IRATARES (2,6,6-Trimethyl-1-cyclohexene-1-carboxaldehyde ) 0.003 H3EA 1280 136 - g -

6 2-T #-2-FHsd (2-Butyl-2-octenal ) 0.02 Befek 1793 410 273 943 1252
7 Z# (Nonanal ) 0.001 1 i X - p - 8951
8 (E,E)-2,4-% Y8 ((E,E)-2,4-nonadienal ) 00001  fgm*& - 100 100 100 -
9 J& B LB (Ethyl heptanoate ) 0.001 9 R4 9522 1216 1644 5658 100
10 F8 L8 (Ethyl caprylate ) 0.0193 R4 1276 369 318 709 11.82
11 AB LB (Ethyl caprate ) 0.005 #A 467 - 133 140 977
12 B LB (Ethyl caproate ) 0.005 RAE - - 4062 4193 7792
13 %+ FE (p-Cresol ) 0.0039  fihek 3928 578 214 641 4734
14 2-K4kekeh (2-Pentylfuran ) 00058 HHEE - - - 661 -
15 JEEBE (1-Octen-3-0l ) 00015 Rtk - - - 667 -
16 L-#7#78% (L-menthol) 0.1 BEAEA - - - - 1.35
17 #rF& ( Gamma-nonanolactone ) 0.009 7 A8 ek - - - 1.30 -
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Fig.6 The aroma rader plots of Polygonatum kingianum in
different growth ages
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Fig.7 The OPLS-DA scoring plot (a) and displacement test results (b) of Polygonatum kingianum in different growth ages
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Table 3 VIP and Gini of key aroma contributing substances
OPLS-DA RF
4 2 4 — P
VIP Gini
2-T A-2-F 4 (2-Butyl-2-octenal ) 1.53 131 088
TER LB (Ethyl caproate ) 1.96 0.82  0.80
F B2 LB (Ethyl caprylate ) 1.33 1.16  0.76
JEER B (Ethyl heptanoate ) 1.18 1.04 067
IE TFH (Hexanal ) 1.26 0.98 0.67
(E,E)-2,4-X =¥t ((E E)-2,4-nonadienal ) 1.42 0.81  0.65
A B (Decanal ) 0.82 1.15 061
st ¥ & (p-cresol ) 0.75 072 042
(E)-2-F 8% ((E)-2-octenal ) 0.66 0.67 0.38
2-RHeked (2-Pentylfuran) 0.88 032 029
RBR CEe (Ethyl caprate ) 0.38 0.55 025
AF-F 8 ( Gamma-nonanolactone ) 0.48 036  0.20
#3585 (1-Octen-3-ol ) 0.44 036  0.19
B-ERATAEES (2,6,6-Trimethyl-1-cyclohexene-1-carboxaldehyde ) 0.41 036  0.18
iE T (1-Hexanol ) 0.89 043 034
L-7%478% (L-menthol ) 0.19 009 001
E& (Nonanal ) 0.17 0.09 0
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