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Abstract: Flavor is an important indicator of the edible quality of fresh corn. In order to explore the composition and
content differences of volatile flavor compounds in different types of fresh corn, in this study, 6 different types of fresh
corn varieties including NKN 323 were used as materials, and electronic nose technology and gas chromatography ion
mobility spectrometry (GC-IMS) technology were used to detect the volatile flavor compounds in fresh corn to
evaluate the contribution of volatile flavor compounds to the overall flavor of fresh corn by relative odor activity value
(ROAV). The results showed that a total of 34 volatile flavor compounds were identified, including 10 esters
(34.68%~26.74%) , 8 aldehydes (28.46%~21.22%) , 6 alcohols (10.33%~6.04%) , 5 ketones (14.74%~9.87%) ,
2 ethers (10.05%~6.94%) and 3 other compounds. GC-IMS fingerprints showed that the difference of volatile flavor

compounds content important which caused the difference of characteristic flavor of different types of fresh corn. 5
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common key aroma components and 23 different characteristic flavor compounds of fresh corn were identified by

ROAV. The total release of volatile flavor compounds of different types of varieties was NKN323, followed by JKT608.
Isovaleraldehyde contributed the most to the overall flavor of NKN336, JZN219, JKN768 and JKT608, while 3-
octanone contributed the most to the overall flavor of NKN323 and JKN2000. Above results provided theoretical basis

for the analysis and evaluation of volatile flavor compounds in fresh corn and the precise control of characteristic

flavor.
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Table 1 Sensor name and performance description
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Sensor number

RIRAR # PR

Sensor name

PERES A

Performance description

1 WiC X557 7 43 R A, 22K Sensitive to aromatic components , benzene

2 Ww5S S REA A IR R AL Sensitive to nitrogen oxides

3 W3cC Xt 3575 43 74, %26 Sensitive to aromatic components, ammonia

4 W6S XA R AL Sensitive to hydride

5 W5C St b 57 7 I 23 R Sensitive to aromatic components of short chain alkanes
6 Wis X LS A Sensitive to methyl

7 WIW XHRRAL ) R A Sensitive to sulfide

8 w2s XS BERRZS 2L Sensitive to alcohols, aldehydes and ketones

9 W2wW X5 A Lo ALY RAL Sensitive to aromatic components and organic sulfides
10 W3S S Ko g b % 54 Sensitive to long chain alkanes

K H MXT-WAX E 241 4 (4 3% # (15 mx0.53 mm,
1.0 pum), H:7 60 °C, 2R R 4l < (299.999% ) 5

HEAE R E 80 °C L HL B A I (3H) 53 *zﬁ%
J# 53 mm. FL 3% 98 500 Veem™ ., 1T B2 S IR E
45 °C;IEB AR Ry e A R (Ll i > 99.999%) i
B 50 mL-min™, 1E &P I VOCal £ 4k
B A B9 Reporter A1 Gallery Plot 55 A 4 B 1Y
GC 2 A8 AL (NIST 2020) F0Ha 2 Al IMS 1AL B 1) £
P A TR R AL, % BARPIEA T 0T o

®2 SHEBIEEHG

Table 2 Gas chromatographic condition
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Time/min EPC1/(mL+min™) EPC2/(mL-min™)
0 150 2
2 150 2
10 150 10
20 150 100
25 150 150
30 150 150
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Fig. 1 Radar map of the tested fresh corn varieties detected by electronic nose
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A: Top view; B: Difference comparision. The abscissa represents the relative migration time, the ordinate represents the retention time (s) of

gas chromatography, the red vertical line at abscissa 1.0 represents the RIP peak, each point on both sides of the peak represents a volatile flavor

