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Abstract: In order to investigate changes in flavor substances of lightly-pickled cucumbers during storage, volatile
compounds were analyzed by electronic nose and gas chromatography-ion mobility spectrometry (GC-IMS). The results

showed that flavor characteristics of lightly-pickled cucumbers changed obviously during storage. A total of 56 volatile
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organic compounds (VOCs) were detected by GC-IMS, including 10 alcohols, 30 aldehydes, 8 ketones, 5 esters, 1 furan, 1

acid, and 1 alkane. With the extension of storage period, the relative contents of aldehydes, alcohols and ketones decreased

significantly, while the contents of esters increased significantly (P<0.05). Based on relative odor activity value (ROAV =

1), 9 key flavor compounds were found. The key flavor compounds were performed by PLS-DA and 6 differential markers

were screened (VIP>1), including cis-6-nonenal, nonenal, 1-penten-3-one, isobutyraldehyde, trans-2,cis-6-nonadienal, and

trans-2-octenal. Among them, trans-2-octenal increased with the relative extension of storage time, which might be the main

off-flavor compound for flavor deterioration. This study can provide a theoretical basis for flavor quality evaluation of

lightly-pickled cucumbers during storage.
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(volatile organic compounds, VOCs) JZE5, K FLZSIN
FUFF R A R BRSE T A T 22 B . BEFTERISY) 5T .
FEHORKEEDT SR GC-IMS 38T T FRAFEAR SR 5 245 1R
SR PERURAG G )25 5, il i d XU 80 E]
1%, BHI T BRARIRSE 5 AR 5245 H I4FIE VOCs.
Han %™ >R ] GC-IMS 454G PCA X AR JL R =5 K& %
R ERIE VOCs AT, ARG AR AL RS2 45 &
™ VOCs S22 5, X B SR R EERr & 4
JEERZEHEAT T X 45 HAT, & T GC-IMS fEX B 6
SRR P ERXUARAL G ST 0% B i A DR
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PSR
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N, E L FREE, B Rt DORE Y

Wa BT WY LR IE X P LA T SEE R
B4 WK BEBLEBIAA R E; 2-T ., 2-1%
Bl 2-CLB , 2-BE . 2-3E 0 L 2-TEAbRAES: 1L AR
HERF AN A PR A

HR1609 FHr=CIidEpl R BT a R
Z3H]; BSA3202S-CW TR FE2 MR {AR
I A BRAAE; PEN3 75 fEE AIRSENSE A H];
Flavour Spec® HHE TiEHi% 1EE G.A.S AF,
1.2 KWHE
1.2.1 e NHE KR s vE, YIak 3 mm
Rk, im A BE R (2.5% £ 1% FARE . 1% 37 . 2%
W) AGE 2% B LS b, 25302, T 4 °C K
FEARIEMEEE 12 h )5, 19 BEREENGERE 1 d), 4 C
FAF FWEE S do A% HHERT 0. 1.2, 3,4, 5d 197k
ot N BORE, 34T HL 7 & . GC-IMS 43 #r, ) 5
VOCs,
1.2.2 HFE5HT
1.2.2.1 AEATIALEE FRHEX S g PRBTs NS R E T
20 mL TiZsHfrh, inss s st)a, Bz el
1.2.2.2 KiZ%  SREERTEIEIFE N 1 s, (L2 3
THVERHRI R 120 s, fRIEARIAZREI R, 5 s, S HTRAE
B[] >k 180 s, I B ik o~ 300 mL/min, 51>
FESHEE I 3 Y. PEN3 BUHL L 10 P& /sy
BESNZH R, BAR F B R 1 s,

F 1 BT RRGMEIRAER LIRS

Table 1  Sensor type and performance description of electronic
nose system
MEBI 5 ARSI AR (EiEETUN
1 Wwi1C Aromatic TSR
2 W5S Broad range  REUER, MAEE MR R
3 Ww3C Aromatic PG R, A2k
4 W6S Hydrogen FEX YA
5 W5C Arom-aliph SRR B T
6 wis Broad-methane X BB R A
7 WIW  Sulphur-organic X EAL ) R A5
8 Ww2s Broad-chlor XS | RS R A
9 W2W Sulph-chlor A 7rHUGF, XA LR ALY R 15
10 W3S Methane-aliph XK R A

