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Effect of 1-Methylcyclopropene (1-MCP) Pretreatment on the Volatile Components of Chili Peppers during Low-
Temperature Storage Analyzed by Gas Chromatography-Mass Spectrometry Combined with Electronic Nose
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Abstract: The aim of this study was to examine the effect of 1-methylcyclopropene (1-MCP) pretreatment on the volatile
components of chili peppers during storage. The volatile components of chili peppers during 10 ‘C storage were determined
and analyzed by using head space solid-phase microextraction and gas chromatography mass spectrometry (HS-SPME-
GC-MS) combined with the electronic (E) nose technology. A total of 52 volatile components were identified from the chili
peppers, mainly including aldehydes, alcohols and esters. Pretreatment of chili peppers with 1-MCP effectively delayed the
decline in aldehydes, esters and acids, also inhibited the increase in alcohols, hydrocarbons and other volatile components,
maintained good volatile composition and delayed the change in its flavor. The volatile components of chili peppers stored
at 10 'C were also measured by E-nose and analyzed using principal component analysis, loadings analysis and linear
discriminant analysis. The results obtained by E-nose and HS-SPME-GC-MS showed that 1-MCP treatment had substantial
effects on the composition of volatile components, which took place on days 15-35, in particular, significant changes were
observed on day 15, which represented the turning point for the freshness of chili pepper during 10 C storage.
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Fig.1  Changes in volatile components of chili peppers during storage

at low temperature
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Table1 Effect of 1-MCP treatment on volatile components of chili peppers during storage at low temperature

CRALAR 5 5/%

I-MCPALAH T 75 5/%

Lo PREAI(A]/ - -
H5 T min f HFA 150 254 354 54 154 25d 354
[
1 6.72 1F &% [hexanal] CH,0 068 357 499 1.53 046 346 156 1.11
2 8.50 2302 CUA T [2-hexenal, (E)-] CH,O 901 2667 2331 2444 922 3630 18.86 21.94
3 21.48 7K [ [benzeneacetaldehyde] C:H;O — 030 050 176 095 — — 208
4 26.98 A 5 5 % [ tetradecanal | C,H,O 1.13 033 0.28 — 1.10 0.14 0.63 0.89
5 32.08 2-#R-+ )\ §E % [octadecanal, 2-bromo-] C;H;BrO 048 — — 066 055 — - —
2
1 13.12 4-FF - 1- [ 1-pentanol, 4-methyl-] CH,O 132 060 — 068 067 045 061 135
2 14.17 1F &V %[ 1-hexanol ] CH,,O 10.10 794 7.70 591 7.56 442 10.73 5.49
3 15.00 JI5i 74-3- E - 1-BZ[3-hexen-1-ol, (2)-] CH,O 1524 1870 2349 12.50 1945 26.00 11.97 3.04
4 15.57 J3-2- M- 1-B%[2-hexen-1-ol, (E)-] CHLO 1811 1576 9.66 19.66 1459 7.76 14.81 15.97
-0, 0-5- = F k-5 245 36 DU A 1k i - 2- R 7
3 17.15 [2-fur)gﬁir§e?ﬁg‘nilﬁj itﬁ%fylﬁﬁ@(ﬁiﬁ,?—ﬁrﬁetfy@ﬁ cis-] CoHyO, 022 — — 157026 007 086 —
6 19.08 75 [ 1,6-octadien-3-ol, 3,7-dimethyl-] CH O 417 178 1.62 457 651 157 147 7.60
7 2063 (22.57) -2.5-- 1 Hf: —J-1-BE[Z.2-2.5-pentadecadien-1-ol] CsHxO — — 036 — — 025 040 —
8 22.63 a-FA I [3-cyclohexene-1-methanol, d,a4-trimethyl-] CH O 546 — — — 545 — — 655
- = 3 -6- 2 3 DU A -2 H-WE T - 3
9 2410 o H_sfrﬁl_;_;'lg_gh;ﬁéghifg;ﬁrfmﬁhy]_] CoH 0, — 030 016 197 042 019 — 028
10 26.16 FTEBE[2,6-0ctadien-1-0l, 3,7-dimethyl-, (Z)-] CoHsO 021 023 — — 053 —  — 145
11 30.21 FEAERUEE[1,6,10-dodecatrien-3-ol, 3,7,11-trimethyl-] CsH,O — 0.90 — 3.10 — 0.94 — 124
RS
1 12.32 FH & 9 )4 1% H A B8 [2-propenoic acid, 2-methyl-, dodecyl ester] CHO0, 038 0.17 —  0.70 — 057 039 —
2 1237 T Ol [butanoic acid, hexyl ester] CoHyO, 069 077 — 053 151 044 — —
3 12.72 2-H 3L IR CLBE [propanoic acid, 2-methyl-, hexyl ester] CoH,0, 1.64 — 022 074 061 052 — —
4 13.49 IF 2R ZJ5 i [n-caproic acid vinyl ester] CH, 0, — 051 — 064 — — - —
5 15.00 S R FE B [ cis-3-hexenyl isovalerate] C,H0, — — 025 208 098 — — —
6 16.72 SEB B % P G [ally] isothiocyanate] CHNS — — 091 071 134 — 163 215
7 18.28 LR CLER [hexanoic acid, hexyl ester] C,H,, 0, — — — — — — — —
8 2446 7K TP 16 [methy! salicylate] CHO, 621 554 757 272 488 232 856 12.37
Rk
1 9.84 3- =9 LI+ FBE[3-trifluoroacetoxypentadecane] C,H,F,0, — 051 026 — — 015 107 —
2 11.60 7K £ J#[styrene] CHg 1.02 0.18 046 2.08 0.40 0.27 0.75 0.36
3 11.77 1,1,2,3-PU L3R 2 [cyclohexane, 1,1,2,3-tetramethyl-] CoH, — — — — — — - -
4 11.89 JIi-1,1,3,5-P0 F 5358 s [cyclohexane, 1,1,3,5-tetramethyl-, cis-] CoHy 057 — — — 082 — 030 134
= -9 FENH- IR T 15
5 2113 [1H-benzoc§’c5155he_pti§39,5%-%;.:11151%-};:33;1;& (4aS-cisy.] ~ CisHu 170145269 127 049 101 164 —
6 22.45 K M/fi[longifolene-(V4)] CsH,, — — 326 295 — 362 — @ —
e A 1Y S 3 TR B [cis-2.44,5,6,9a-
s il (11 ooy 4 Oy — 367 — 220 — 08 316 —
8§ 2365 B [azulene] CoHs — — 037 — —  — 061 049
9 23.68 %5 [naphthalene] CoHs 026 — — — 024 — 032 —
10 23.68 1-3V B J&- 1 H-fi[ 1 H-indene, 1-methylene-] C,Hj — 023 041 — — — - —
11 30.23 1,2-3% 75 Fi[oxirane, tetradecyl-] CH;,0 296 — 028 — — — - —
723
1 19.85 (£) -3-#23E H #:FR[dodecanoic acid, 3-hydroxy-] C,H,,0, 028 — 065 — 028 — 094 050
2 26.01 L& [hexanoic acid] CH,,0, 381 — — — 405 193 413 —
3 28.96 J2 38-2- AR [2-hexenoic acid, (E)-] CH, 0, — — 129 — 246 — - —
4 3139 T/ [nonanoic acid] CHO, 075 047 350 049 150 071 064 110
5 32.06 9- 7N 2 [9-hexadecenoic acid] C,H;0, — 0.11 — 1.27 — — — —
6 3291 8- F 3t T--6-J# 2 [8-methyl-6-nonenoic acid] CHO, 225 1.10 0.70 0.29 230 133 1.12 191
Hipk
1 9.55 2- B [2-heptanone] CH, 040 — — — 032 — 057 —
2 16.48 I FERE A AL P [linalool oxide (fr.1)] Co H0, 253 017 — 232 239 — — 128
31865 2-FFUE-3- T HEML M [pyrazine,2-methoxy-3-(2-methylpropyl)-]  C,HLN.O 3.66 245 2.69 554 257 179 265 472
4 25.03 HH A 4 28 2 )5 [oxime-, methoxy-phenyl-] CgH,NO, 077 — — 176 110 — 039 —
5 26.16 - % 2 i[3-buten-2-one,4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-]  C,;H,, O — 056 —  0.88 0.68 — — 142
6 26.41 2-H 5 2L} [phenol, 2-methoxy-] C,H,0, — 026 — — — — 051 —
7 26.95 |+ )\ J5e & 2. )% 5 ik [octadecane, 1-(ethenyloxy)-] CH,O0 — 117 — — — — - —
8 2831  ZAU% LEH[3-buten-2-one,d-(2,6,6-trimethyl-1-cyclohexen-1-yD)-]  CiHyO  3.99  3.04 202 1.17  3.11 290 170 1.82
9 3361 2,4-— KU T 5 [phenol, 2,4-bis(1, 1-dimethylethyl)-] C.HyO —  — 028 049 024 — 019 044
10 35.21 15 [indole] C,H,N — 056 0.13 081 — — 083 1.10
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Fig.2  Principal component analysis of volatile components of chili