compound, the color represents the intensity of the substance peak , from blue to red, and the darker the color, the greater the peak intensity.
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Fig.2 Top view and difference comparison diagram of GC-IMS of the tested fresh corn varieties
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Note: In the figure, the rows represent all selected signal peaks in the sample, the columns represent the signal peaks of the same volatile flavor
compound in different samples, and the color intensity represents the content level. Boxes A to F represent alcohols, aldehydes, ketones, esters
& aldehydes, and other aromatic compounds, respectively.|—Ethyl acetate(D) ; 2—2-methylpyrazine(D) ; 3—1-heptene; 4—butyl ether; 5—
diethyl disulfide; 6—2-methylpyridine; 7—Heptan-2-one; 8—Octan-2-one; 9—3-Heptanone; 10—Butan-2-one; 11—3-octanone; 12—Ethyl
pentanoate; 13—Ethyl pyruvate; 14—Isoamyl acetate; 15—Ethyl butyrate; 16—Isoamyl formate; 17—Butyl butanoate; 18—Methy 3-
2-methylbutanal ; 23—Butanal; 24—Hexanal;
25—3-methylbutanal; 26—Heptanal (D) ; 27—2-Hexenal; 28—Pentanal; 29—1-butanol (D) ; 30—3-Methyl-1-butanol; 31—2-methyl-1-
propanol (D) ; 32—2-Hexanol ; 33—Pentan-2-ol; 34—Phenylmethanol.
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Fig. 3 Fingerprint of volatile flavor compounds in fresh corn
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Fig. 4 Relative content of volatile compounds in fresh corn
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Table 3 Qualitative and quantitative analysis of volatile flavor compounds in fresh corn
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CAS#  Molecular Retention Retention Migration AR RURAE RORME R RRMRE mORHI
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NKN336 JZN219 JKN768 JKN2000 NKN323 JKT608

e eBwamK

Number Compound name ) ) .
P formula index time/s time/ms

AT
1 Phenvimethancl C100516 CHO 103690 293.93 1.81 0.75 120 084 0.74 096  0.64
enylmethano
28
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entan-2-o
-0
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3-HE-1-THE
5 3-Methyl-1- ~ CI123513 CH,,0 118420 524.93 1.52 0.14 020 0.2 0.13 030 0.14
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2-FRE-1-PA
D
6 ) M( th)l ! C78831 CH,O 107840 343.68 1.36 4.78 212 227 322 353 482
-Methyl-1-
propanol (D)
7 PETZ% C110623  CH,0 982.50  240.93 143 1.70 122 3.6 241 315 101
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ECHE
8 - | C66251 CH,0 1073.60 33697 1.56 347 232 9.00 860 1456  3.08
exana
&(D
9 H%?g(l()])) C111717  CH,O 1156.10 47229 1.70 3.20 313 3.69 1.82 263 465
eptana
ThE
10 Butanal C123728 CH0 89330  190.39 111 2.85 378 268 3.15 288 231
utan
I
11 3 Methvlbutanal (590863  C,H,0 907.80  197.68 1.41 2.96 575 230 1.80 133 452
-Methylbutana
2.
12 ) quh%llj t% | c9%6173  CH,0 876.10 18246 1.15 1.08 090 075 0.73 093 122
-Methylbutana
E)-2-C
13 ((E)) 2?}%@% C€6728263 CH, O 122720 617.09 1.18 0.46 0.51 0.38 0.31 034 050
-2-hexenal
2. VAT
14 ) Skﬁﬁﬁ C505577 CH,O 124450 656.25 1.16 8.49 416  4.03 240 265 7.83
-Hexenal
15 Fﬁ]ﬁﬁﬂaﬁ'ﬁ 554121 CH0 907.20 19737 132 297 497 246 2.87 205 301
Methyl 1 e
ethyl propionate
ZIRWEE(D)
16 Methyl acetate ~ €79209  C,H,0, 790.30 14754 1.20 439 670 426 2.08 1.89 325
(D)
SR R
17 Methy 3- C556241  CH,0, 102850 285.04 1.19 2.80 256 1.70 2.88 294 288
methylbutanoate
% Bl b ie
18 IEﬁﬁanJjC@at C110452  CH,0, 107290 336.13 1.27 1023 1143 1400 1159 9.64  8.60
soamyl formate
% Bl b e
19 LI C123922 CH,0, 110820 388.35 1.32 0.89 1.10  0.80 2.57 1.10 2.26

Isoamyl acetate
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Table 3 Qualitative and quantitative analysis of volatile flavor compounds in fresh corn 24 Continued

