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Analysis of volatile flavor components of oil of Idesia polycarpa and their
changes during refining process based on gas chromatography-ion
mobility spectrometry technique
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LIU Yu, CHEN Ze-Yu, CHANG Yun-He, GE Yong-Hui, MA Li-Zhi"

(Food and Pharmaceutical Engineering Institute, Guiyang University, Guiyang 550025, China)

ABSTRACT: Objective To explore the change rule of volatile flavor substance components of oil of Idesia
polycarpa during the refining process. Methods The fingerprints of volatile compounds were obtained by gas
chromatography-ion mobility spectrometry (GC-IMS), and the differences of volatile flavor substances in Idesia polycarpa
under different treatments were analyzed by multivariate statistical method. Results A total of 107 volatile substances
were detected in oil of Idesia polycarpa, and 95 kinds of volatile substances were identified, including 6 kinds of acids,
20 kinds of alcohols, 30 kinds of aldehydes, 10 kinds of esters, 16 kinds of ketones, and 13 kinds of other substances.
Conclusion The refining process can effectively remove the irritating odor and increase the content of pleasant flavor
substances in Idesia polycarpa gross oil, so the refined Idesia polycarpa oil has a slightly sweet and fruity flavor. However, due

to the small variety and low content of key volatile compounds, the overall flavor of refined Idesia polycarpa oil is light.
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SIS 5 FiE A5 (gas chromatography-ion mobility
spectrometry, GC-IMS)!'2 3 4F 3k 4 B i — Rl 9 <A 2
BRI E A, FA w0 43 s R A v R R L R
WEEM L, & AT —L/N e+ HE RN E R A DL
AR, H AT B T B A
IR AT 45 2 A A A fl 2 4

FE 1 F(Idsia polycarpa var. vestita Diles)f& KX
TR LR i LA 7 AR R, ORRAKAIR . A4 . R
&, VENEIRAR L SR BT R RD, R RIS R SR, BRAE,
HR, PR FEE TR E S RIERE PR
QB 2 O ) = 2 I A N7 W % == SRS R P
TEHAS  S6E 5% Wi 4 X oA — & A, HRTTE
SN R EFAAE, BUTE] 2030 4F, FAE ALK L 500 T7
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B RS REE 0.21%", E—R LR 80 m RS A A £
ELTIRN AT I3 £ Y 7025 LN 3 T e LN A /T e
Ao 2020 459 H 27 H, B DAEERREZ 51208 1A i
AN A A ERU R T R R L TR
SRR, NES BEEEM, SR,
ZIRFN AT AR ER, S A B H HT 5 T LR il
FRIE AR R B/, R, ATFFERE S GC-IMS F A
BT LR F IR R ML B o A i - AR . TR 4E
HEAR N Lk F2 v A AR, PEHRE R LR LA 5
THEZEG AT RS IR, DU LU 9 A S5 SR 0 T 2™
b Ak R FH R RO S

1 RS

1.1 #R5RH

LA FEER, F 2021 4F 10 A RFIIMNE - HTHiE
Fo AN A S, PO TS B R, ER A7,
2022 4F 7 AN, ZEI8K, T TR A RAF

QAN HT 2k, BT R fL 2 A FRA R, A7
B R, m#EslbARnaRan), oM s
R 4N+ e SRR N (o B ali, B PV AL 2530 A B
OS] 2-FBE(G T, B Sigma-Aldrich 24 A

1.2 NES5EE
FlavourSpec® XK/ i (A E G.A.S A H]); 202-1AB
RUBLAR CRHETIT R R A B A ), TDZS-WS il 0L

(TR URHEA B ]); CZR309 FUEiE s R ARHL(T M ks
BT %A BRA D) SHB-IT BUEHR /KR B2 (4
BHEATBRAF]): DF-1018 AR IR SR8 GRS
FHAL B BRI F)); ZNCL-TS BB AT IR e
TRNIE (IR PSR B & A B A |]); FS-SE-54-CB-1 &
T4 (30 mx0.53 mm, 1 pm)(3& [ RESTEK /A #]): N-1300 %Y
T % 28 R AN (1 2 AN AR AT TR Al
1.3 5 &%
1.3.1 #Heuhl&