1.2.3 GC-IMS /3 HRIE F AN A7 3= e
s, FEBEATIN G, B RS = T EUARRIE N .
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FREL 2.0 g ¥RWTEHJNAIHKE T 10 mL s+, $e4an
&MU GC-IMS 43T
1.2.3.1 HzhEEM BHALIRE 40 °C, B7AbisE]
10 min, #EE 7 2O T2 3ERE, SEREARFR 1 mL, 3EFF
IR 85 °C, T R IR G Ik, PR35 H N
500 r/min,
1.2.3.2 GC %14  fajEfd: FS-SE-54-CB; £ 9% E4H
BHFE(15 mx0.53 mm, 0.5 um); AR 40 °C, %%
R N, (Z1iEE>99.999% ) ; AR : W4 2.0 mL/
min, £ 4F 2 min; £F 2~10 min 2P 1A 10 mL/
min; 7F 10~20 min & M43 1 2= 100 mL/min, £ 5
10 min; BV53FrHTE] 30 min.
1.2.3.3 IMS &l & EBAA KB 9.8 cm;
LM R 500 Viem; IR E: 45 °C; A A
N, (4 =99.999% ) ; I hL: 150 mL/min; B
P B OTER UM, 3H) 5 B A= TR
1.23.4 MR A 10 mg/L i91EEN C4~C9
S E S AR AL S W 0 AR B8 45 X (retention
index, RI), iz f§ GCXIMS Library Search %14 PN B
Ay NIST 545 22 F1 IMS Z0Hn ZEXTAE s v 47 22 M
St AT EM ST . ARG AR S oA —1k S AH
XTI A
1.2.3.5 ROAV RPFEXIEB N HIH, AU RS
A ] FHF PR A S X AR XU [ BTR R S . N
TABTF 5347, TR A B A XU BT ik e R B9 2 4319
ROAV 7EN 100, HAT#4H 530 ROAV % =144
ROAV =%xEx100

Kb Cy ML EY A BIA X EH & R, %;s
T, NEEY A HEFESEE, me/kg, ZE ]2 5
SCHRERAT: 5 Ty 9 XTAE S RULR BTHR B R I 20 43 10 &
ME, mg/kg; Cy,, M XTFE S IRUBR TTHR B S i 2H 53
FYAEXT B 433 B, %o
1.3 HuEIE

GC-IMS i i3 Reporter 1 Gallery Plot %5 ¥ 14
st VOCs iy 4k, —4ERIE | 22 5 KIS R Fe o &l
o SR SPSS 17.0 BAFXI AL G AR & A 107
25T AL T (P<0.05) 5 BF LRI FISTEHERR
tH Origin 2022 #4253 #7; 18] MetaboAnalyst
5.0 #47 3 43 43 BT (principal component analysis,
PCA) A e/ N e F 514347 (partial least squares-
discrimination analysis, PLS-DA) .
2 FBREZ
2.1 BFESR

PEN3 HiL -5 22 G Xt dis B PN AR R O BR A
HHRURR, U N AR S S B L SR i R E Y 2= 5
FHE 1 B E T LA 1, 10 ME R T X w88 R
M W 5 AR L AR AT WIS, WIW WSS, Efi 145
TXTH RS ik AEfL G R ARInERET

W2wW

W28 We6S

WIS
Pt B B e A H 7 S A A
Fig.1 Radar map of lightly-pickled cucumbers during storage

by electronic nose

WTERTE WIS Fl WIW 288 22 50 i, i
IR Y FR 3200 S A ALt e S R AR b AR R

SR T A B AR AN [R5 (] A 15T 3 TR UK AR
AERY 2257, X SR JEAR M WA A T 1T 255
Bro HHE 2 AIHN, 28— 5y (PC1) FNEE — 3l sy
(PC2) I TTRARZE AR 82.0% FlI 14.8%, Bt Timk%
A 96.8%, W HH A e J5 BEAS AR 4t QR I 0 it
WRBIEAEE . R 1 d R 2 d RE S, I 23 18] E B 4543
T, BERH RUBR 22 AT B T 33X P ZERE Sh A1, HABAE 5
2H W) 4325 B 4, SR A KUK 2H pl 25 SR 8 K 7 PC2 7
] b, B 5 RS () (4 B, B 1 S O i A B0
ZE IR, YR N RS R e USRS B A 2R T I