HIXT & & Relative content/%

ARG HUEAG ORI URHEG ARG mORHI
336 219 768 2000 323 608

a1 ORETRE TREGITE SR

Molecular Retention Retention Migration

F5 awask CAsH

Number Compound name

formula index time/s time/ms
NKN336 JZN219 JKN768 JKN2000 NKN323 JKT608
il %y 1=
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—
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7 b
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2 b D
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A b
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2 il .
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2- B
6 o CI10430 CH,0 119620 54924 125 176 111 253 267 305 152
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TR
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T . |
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utyl ether
2-F L
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-Methylpyridine
2-HEEMEE (D)
33 2-Methylpyrazine C109080 CJHN, 124660 659.68 140 414 224 147 158 084 136
(D)
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-Heptene
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PR AR, MR A 1) 21 1) 45 245 & P XUR )
) B E AT ROAV 5L, & 4 0] 71, Sl
T oK A (R A A28 P A A ) N 3- l (ff
T R A ) 24 5 A v AR TR AL, ki
BRI T AR A RS . ARRIZSEGEE T oK
BRI, PG 768 L5t 54 219 AR BHER 323 #
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Table 4 ROVA value and odor of volatile flavor compounds in fresh corn
ROAV {H ROAV value
2 feavsa BI RBME TSR SRMRE TR RRME TRMEH AUkl A
Category  Compound name Threshold 336 219 768 2000 323 608 Odor description
NKN336 JZN219 JKN768 JKN2000 NKN323 JKT608
44‘% =3 2l B
FETHE 5.50 0.01 0.01 0.01 0.01 0.01 0.00 M(Eﬁ R
Phenylmethanol Faint fragrance
o Y =
B 1.00 0.15 0.07 0.14 0.14 0.20 0.13 A /EEJ%‘W
Pentan-2-ol It has a certain aroma
20V KUEHER
o 50.00 0.00 0.00 0.00 0.00 0.00 0.00 ﬁU\é w1
2-hexanol Banana like aroma
250 =
- TE(D) jﬁuuﬁk%.ﬂ%
0.48 0.04 0.16 0.06 0.11 0.09 0.03  Smell of medicine and
1-butanol(D) fruit
N rui
Bk . .
R TNk A
3T -1 T RIS
3-methyl-1- 0.01 1.24 0.89 1.35 1.08 391 0.83  Unpleasant smell, with
butanol pungent and disgusting
taste
UL BN R W - e
231 I Ao
) KRNI 2 ) Bl XU
2-methvl-1 0.03 7.82 1.79 4.78 4.80 8.43 5.17 Coffee, cocoa aroma,
-m -1-
) yl(D) slightly sweet fruit and
propano chocolate like flavor
R WAy, WAV AT
0.85 0.11 0.04 0.26 0.14 0.29 0.04 Nutty, bitter almond,
Pentanal .
spicy
R TRITIL A2
- BahyE X
ECE 0.23 0.81 0.28 2.72 1.84 4.99 0.47 AR
Hexanal Cut grass, the fragrance
of hay
AKCRA A SR ELAY g
D D
SREE(D) 0.26 0.66 0.34 0.99 0.34 0.80 0.63 X Al .
Heptanal (D) Fruit aroma, strong oil
and fragrance
E 7 A ol Ve /:ﬂ
[ TE 0.10 1.54 1.05 1.86 1.55 2.27 0.82 BB M REE TR
Butanal Strong pungent odor
Aldehydes , s
HARMTHENE
51X R A AP
5 0.00 100.00  100.00  100.00 55.50 65.29  100.00 FORARFELE R
3-methylbutanal Banana, grape and other
characteristic aroma
HAWRRE BHEJEE.
- 7 iA\_
2RETE 0.05 1.30 0.56 1.16 0.80 1.62 0.96 o
2-methylbutanal Nutty, moldy, roasted,
earthy
E)-2-C0 1 HA PrEtpagn B
(E)-2-CHfE 0.79 0.03 0.02 0.03 0.02 0.03 0.02 RABBE IR AR
(E)-2-hexenal Fresh green leaf aroma
2-CV s
A 0.15 3.05 0.77 1.87 0.79 1.39 1.85 ACREIR

2-hexenal

Fruit aroma
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Table 4 ROVA value and odor of volatile flavor compounds in fresh corn %:3% Continued
ROAV {i ROAV value
O ARWARR B Rl Sk RN SR RBHEE sORLE pUELE:S

Category Compound name Odor description

Threshold 336 219 768
NKN336 JZN219 JKN768

2000 323 608
JKN2000 NKN323 JKT608

IR
Methyl

propionate

ZIETHE(D)
Methyl acetate
(D)

ST
Methy 3-
methylbutanoate

F R e T it

Isoamyl formate

LRSI

Isoamyl acetate

WM
LS Ethyl pyruvate
Esters
R T

Ethyl pentanoate

TR
Ethyl butyrate

LIRLTE(D)
Ethyl acetate

(D)