WA FBIM SR R HI A BT BE A L SRR
W EHKEHR 5%~9%, K e EBEYLEBUL R
T, K RS R A (AR 7 i 2 i g = T R, AR
Z LA Bl

JBRER AR (2 S RE): BRI a1 A RS, A
0.1 g/mL ) NaOH {&F# 2 mL, FE-HIAHE R 0.2% 1 HH i,
T 45°C/KRIBHHEFE 20 min, #RJ5 LA 4000 r/min B> 20 min,
WA B ERIAE, INABR NG 20% 60°C ) 75 18 /K fiit £
5 min J&, LA 4000 r/min B5.0> 10 min, EE Fd/KBELRE,
BLENK)Z pH S E, )2 R AR R

BRBZAL TR SAE): FRER 25 g (WA 7, BeaiE in i
% 60°C, fILA 0.4 mL 0.12 g/mL ¥R R, _A1)E
A 4% 60°CHE/K, BHES], FINA 0.04 mol/L Z %
PUZ R 4. 0.03 mol/L + Zhe ki a4s 2 mL,
15 min, RJWME5HE 5000 r/min 5.0 20 min, B EJEE
e A B B A il

R AL TR (4 SRE): BRI 250 g iR T 500 mL =1
B, KRR = VRS A L A I LA B v, R
RRAESRMITE R, 3 sl 2 IR RG] &
FIHE100 Pa LA, FTIFIIEE &, B2 220°C, i
AFRIR, WG ZRIB I LT o Bl i KRR B FLIE A, 75 A I 5
BEERTE G, AN EMAES HE, Mg ==,
g, ROAS A S .
1.3.2 GC-IMS # &4 32

BEHLFRE 1 g FES, BT 20 mL THZSHE, AN AR
100 mg/L 2-2 5 50 uL, 80°CHE & 20 min Ji EAE, I3 44
fb, 3 WOFAT .
1.3.3 GC-IMS M2 &4