Ak

ald
A
0.2 +2d
ot
1 P ©
S 0 v5d
[ee] a
= 0
g
& —0.1 -
-0.2

04 02 0 02 04 06
PC1(82.0%)

K2 it UGS FE g 75 PCA K
Fig.2 PCA diagram of lightly-pickled cucumbers during
storage by electronic nose

2.2 GC-IMS ©#h

2.2.1 AS[A]I s B R 5 3 K9 VOCs SR FH GC-
IMS X ¥ 78t w5 JIN 4 IV 38 i 72 v VOCs i 47 72 ,
& 3A ARG ES (3] R ¥R mTE N VOCs 19 4%
&, B Hr A2 bR s S AR 3% B4 £ 58 B [A] (retention
time, RT), 18 A& frs 22 78 U5 — fb b B S 019 152 % 15} [A]
(drift time, DT), £1 €43 B £ /R [ W 25 F 1% (rea-
ction ion peak, RIP), RIP WA 4 —4~ S ft e —
Fh VOC!'?, R M 3AIR, L1 (R m IR BE S =,
H A IO BR R 8 e BE R, S 2 A . 5
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Fig.3 GC-IMS two-dimensional profiles (A) and difference profiles (B) of VOCs in lightly-pickled cucumbers during storage

VOCs &4 PSR, S0 iU R PR T AR 3
AR R ARl = B AR, iz i AT L O b, 2 ke
Vvt UL L B b VOCs Ik B 25 504 A
Kl 3A FRT RLIE Y, R i s #R H VOCs 1T
AT EIZE 1.0~2.0 ms, 55 0 d FE S AH B, ¥
1~5 d FE R VOCs Z 7, ¥R/ VOCs HEE
H#BSr VOCs Fig B bR,

& 3B AELIVRTR 0 d BRSBTS EIVE 2 E, Hie
T EFI S LU il 425 S Eeig I, Fis)s nd i
o, AH I EE ) BT HETE S A, 4T NIz )
WS TS, s Rk TS, B2
AR IR RN 22 MK . I EIAT LB W, 7R B i) 1A
400~800 s X [A] (LRAE X 1Y), VOCs FYFP S FI5 5 Bl
M A A P E R i 25 225 ZELR BE Bt H] 800~1100 s
X Ja] (LTHEIX 8K, ¥ 7%% 1 d B9 VOCs & =&, Mk
F SR I Al R FE K, VOCs & BB Wb . 254
&l 3 pal R IE B IAEIE i B VOCs &A=
TR ARk

2.2.2 A[EIFEI R E N VOCs a5t R
AR BE Bt TR AR AL B ], {df A2 1E/ C4~C9 kit
B VOCs 1% B8 +5 %, i i GC-IMS [ 7 #x F
LAV, W& NIST 48 FE AN IMS 25048 72 #8147 L
XT, XF VOCs #4753 HT. Nk 2 P, Heoe
56 fl' VOCs, £, 4% BEJ5 30 Ff . B8 10 Fh . B2
8 P, MRS 5 Fh LA M kg | RS . Bekadess 1 Fho
P 2 S VR Tt B I T B 8] 322219 VOCs, H S i
25 EZEAIERSS .

B 4 Shideist s TE ] VOCs IFRZEFIAH X
FrmArfl, ERTHL R 1 d R ESRE S
AR s, I3 45.21%, TR B, HOAR XS
TR, B A W B AR, X ot 2 I
UK BLAT 2 DTk VRIS R P SRR S
FHXT & R i AR (P<0.05), 43 B 0 d 19 31.05%
FEARZ 18.62%, 16.02% [F{IKZE 9.98%; BRI A
TEER B R P AEXT & 2 9.20% i 3 1 &=
29.63%(P<0.05), 4525 VOCs 7E 7% 75 309 18] i A X &
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#* 2 WBENNEGE R P VOCs BYE TEE oA
Table 2 Qualitative and quantitative analysis of VOCs in lightly-pickled cucumbers during storage