THT R

Butyl butanoate

0.35

5.10

0.20

149.00

0.50

22.53

0.90

0.90

0.02

0.03

0.46

0.05

0.76

0.00

0.10

0.00

0.05

0.16

2.82

1.39

0.39

0.04

0.36

0.00

0.06

0.00

0.05

0.12

0.85

0.59

0.49

0.06

0.59

0.01

0.11

0.00

0.07

0.61

1.82

1.09

0.40

0.02

0.71

0.00

0.25

0.00

0.09

0.50

1.71

0.80

0.46

0.03

1.16

0.01

0.17

0.00

0.13

0.51

3.51

1.43

0.30

0.02

0.51

0.00

0.16

0.00

0.04

0.25

2.37

1.14

HAGESR AKRER
FIZE P FE R A A
Aromatic smell, with fruit

aroma and rum like aroma

HI5F7 KA Fragrant

fruit flavor

SEREER AW SRR
AR
Apple aroma, pineapple and

apple juice aroma

HAWGBCRE L PR
SR 27 TR A IR
Sweet fruit aroma, like
blackeurrant, plum and plum
AR, VR IE TS I
Pear aroma, slightly sweet

and astringent taste

WRIEFFAE A A ACRIR %
AN RN RN N
It tastes sweet, fruity,
pineapple, green, waxy and

woody

BRGSO R

A, IR AR

Thick fat odor, fruity aroma,
thick taste and strong

irritation

A WL RR I SR i A
pAETNVSTEE S (EE I8
It smells of fat and pineapple.
It tastes astringent but

refreshing

HATEOER  WIEA R
b e i

The aroma is like apple, and

the taste is a little astringent,

with strong irritation

ARENE A KRR
I AN L A
It has a strong, sweet fruit

aroma, banana and pineapple

like aroma
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Table 4 ROVA value and odor of volatile flavor compounds in fresh corn %3% Continued

ROAV{H ROAYV value

sl a4

Category  Compound name

B kbl sosen
Threshold 336 219

NKN336 JZN219

QUS i3
Odor description

FRHE R B RHE
768 2000 323 608
JKN768  JKN2000 NKN323 JKT608

2-3F

HA TS W#, -4+
W FURE B A R

0.23 0.48 0.23 0.66 0.42 1.56 0.59
Octan-2-one Musty, ketone, milk,
cheese, mushroom
BT W SR
2- 2
0.02 4.14 1.34 7.66 5.73 10.47 2.35
Heptan-2-one With banana, cheese and
slight medicinal aroma
i 3 7 i ) il B B
Mk FELEM 1.30 008  0.05 0.10 0.12 015  0.05 ﬁ“mﬂﬂ MUK
Ketones Butan-2-one It smells like acetone
AAME RE IEER
3 0.00 85.33 29.16 55.33 100.00  100.00  51.16 %’ﬂ:?ﬁﬁ%ﬁﬂ@%t
3-octanone Sweet, fruity, waxy, with
rum aroma
HAHE R WWER
3-HRA 0.26 0.95 0.31 0.79 0.41 0.89 0.73 g ’ﬁﬂ?ﬁ%ﬂﬁ@é
3-Heptanone Sweet, fruity, waxy, with
rum aroma
QZ‘%#@%EM 0.03 1.74 1.43 3.16 291 3.17 2.38 —
ik Diethyl disulfide
Ethers — T
— Tt 0.88 0.48 0.17 0.67 0.46 0.72 0.20 —
Butyl ether
2- Ak e R 1
' H:E 1.90 0.02 0.01 0.02 0.05 0.05 0.01 SRR R A IR
2-methylpyridine Caramel and nutty
2-H LR (D) N
HoAth N ) AR
2-methylpyrazine 2.00 0.11 0.03 0.05 0.04 0.03 0.02
Others Popcorn aroma
(D)
-l I kY
Pest 1.50 0.44 0.27 0.55 0.32 0.55 0.25 %h{m #
1-heptene Like gasoline

it T ROAV>1 I 45 & 2L IR 4 R 7E 10 Fp LA I
B S 2-F BE-1- DU BE (D) (W ME ] AR 3G
ST XUBR ) LT T ORI SR ) (2- B (5
Wl E ) LI Rk LR OTR (D) OKRF) |
3-HIIE-1- T BE (A AR Mty 75 50 46, fif i
FARTTBR T —EMFLEEE KR EFIE . Y
0.1<SROAV<1.0 I}, R HIZY) B 7E A U Hh 2L
B — i BEVE T B EEHFRE. 2K
i £ K 1, 0.1<ROAV<1.0 BY 3% & 1 W) o ¥ 16
104~ LA b, B AL 2- O M BE OK SR ) IR H