S3ATETTA]: 60 min; fA3EFESSAY: FS-SE-54-CB-1 (30 mx
0.53 mm, 1 pm); FE7E: 60°C; #FHA/EFLS: Ny IMS R E:
45°C; SR B ZhTAs gERE, SEFERFR 500 uL; 595 & B[]
20 min; JEE IR 80°C; MEAEETIEEE: 85°C; WRAbHE i
500 r/min; BT MIMIEG6.5 keV); IE B TR, HEE%
BRE: 9.8 cm; BNZMEH E: 500 Viem; AL I
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1.3.5 & MoHt
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VLR B R e P o, o PR PR ) 2 ) R R PR B AR
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- BB ISR B T AL ] X 4 A T D S M 2T
1.3.6 EEZH5HF
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Fig.1 GC-IMS spectra of volatile compounds in oil of Idesia polycarpa with different treatments (top view)
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Fig.2 Signal peak locations of volatile compounds in oil of
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Table 1 Qualitative analysis and taste characteristics of volatile compounds in oil of Idesia polycarpa with different treatments
K i 5 YA TR TR TR TREATREL (REATR/s RS A]/ms S BRARAER
By = 3
1 guaiacol AR 1909.3 3089.76 1.11957 %ﬁ;{g;:g*ﬁg}iﬁﬁf
3-methylbutanoic acid 3-HIEL TR 1908.2 3082.28 1.48419 IR R W R
3 citronellol o 1881.1 2906.48 1.35550 LS
ethyl 3-hydroxyhexanoate 3O R B 1807.3 2476.32 1.28725 BEAKRER
N 7 =
5 3-(methylthio)-1-propanol 3-H i I - 1- P P 1797.5 2423.95 1.10007 ﬁgg 2;;?2;? giﬁ;
6 butanoic acid T 1814.9 251747 1.17416 M T 1) R S
7 2-acetylpyrazine-M 2-Z R SE MR (A 1745.6  2165.86 1.14101 R HRAE . RZEM
8 2-acetylpyrazine-D 2-Z R R (2R A 1745.6  2165.86 1.52123 FRER R
9 dihydro-2(3H)-furanone-M  —&-2(3H)-BKIR R (BLIA)  1710.1 2005.02 1.09032
10 dihydro-2(3H)-furanone-D & -2(3H)-MEMH(—RMA) 17118 2012.50 1.30675
11 2-methylpropanoic acid 2-HIIL R 1688.0 1911.51 1.16441 Rk . B 5Lk
12 propanoic acid ] 1638.6 1717.00 1.11567 FF PR
ARk, Ak
13 (E)-2-nonenal E-2-T- I 1570.6 1481.55 1.41386 2
14 linalool Oy R 1559.3 1445.67 1.23561 EEE iR
15 benzaldehyde R 1547.7 1409.78 1.15505 WAk
16 (E,E)-2,4-heptadienal E,E-2,4-BE I 1% 1517.8 1321.11 1.20476
17 acetic acid-M ZIR(AAE) 1502.1 1276.78 1.06078 Rk
18 acetic acid-D LR (R ) 1503.6 1281.00 1.15848 "
19 furfural-M BRI (BLAA) 1492.8 1251.44 1.09335 P
20 furfural-D BERE (1) 1493.6 1253.55 133673
21 1-octen-3-ol 1247531 1485.8 1232.44 1.16705 Vet k. AR
22 2,4-heptadienal 2,4-JF "I 1485.0 1230.33 1.20990 HHER. BEF. BRAFR
23 (E)-2-octenal-M E-2-"F I () 1436.7 1107.98 1.33704 REWI SR A ER
24 (E)-2-octenal-D E-2-F IR (R M) 1437.3 1109.32 1.82187 FETSENUS
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% P PR HCA TR TREdE%E  TREAETIEls  SEASHYIE]/ms SRARAER
25 nonanal TR 1400.2 1023.55 1.48376 HEWs . R4 8 Sk