" LEARHE] SRR , FHXT B (%)
T I T R S S
s (ms wiiod  wkEld WwEi2d REBd WEi4d kwsd
=S 41.07£1.02° 45.21+0.80° 40.34+0.75% 44.18+0.32" 42.45+1.78" 38.45%1.89°
J2-2-BEIE (D) 0478 511224  1.67119 CH,0  047£0.03¢  0.44£0.04° 0.48£0.05° 1.01£0.10° 1.69£0.16°  2.81+0.14°
J2-2- B (M) 953.9 524266 125455 C.H,0 136+0.05° 1.45£0.10° 1.43+0.05° 231+0.09° 3.07£0.15°  3.89+0.09"
f2-2- T Wil (D) 11455  909.192  1.96316 CoH;O  0.93+0.18" 2.39+0.72*  1.31+0.09° 2.42+0.28" 2.22+0.23"  1.01+0.06"
S -2-FAE (M) 1149.6  918.537 141753 CoH, O  1.16£0.18° 1.57+0.23° 1.37+0.07° 1.76+0.16"  1.81£0.09" 1.15+0.07°
J2-2- Wil (D) 1050.4  715.157  1.81485 CgH,,O  0.07£0.01° 0.07£0.00° 0.07+0.01°  0.11+0.00°  0.14+£0.02°  0.18+0.03"
S22 (M) 1053.1 719.9 133788  CgH;,0  0.37+0.03° 0.46+0.00% 0.51£0.05° 0.82+0.05°  0.99+0.09°  1.27+0.08"
J2-2-BUJdTE (D) 7484 231334 136107 CHgO  4.07+0.57"  434:036° 4.05+0.15° 3.62+0.37* 3.18£0.29°  3.15£0.22°
JL-2-BediE (M) 750.8 233716  1.10861  CsH,O  1.97+0.17° 1.50+0.01® 1.27+0.02° 1.37£0.03* 1.39+0.06* 1.27+0.07°

R-2,4-FIEE(D) 10053 638.089 1.61372  C;H,,0  0.63+0.14°  0.22+0.05* 0.25£0.04> 0.25+0.04° 0.21+0.01°>  0.21x0.01°
R24-BEZIERE(M) 10082 642.832  1.19421  C,H, (O  2.33£023"  1.19£0.16° 1.25+0.12°  1.24+0.14*  1.15£0.03°  1.13+0.02°
R-2,6-T 458 (D) 11416 900.179  1.89471  CoH,,0  034+0.03¢  1.1240.32°  0.46£0.06° 0.86£0.09*  0.76£0.05°  0.31%0.04°
R-2,6-TMEE(M) 11467 911.862 137534 CoH,,0 3.91+0.48¢ 597+0.58" 4.18£0.19° 520+0.13° 5.09+0.23"  3.35+0.17¢

NFi-4- B M TE 889.7 403395  1.14339 C,H;,,0  023+0.02*  0.36+0.03" 0.31+0.01" 0.34£0.02  0.23£0.03°  0.18+0.03°
JIji-6-T- 475 (D) 1092.7  795.686  1.78522  CoH;O  0.64+0.06"  0.39+0.07°  0.34+0.12° 0.32+0.03"  0.21£0.02°  0.20+0.02°
Nii-6-T- s (M) 1096.7  803.724  1.18573 CoH,(O  3.82+0.21° 2.54+0.32" 2.28+0.59° 2.09+0.06° 1.17+0.09°  1.09+0.19°

ST 5492 118381  1.04465 C,HO  0.84+0.23° 1.16£0.10° 0.93+0.07" 1.02+0.06™ 1.10£0.04*  0.49£0.11°
2-EETE(D) 649.5 159.672 1.403 CsH,(O  0.24+0.03*  1.13£0.07*° 1.20+0.09° 1.08+0.14*  0.90+0.03"  0.34+0.08"
2-IPEETE(M) 654.5 162.107  1.17042 CsH,,0  0.66+0.08%  0.75+0.06* 0.81+0.05*  0.92+0.05*  0.94+0.01*°  0.91+0.00°

