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Effects of different sterilization conditions and packaging materials on

volatile flavor substances of sweet corn in vacuum packaging
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Abstract: [Objective] Study the effects of different sterilization conditions and different packaging materials on the volatile flavor
compounds of sweet corn after storage, and also based on microbial conditions and sensory quality to determine the optimal treatment
conditions. [ Methods] The types and contents of volatile flavor compounds were analyzed by headspace solid-phase microextraction-gas
chromatography-mass spectrometry after 6 months of sterilization treatment and packaging treatment of sweet corn with different packaging
materials (PA/CPP, PET/AL/PE). Detect the total number of bacterial colonies and total color difference. [ Results] From the perspective of
microbial safety, the total number of bacteria in each treatment group was within the food safety range. The highest total number of bacteria
after six months of storage was 3.54 1g(CFU/g), which occurred in the PET/AL/PE group treated with 121 °C sterilization for 10 minutes.
From the overall color difference situation, the color difference values of the polyester/aluminum/polyethylene packaging group were

significantly lower than those of the nylon/polypropylene packaging group. From the perspective of volatile flavor compounds, total of 140
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volatile flavor substances were detected, mainly other types (mainly nitrogen, sulfur compounds, phenols, etc.), esters, alcohols, and there
was little difference in the types of volatile flavor substances in different treatment groups. Based on aroma activity value analysis and
principal component analysis, 5-ethyl-3-hydroxy-4-methyl-2(5H)-furanone, 2-methoxy-3-isobutylpyrazine, furanone, (E)-2-nonenal, trans-4-
decenal, trans-2, and cis-6-nonenol were the key volatile flavor compounds of sweet corn, which played a major role in flavor. (£)-2-
nonenal, trans-2, cis-6-nonenol, furanone, benzaldehyde were differentiated volatile flavor substances, which were the main cause of flavor
differences among different treatment groups. From the perspective of volatile flavor substance content, the higher the sterilization
temperature and the longer the sterilization time, the higher the volatile flavor substance content, and the volatile flavor substance content in
PET/AL/PE packaging group was higher than that in PA/CPP packaging group. [ Conclusion] PET/AL/PE packaging, 121 °C sterilization

for 15 min, is the best sterilization packaging combination of vacuum packaging sweet corn, suitable for promotion and application in

processing and production.

Keywords: sweet corn; sterilization; packaging materials; volatile flavor substance
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Table 1  Sterilization parameters for each group
451 3R EN L PAY
A PA/CPPiE M 10 min-15 min-20 min/110 °C
B PET/AL/PE4H%i 10 min-15 min-20 min/110 C
C  PA/CPPiEH 10 min-10 min-20 min/121 °C
D PET/AL/PE#H 10 min-10 min-20 min/121 °C
E  PA/CPPiEM 10 min-15 min-20 min/121 °C
F  PET/AL/PE#{ 10 min-15 min-20 min/121 °C
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Figure 1 Total colony number in different treatment groups
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Table 2 The contents of volatile compounds of vacuum packaged sweet corn under different treating methods
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Figure 4 Heat map of relative content of aldehydes and ketones volatile flavor substances

TSN R oK AL R A S, o bR Ak A
Yo dbA s B R 5 PR A 4 T B A, A
WL N 2-F 3+ —h 44- "W —kE ., WREk
BYICE R, AN 4.10%, 4.44% ,4.27% ,4.48%,
4.57%,4.71%, T B Z 0 R 1,10-F —k 0 - 26k
A a-AC 22 . bR R IR AR — AR 5
TCARLT IR (5 0 R X RE XU B Tk A
AN o AREESE R SRS ] REAE A B WA T 0 i ke i
T KA A R T A — 5 5 P

i 6 T T, R [ A B 2% AR R, B b I e iy 34
SV AR A o R R SRR b Ak A — 2L
o) 5 R R R VIR R R g R IR R T A R
CEFEROR S NINE DO RS TN i R A R i
235 HXEw HMAEEWEEHRSA . T
FAb G T S A I 28 Pl 2 1, AR X A A 4 kb
KR W) B P R, 4y R 31.76%, 32.25%, 32.12%,

32.62%,31.88%,32.78% , H:rp & 5 5 15 19 o 2-H 4R 3k -3

ST 2-CUBEEL R (2% R MR AL A R
P 1B 7 = R A i i = I e S A S DA o P A LRI S
[ 1 Strecker [ 1Y 2% P14 JE WL, 188 e 2 Ak G W08 14 i 12
S ISR AL o 1ok g 2 ) IR T2 R YR T ) R A SN
Fif K AL A B R i o Kuo 28 PORIESE & B0, IS 4 5 A28
T AE MRG0 8 L 46 S RN ARG R R My 2 )
B JE R A 5 ok g ) 28 AR L, o B 8 W S 0 R HE T
SRR ARG

B 7 AT, N IR R IR IR S R 2
PRAL R X R B SR XU 2- P AR RE -3 5 T S R B AT )
BRI A A, 2- 2 AR -3- Bk ik g EL A R UL
W EE S 22 ELA B A, 2-C ISR kg B R R
H A G, 2- ST AL -5- Y 3Lkl B A 3 Al K8 T AR
W, 4- TP R memp B IR L SR EH A A K AR 2-

109



110

8% 5i% it PACKAGING & DESIGN

| IR
o -HIE2RHEE
20 IHER R 20
1.8 el 1.8
1.6 il 1.6
1.4 ES 1.4
1.2 (Z)-3-F4—1 -5 1.2
1.0 o~ 1.0
0.8 2-T-/E 0.8
0.6 1= 0.6
0.4 4 I THE 0.4
0.2 (E)-2.6-" T3 3-57-— 42 0.2
0.0 -2 6T 0.0
BT
l RS- -1
7-FA -3 F k-6 hk—1 -5
22,6~ H1 H-6-Z i 5L U S -2 H-1 -3 i
- (Z)-3-T-H-1-F¢
T