26 1-hexanol-M 1-C R (HE) 1367.7 953.87 1.33225 T,
i T T RR
27 1-hexanol-D 1-CFE (2R k) 1369.0 956.55 1.64006
SORELR L MV AT
28 dimethyl trisulfide CTHE =R 1415.1 1057.05 1.30035 RAVEZSE R RS,
AR
29 3-ethylpyridine 3-ZFE L IE 1386.1 992.73 1.10259 EEp SRS
30 2,3-dimethylpyrazine 2,3- " F LNk 1350.6 919.03 1.10738 IR IR IR
31 6-methyl-5-hepten-2-one 6-FF Jk-5-Pi s -2- 1l 1344.5 906.97 1.17755 AR PPk
32 (E)-2-heptenal-M E-2-BHAs I (L) 1330.0 878.83 1.25729 REWIAIR . &Rk, &2
33 (E)-2-heptenal-D E-2-BHi i (5 1k) 1330.7 880.17 1.66717 'S
34 1-hydroxy-2-propanone 1-F23E-2- P R 1313.5 848.00 1.0691 EEEiUS
35 3-hydroxy-2-butanone 3-¥53E-2- T i 1298.7 821.20 1.0691 EON LR GRS
N A i AR AN A | B
36 1-octen-3-one-M 1253 (B4 1308.4 838.62 1.27962 R E
N _ FRFI 1R . B
37 1-octen-3-one-D 1-2F -3 (2R 1A 1309.1 839.96 1.67993 SRR
38 cyclohexanone R 1293.3 811.82 1.15841 PR, A AT IR
39 2-octanone 2-3F [l 1291.5 808.73 1.33555 THAE IR
40 octanal-M FERE (A 1295.3 815.10 141113 MG . TEEER
41 octanal-D FEE(CRIK) 1295.9 816.17 1.82607 HA | I S A
NElV= 3 =2
42 2-methylpyrazine 2-F Sk ik 1276.0 783.24 1.07620 ﬂiﬂ@ﬁggﬁiii H&%ﬂ&
43 1-pentanol-M 1-JEEECRLAA) 1263.4 763.05 1.25404 W A ] SR
44 1-pentanol-D 1-JFE (3R ) 1263.4 763.05 1.51042 s A X o] AR
45 2-pentylfuran 2- I3 HE 1239.3 725.87 1.25256 O R mEFAR
46 (E)-2-hexenal-M E-2-C IR (FLA) 1230.0 712.06 1.17994 SR R AU
47 (E)-2-hexenal-D E-2-CRTHE (Z2RAR) 1230.8 713.13 1.52227 SR AR
- pHe ¥ J V= o SVt
48 3-methyl-1-butanol-M 3-F -1 T RECRAA) 1220.6 698.25 1.24367 ﬁ%;%z}f;g  A¥
- pHe ¥ J V= o SVt
49 3-methyl-1-butanol-D  3-H JE-1- T (2R 1k) 1219.8 697.19 1.48819 ﬁ%;%z}f;g , H¥
50 2-hexenal 2-CU M 1214.7 689.76 1.18735 QU VS
51 3-methyl-2-butenal 3-FSE-2- THE 1213.2 687.63 1.09547 -
52 cis-4-heptenal M -4- P e 1254.6 749.24 1.14437 -
53 heptanal-M BRI (H4A) 1196.5 664.26 1.34147 B B A AT ) A R
54 heptanal-D Bl (R ) 1195.7 663.20 1.69862 B AT ) R
55 2-heptanone-D 2- P (1A 1191.4 656.83 1.62601 FERIBL K R A IR
56 2-methyl-1-butanol 2-H -1 TR 1196.5 664.26 1.48522 FREAR S
57 pentyl acetate-M T DGR (LA 1184.5 641.95 1.31332 ﬁﬁ%ﬁ#ﬁgﬁ A
WRE
58 pentyl acetate-D R IER () 1184.8 642.59 1.76433 %’Eéﬁﬁgﬁ‘%?&‘ A
WIRF
59 1-penten-3-ol 1-J M -3 - 1175.4 622.91 0.94341 -
60 1-butanol-M 1- T RECRAA) 1162.6 596.97 1.18075 -
61 (E)-2-pentenal-M E-2- TR (BAA) 1147.3 567.45 1.10536 B HLR
62 (E)-2-pentenal-D E-2-JUaTE (2R AK) 1148.3 569.24 1.36085 B R
63 beta-pinene B-IRK 1125.2 527.20 1.21566 AR ARIEKR
64 (Z)-2-pentenal Z-2- I 1125.7 528.10 1.35806 P S N TIUS
65 hexanal L 1101.8 487.85 1.55771 AR
66 1-propanol-M 1- N () 1052.5 420.76 1.11095 -
67 1-penten-3-one 1- 1305 -3 -1l 1038.6 403.77 1.30640 [EEUNIOEL 27 SallUS
68 thiophene IBEWY 1028.7 392.14 1.04114 -