STHE 6109 142296  1.09712 C,HO  0.71£0.13*  0.65£0.05° 0.60£0.04*  0.60£0.07°  0.67+0.01°  0.39+0.10°
(D) 973 566.972  1.15385  C;HO  0.32+0.04* 0.25£0.02¢ 0.30£0.00¢ 0.37+0.02°  0.49£0.03"  0.83+0.06"
ARHEE(M) 955 526.638  1.15686  C,HO  0.90+0.17*  0.50+0.15°  0.51£0.05° 0.44+0.05°  0.50+£0.03°  0.37+0.03"

T 644.3 157249 127285 CHgO  0.55+0.05° 1.33£0.02° 1.65£0.07° 1.56£0.04° 1.57+0.01° 2.30£0.16"
BRI (M) 890.7  404.882 132371 CH,O 020£0.03° 0.22+0.02* 0.25+0.02" 0.28+0.01°  0.14+0.02 0.23+0.02™
BEmE(D) 889.6 403294  1.69624 C,H,,0 0.98+0.08° 0.70£0.04° 0.78+0.02° 0.80+0.02° 0.73£0.01° 0.89+0.03"
CEE(D) 7859  271.035 157188 CgH;,0  6.05+0.64° 10.17£0.12° 9.57+0.14° 9.10£0.28" 8.05+0.75°  6.40+1.03°
ciE(M) 786.7  271.829 125176 CgH,0  2.43£0.17* 137+0.02¢ 1.34+0.07" 1.33+0.02¢ 1.55+0.08™ 1.71£0.15"

T-RE(D) 1094.5 799339  1.94415 CoH;;0  1.22£0.08° 0.62£0.07°  0.59+0.09°  0.62+0.09°  0.52+0.03"  0.49+0.01°

T (M) 1096.1  802.575  1.48411 CoH; O 3.28+£0.21° 1.75£0.09° 1.65+0.14° 1.61+0.15° 1.23£0.16* 1.31%0.10

i3 700.6 188.849  1.17984 CsH, ;0  0.29+0.02¢ 0.39£0.03° 0.41£0.03" 0.45£0.02" 0.47£0.01°  0.38+0.02°

K 1023.5 668.18 126057  CgHgO  0.10£0.02°  0.21£0.04"  0.19+0.02° 0.28+0.01*° 0.28+0.01°  0.21+0.01°

[ 31.05£0.42° 20.86£0.17° 21.62+0.04° 19.80+£0.66° 21.73+0.83" 18.62+0.27"

1-J% (D) 7642 247325 150758 CsH,0  0.12+0.02°  0.12+£0.02°  0.22+0.01°  0.23£0.02°  0.28+0.03°  0.29+0.00°

1-J (M) 7655 248716 125159 CsH,,0  031£0.03°  0.26+0.04° 0.47+0.01° 0.49£0.03°  0.55£0.03°  0.56+0.01°

1- )30 -3t 673.7 171.658  0.94064 CsH,,O  0.30£0.04* 0.16£0.02° 0.18+0.01™ 0.19£0.01* 0.19+0.00b° 0.21+£0.01°
2-CEEE(D) 848.8 344878 151983 C¢H;,0  5.55£0.46" 4.45£0.13° 4.17x0.13*  3.99£0.09° 4.24+£0.09*  3.89+0.03°
2-CRRE(M) 848.2 344.084  1.17888 CeH;,0  16.46+0.73* 11.5120.14° 11.09+0.29° 9.53£0.47° 10.08+0.35°  8.08+0.39"

SILEE(D) 7342 217.76 148729 CsH,,0  0.08+0.01¢  0.07+0.01°  0.15£0.00°  0.21+0.02*  0.20+0.01®  0.18+0.01°

I (M) 7372 220542 124066 CsH,0  0.24+0.00°  0.21£0.02°  0.31£0.02° 0.39£0.03® 0.41+0.01°  0.37+0.02"

IEC (D) 868.5  371.875  1.64475 CgH,,0 0.53x0.07° 027+0.03° 0.41£0.02° 0.38+0.07° 0.55+0.06°  0.54+0.06