P KR A GEMHP A ) 5 SR R GF2R 8
#)) SRS R (B OIS ) TR £ s (R
EEIREIR D) LR OB (D) (PSR F S RIE
T TR T T GO K SR A ) 2-3 B (B 5L s
) TR 1-BE (BRI ) A%, AN R R 1Y
PR T oK XA B o = B

3 e
4 2 e XUV o 2 52 M) B K H R T

M Z N R Z —, MRS TORAEBUKAE A
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K — LA B A RRAE XU 49 5, (H 1 5K Y
S XU 0 o AN 2 B — (14 S J Ll —
SR T e DRG0 S A A P S [l e 1, 9
PE XU 5 14 7= 1 3 4% 2 B A4 R S A K A A4
b, B 1T EE R 1Y Bl R AR LA BB 2 i A
AL ORBFSEAE R BN, GC-IMS H %5 5] 34 Fh
FER MR I, o B 2R B P R AL &
PPt Ay = B ELE H5 R e XU 4 ot e R R i e v
o7 LR BRI AL A W th A HLR S JCHLIR 5 1
PEATER Ak SO 1 AR R, B A A 2 g 7 A Ak
(BT TR AT R TR SCHEE & E KR
JE IS, AN R Jey R DA g s 0 A ) o AR R A
T FE A (ROAV ) T LA Wb 5z 1l 44 2472 1 IR
YR A R A S 19 ST RRE, T SE B &R
i 5T v G AR AE XU B T 1 0 A s e, AR F
5338 1 A S B KA ROAV L B, 7%
TS RT3 -3 T EL A I ARG A XU B0 {1, B SR A 3 e
AR AR B b AR TR (EL 0 PR MR Y
RRIE AR, S B R R AR XU 114 G5 4 2 1 AL
BRI, oA B B FOR AR ALK R Y 7 BT T

£ FOR BRI 143 6 bR T KR
i aE , IR T A PLER A AL FH R
fiE | X SRR S A i AR AR TR P T B
TR IR AS S, WEH K AT B A K A B LA
KA R G e 5 . AR EE R R,
B e DRV 49 o o S R 5 7 R B TR A7 A 22 52
X S HT AR AR — 2, 3-H L1 TR 2-H
FE-1-NER (D) IECEE TS LR LR (D) Fi 2-B
il 2 A BHAT 323 SC B A 22 R E AL 5, Wiz
st PP RS T LI 5T T LI 8RR N
HA R, 2-H 3E-1-PN i (D) F1 2-C 4 B 2 A R
5 336 S AU 22 S (0 FE B4 4%, SR T UK R
AR . EGE B (D) (LR ER (D) (2-
B | 3-7 i 2 5 PR kR 768 B XUME 22 S 0 H B
457, B R AR R 55 . THEE(D)
13- i 2 5T 50K 219 AN URHRG 2000 S 8 KU 2
ST B Sy, SRR 608 By 56 XU 25 41 4
Ry 2-CUIE o B FORAMRRAY S TR 45
SR Sk AU B I 15 BP0 o R0 T A Y i T
1 52 2% A DR R OB R, BRI L A 3 T o 4525
T S DU 300 I [0 %) A 20 A B DMV o6 R
FFRAWFE .

g5 LT, IR A Y B RS
RALA YRS S R KR 22 510 R A,
bR TR AR BRRE 323 ELAT i & i R
&Y B T2 A A A A AL S YT g
ST K AR e KUK (4 SRR, SR R OK
T 260% 219 A B & ALY . GC-IMS
A3HT LRI ) 34 Bh K M AR A o, I e R A
P2 T 7 LR e 5 R PR RUBR ) T e 1 22
S T AN [R) S AR T KRR AIE XU 22 5% (1)
B ZE . ROAV HUHE /- BT R B, 5 00 L 3-2 1 |
2-HBE-1-N (D) \2-PFfR | — £ 5L — i ik o ff B
T KA AU F1 S SR 2 2 XU 49 o

& £ X W
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