2 8 1 4, G BT RO G- B BT LLAR T R KU 5 53 SRS R A R AR A AR 57
=1L
K ¥ PELAAFR AR PR BB 1F(a] /s LRSI ] /ms RRAEFAER
69 methyl 3-methylbutanoate ~ 3-FJETTRFHEE  1029.5 393.04 1.19611 -
70 pentanal I 998.1 358.15 1.41949 TR Sk
71 ethanol L 947.1 318.80 1.13887 BB WA R AR
72 3-methylbutanal 3-FRAE TR 925.4 303.59 1.39995 SRk
73 2-butanone 2- T i 913.5 295.54 1.24079 AR W ASHE
1R L
74 ethyl acetate ZRZ. T 895.7 283.91 1.33712 E?EF RAESIR
75 butanal 1IE T 888.6 279.44 1.28267 ESJSRETHIVS
76 acrolein T 865.3 265.13 1.05650
77 acetone [ELE 835.9 248.14 1.11374 FEER IR Iﬁi FAEREK
78 propanal EafiES 817.9 238.30 1.14027 R PE Sk
79 2-methylpropanal 2-H LT 826.2 242.77 1.27988 -
80 methyl acetate R R 848.5 255.29 1.19332 T EAE
81 tetrahydrothiophene DY S EW 1121.0 520.05 1.05371 R Z AR PR
82 2-methyl-1-propanol 2-H - - i 1108.9 499.47 117517 13 SN NS 573
83 p-xylene X K 1144.5 562.09 1.07604 BN
84 cis-2-penten-1-ol -2- 80 -1-B 1335.5 889.45 0.94621 -
85 2-pentanone 2- 13 998.1 358.15 1.36085 Wk . #f. KR
Sl | =
86 methyl 2-methylbutancate ~ 2-FHEETERH R 1020.1 382.30 1.52141 E}Eﬁ%ﬁ;ﬁﬁfﬁ;ﬁf
87 ethyl isobutyrate ST 965.4 332.21 1.18494 TRk
88 2,3-pentanedione 2,3-1% 1061.6 432.39 1.20309 At %ig ﬁiﬁ ’
89 1-propanol-D 1-P (R ) 1053.2 421.66 1.25894 -
W _\ IR B RE R
90 ethyl heptanoate BRIR 2.1 1339.2 896.61 1.42089 Py
91 1-butanol-D 1-T (AR 1162.6 596.97 1.38319 -
92 2-heptanone-M 2- B (B 1191.0 656.00 1.26173 ZFL K R A
93 ethyl pentanoate TR 2 W8 1136.2 546.88 1.65962 AERFEIR, B
94 o-xylene A Hg 1168.0 607.70 1.07604 KH; FHMAE
S M1 = =3
95 phenylacetaldehyde R 1763.1 2249.87 1.26119 ééfuég%sgg% ’
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Fig.3 Gallery plot of oil of Idesia polycarpa with different treatments (fingerprint mapping)
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HES, HhRAHR ., & ARRIRSKIEY, 1k
KW, B-URH . VU MEMY ST R IR AL T
FERRIIR | WA . R IR EIR . RIRRSEAS A
LI AR R IR IS | 2 | B L kg RER S o, Ao
E-2-CVTE | 2-CV IS | E-2- IR | Z-4-Balisis | INMINE
TR, SERE . 1-ER-3-0 . 2-BEl . 27 . 2-T . 2,3-
PO, I TRE . IEPIEE, 2- 1Rk . 2-FR 3L TR R |
STMRER . PR . WEWY | 48— H R SEY) o & LA
AT A I A 5 T 25 R 7E 220°C A FkATRY, 7EuL
FRAET, 1% L EALRE 22 bR IhAE vh 7 4 /0 i 15 R s
i At AT SLOR 1R Ak =1, R A i A Ak SR 1 &
A, AR T — S HLA ML F R ARAE (4 5, W T LR
T R 8 KUSREAE .
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component analysis, PCA) " ZEE (K 4), n][ & EMHS 1
(PCLYFIFERLSY 2 (PC2)RIBTRREE 3 3R 63%F1 35%, —#H R
TFOTHREE 98%, 156 HHIX AN 32 B4 1T A2 BUAE S 5
PSS #EAD 20 3 405I7E%E —. PURIR, BEe 1. 4 #EA0
B, BAIARESL 1.4 52, 37E PC1 225 MEHE, #Edh 1.
4 PAFEARTE PC2 B2 Wi AR 2.3 BEESELR, R
PIAFESL B STE RS 1. 2 B Ei s

X AN [R) Ak 3 0L A e R AR S AT R
A e g tr, W S, IE S R al DAEH, FEbL 1, 4
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Fig.6 Stacked histogram of volatile compound content in oil of
Idesia polycarpa with different treatments
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with different treatments
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