IECE(M) 871.8 376.639 133504 C(H,,O 2.81+0.16" 0.96+£0.03 1.63+0.11° 1.61£0.14° 2.15+0.21°  2.30+0.14°

BT P 518 107.846 1.1314  CH O  4.65+0.33°  2.85+0.05° 2.99+0.17° 2.78+0.11° 3.08+0.14"  2.20+0.12°

[{EES 16.02£0.57* 10.25+0.53° 11.54+0.26" 9.10+£0.21*  8.93£0.21°  9.98+0.75%
1-78% -3 -1 673 171307  1.07239  CHgO  0.14£0.03°  0.24+0.02°  0.20£0.01°  0.20£0.01*  0.20+0.01"  0.17+0.01°

3-FE-2-THR(D) 724.2 208.716 132963 CHgO, 1.00£0.21* 1.10£0.13*  1.11£0.06" 0.53£0.06°  0.50+0.02°  0.93+0.16"
3-FEAE-2- TR (M) 717.3 202.749 1.05135 CHgO, 3.76+0.28"  3.15+0.15° 3.22+£0.22% 3.03+0.25° 3.27+0.10" 3.60+£0.17*

3-MA(D) 977.6  577.621 171716 CgH;O  0.42£0.10°  0.21£0.04° 0.23%0.04°  0.15+0.01>  0.17£0.01°  0.34+0.03"
3= 0 (M) 977.6 577.621 130052 CgH;¢O  1.17+0.08"  0.57+0.08* 0.59+0.07° 0.27+0.04°  0.23+0.02°  0.44+0.11°
3-/%HE (D) 699.8 188.194  1.10955 CsH;,0  0.92+0.08*  0.30+£0.00° 0.35£0.01° 0.19+0.01°  0.19+0.01°  0.29+0.03"
3= (M) 698 186.803 134524 CsH,,0  6.54+0.76*  3.14£0.22° 4.36+0.12° 3.50£0.09° 3.27+0.10°  3.25+0.09°

4- H -3 s -2- ) 799.6  285.671 144908 CH,,0  2.07+0.29°  1.54+0.07° 1.48+£0.04° 1.23£0.22™ 1.10£0.09° 0.96+£0.25°




55 454 55 214 6,5 ETHRTRYE GC-IMS HrRBE T G R T I XA fk - 259 -
&R 2

- peiy RO BRI _ _ AxS ﬁ%‘@ _

(s) (ms) Hmiod HEild %Ei2d %3 d Heli4 d s d

(E2S 9.20+£1.08°  21.7440.38° 23.45+0.44™ 23.17+0.22% 23.58+0.62° 29.63+1.48’

TR T Mg 7192 204.339 12028  CsH,jO, 0.24+0.05¢  0.41£0.03°  0.49+0.02" 0.57£0.06™  0.60+0.02*  0.53+0.06"

3-RIET RO BE 9303  476.053  1.17496 C¢H;,0; 0.22£0.02" 0.16+0.03° 0.25£0.09® 0.31x0.07*  0.29£0.07*  0.32+0.03"

LR g 605.9 140.194 133432 C,HO, 0.59+0.03° 13.33£0.36" 14.60+£0.29" 14.21+0.12° 14.11£0.52" 20.61£1.53"

Az LR (M) 509.8 105221  1.05276 C;HO, 8.08+1.25* 7.75+0.06° 8.01+0.28" 8.01+0.21°  8.45+0.06"  8.03+0.07

R R 1005.7  638.712  1.38756 CgH;0, 0.07£0.01° 0.09£0.03*  0.10£0.00° 0.07£0.00™  0.13£0.01°  0.140.02°

Fift 2.66£0.10°  1.90£0.08°  3.06+0.12°  3.75£0.09° 3.28+0.13®  3.32+0.03"

PP 1063.4  738.93 122346 CioHjg  029+0.02°  0.21£0.03° 0.25+0.04™ 0.25+0.03®  0.22+£0.02°  0.26+£0.02*

IR 643.1 156.647  1.04805 C,H,0, 1.74£0.20" 0.75+0.02 0.83+0.05* 0.85£0.08* 0.96+0.06° 1.25+0.08"