(EZ)-3.6-T " Jfi-1-F¢
A HE1-T A
- (—) -7 T
(a) M
A5

BEE277H | 2024 F 11 A | RAES5H

|
el
=
=

=18
||
—H
i

%E‘é

TR SR

'%‘—@3
il
4
B
i

o

W
gpﬁ

e

3|

il

El

P PINENP| || s T SS B S BN N

ARE

FEw EEET
S mE
=

i
N%JE%M
W

25’;@ —2-FH A TR

AL
Pr
-

5 Lm% —S-(1- TP i

qaw-ﬁ' 1A Me2-CL A5~ LI
i
2
i
Bt ;Z%ﬁ#@u—ﬁf&

§ mgfgg- 12,6 ik

15

B

8
L\‘

=eim s
N
AN

N

HE’FE

HE{%?‘BH%

=
o
E‘l‘mr

-
—C s

)-2.77-=

o wﬂ-‘(\‘
|,—U

@

ENmELUY
BEIEE
J05
SR

=

-2 BRI R 3.1.1] B2 61

R
1R
'R

DREnDR TN

I,

A CBDEF

(b) WK

BE K B AR AP KR ) R 6 AR AT A B

Figure 5 Heat map of relative content of alcohols and esters volatile flavor substances
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Table 3  Part of volatile compounds OAV value
fam i oAvil
(rg-kg ") A% B4l CcHl D4 E4l F4
TR PEn 0.09 0.604 0.777 0.639 0.678 0.667 0.660
O R 5 I TR 2 0.278 0.311 0.260 0.306 0.304 0.356
R 5 T 0.75 0.114 0.140 0.121 0.122 0.123 0.126
5T R BEfR 13 0.033 0.037 0.031 0.036 0.036 0.043
LIRS T T 66 0.027 0.024 0.026 0.024 0.025 0.025
PR C iR 8 0.018 0.023 0.021 0.022 0.022 0.019
PETR 2 T 2.2 0.013 0.014 0.011 0.013 0.013 0.014
5- Hk-3- B -4- 1 L -2(SH)-10: G TR 0.000 03 83 050.492 84 725.358 72324.192 73 666.670 83 745.647 86 904.837
15K 15 T 0.04 108.638 98.081 93.846 90.551 103.447 101.546
(E)-2-THi s 0.09 24.083 24.397 21.713 22.867 25.069 26.730
% 0.3 3.364 0.343 2.128 1.248 0.650 0.262
2 -4-5% I T 0.027 1.919 1.832 1.632 1.741 1.983 2.133
(E,E)-2,6-T-—i 0.75 0.381 0.415 0.371 0.399 0.402 0.405
A 3.5 0.063 0.067 0.062 0.066 0.066 0.068
E-2-2F I 3 0.022 0.021 0.021 0.021 0.021 0.022
G 22X -y A 32 0.022 0.024 0.020 0.024 0.022 0.026
Ry 45 0.020 0.019 0.022 0.022 0.016 0.017
2-F A -3 55 T Jk ik g 0.002 10 863.822 11 700.075 9826.752 11 172.533 11302.945 13792.218
R B 0.000 4 187.383 203.128 182.163 205.341 205.371 252.248
2-WE 13 R S e 0.005 147.776 144.009 125.229 135.622 147.549 158.145
2-2 5 B3-Sk gR 0.8 0.662 0.609 0.590 0.639 0.608 0.659
2- I HE K IR 6 0.036 0.017 0.042 0.019 0.061 0.017
4- F e g e 60 0.014 0.013 0.010 0.012 0.012 0.009
S -2, 6-T- i Tt 0.5 1.724 1.852 1.417 1.584 1.848 2.212
Tt 05 e 3.8 0.321 0.330 0.287 0.320 0.336 0.365
(—)- - e it 250 0.049 0.055 0.045 0.052 0.053 0.063
T 50 0.027 0.030 0.023 0.028 0.029 0.035
(E,Z)-3,6-T " Jf-1-F 10 0.014 0.016 0.014 0.015 0.016 0.018
3w 55 T TG TEAE A E L 3 R 5- 2 e -3- R -4 1

DL 6 A~ 1 2 2 40 2 0t T ok Sk BiF g %) 42, 3 i
GC-MS . H ¥ S8 B2 AR ARRE T 20
B ARG R R ORIEAT T A I . 45 SR 3R T, AN [R) Ak B
2R B AR AR AR 1 i TR B 2R S LA L 9E
LA G2 B FEE R, WS EEER
R I BRI B T A R M Uk T T
Ry R S S RS AR 8 RIS 140 Pl #4 K T RUR 1 o, L
M (EZE R ER FREIEGY BIESEY w2k
b &Y R A W s A 0 T TR K A T R 4 4%

HE-2(5H)-WK I | 2-H 4 k-3 -3 T AL ML 0% Wk Mg i) L () -2-
TR S -4- 58 T -2, 0 6-7F 0 5 Xof L 25 A 56 i
KRR E R T BAE O (E) -2- TR -2, 00 6-T: —
I T VT T % T T 2 22 e P 4 R KU ) 5 S 26 40)
T3 S A [ 0 3 L 245 R 6 R I B 47 R DXUR ) It 22 5 2
KRR o B AR T, 121 “CA 1 21 1 8 A R 1
PR B 8 T 110 "CAR B AL, A R I F] 15 min 2 B4 %
M R IR W 5 s TR T I () 10 min 41, A ) SR
A PR UK ) B B 2R A — B MUAS [ 0 3 b1 R OR
BB AL OB YRR, U MR A BE S B M LR AT
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