peppers during storage at low temperature

ME2ATE H, BR1-MCP4L5 d5CK4110 d¥idh R4
MUTTERIMRE X 380 3 S A, HAh & X EAE
B, PCITTHR%1£84.99%, PC2TTHAE ~N13.23%, 5T
Wk N98.22%, T T95%, R THH /N>, JLHIPCA
VRIS T AN [E AL L AN ) e B T F) 46 B R T 4
o AN L2006 (5] B s ) () AR A e 34, CKAH5~15 d
WPCIHIIE ARk, 15~35 d#FPC2IE /7 42 4k; 1-MCP
H5~15 dBIBEH EHCKAM —3, 15~25 dEPC2HI R
FARAY, 25~35 diTPC2IETT A28 4k, UMl 15R /2 4l
ST AL A AL, 40 1-MCPAL B (1) 5 SRR 585125 d
HRG RIS dE RV, iR
(RIRFE T2 A 1-MCP AL B B 4E 2% g S AL S 1 4y (17
1, FFEEm RS AR, FRE R 1-MCP AL 3 A £ 1 B8 4E
Df LA AR5 MR R o3 IO AR AR, 4R v 2 BRIt T
I-MCPHFICKA M2 2 (B FE 58 5515 25, 35 RAIAIEE
BUAEK, VLA 1-MCP AL B X 2 WK & 1 20 76 T ik 24
H15~35 REMEBK .

222 LDA

@258-

CK-35d
8 1-mcp-15 d P
2541
= CK-5d 1-MCP-35d
32508 @ I-MCP-10d  CK-23d
Eo46

B s
—ompl
o

5238 L1 1 1 1 i 1 1 1
=375 =370 —365 —360 —355 —350 —345 —340
LD1 (5THk#74.03%)

B3 IRREEERER RS LDAE
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