2- R g 979.1  581.178 12488  C,H,O0  0.63x0.07° 0.94+0.08" 1.98+0.06" 2.65+£0.07" 2.10+£0.09"  1.81+0.12°
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Fig.4 Relative content of VOCs in lightly-pickled cucumbers
during storage
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Fig.5 Gallery plot of VOCs in lightly-pickled cucumbers during storage
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Table 3 ROAYV of VOCs in lightly-pickled cucumbers during storage

R SRR B (mgkg)® 04 Bild kE2d 0 EE3d EkB4d ERESd
JL-2- BT AR A 2.4000 0.0005 0.0005 0.0006 0.0013 0.0025 0.0041
S -2-TIg T BN A AR 4 R R 0.0001 60.6660 52.404 50.664 69.3260  85.8510  92.2100
S22 N7 MR B 0.0027 0.0047 5.5768 6.7839 5.7216 7.7471 7.5510
S -2- I T - 1.4000 0.0047 0.0024 0.0035 0.0034 0.0049 0.0048

R -2,4-BE A - 0.0570 0.0047 0.0969 0.1726 0.1369 0.2696 0.3033
S -2,6-T- It BYIAUS 0.0001 100.0000  100.0000  100.0000  100.0000  100.0000  100.0000
Wi -4- BN T LS 0.0034 0.2332 0.7970 0.3468 0.7177 0.7256 0.3008
5 -6- - g IKRFTR 0.0001 74.3260 50.547 48.064 49.0980  32.0640  30.1150

ST - 0.0250 0.0782 0.1118 0.0953 0.1161 0.1434 0.0646

2-FL TS e 222 BRI 0.0100 0.2120 0.4552 0.5123 0.5712 0.5958 0.4064
T N CEalS 0.0010 1.6632 1.5785 1.5259 1.6955 2.1874 1.2875
TR IR R 0.0850 0.0336 0.0213 0.0245 0.0270 0.0378 0.0461

THE FHE R 0.1000 0.0128 0.0321 0.0421 0.0443 0.0511 0.0749
PR KR 0.2600 0.0106 0.0085 0.0101 0.0119 0.0110 0.0142
L L 0.2300 0.0861 0.1212 0.1212 0.1291 0.1357 0.1153
T s . G 0.0031 3.3829 1.8480 1.8501 2.0474 1.8287 1.8961
i3 B 0.8500 0.0008 0.0011 0.0012 0.0015 0.0018 0.0014
R B 0.0007 0.3269 0.7210 0.6730 1.1038 1.2826 0.9651
1-J3 JilsHiires 0.1530 0.0065 0.0061 0.0116 0.0134 0.0176 0.0180

1-J3J5-3-1% TR 0.0100 0.0696 0.0395 0.0452 0.0537 0.0626 0.0684
EC LR AR 0.0340 0.2291 0.0875 0.1536 0.1668 0.2578 0.2726

R T TR - 0.3700 0.0015 0.0027 0.0034 0.0044 0.0053 0.0047

IR TR S 0.8800 0.0016 0.0366 0.0424 0.0460 0.0521 0.0764

HR 2 - 8.1000 0.0023 0.0023 0.0025 0.0028 0.0034 0.0032

LR C R L SNV N 0.0170 0.0093 0.0133 0.0151 0.0126 0.0254 0.0262
1- 3¢ -3- 1 EZ-US 0.0001 3.2528 5.8718 5.1026 5.6950 6.5950 5.4314

3-3 il THT . THEER 0.0013 2.8597 1.4482 1.6233 0.9143 0.9948 1.9563
3~ LGRS 3.0000 0.0058 0.0028 0.004 0.0035 0.0037 0.0039
2- LW g 2 W 0.0190 0.0769 0.1195 0.2665 0.3978 0.3589 0.3105
vy FRR 0.0130 0.3105 0.1385 0.1626 0.1858 0.2401 0.3124

i =" FOR AR AT RANIE, 70 B SR — SRR 5 A S A T
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Fig.6 PCA of VOCs in lightly-pickled cucumbers
during storage
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Fig.7 PLS-DA score plot of key flavor compounds in lightly-
pickled cucumbers during storage
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