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Changes of soluble solid contents and volatile flavor components of
three sweet corn cultivars under different storage conditions
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Abstract: [Objective] To clarify the change law of soluble solid contents and volatile flavor substances of
sweet corn (Zea mays L. saccharata Sturt.) after harvest under different storage temperature and time, and lay a

foundation for the research on the quality characteristics of sweet corn after harvest. [ Method] Three sweet
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corn cultivars of ‘Aofulan’, ‘Wangchao’, and ‘Guangliangtian 27 were used as materials. The soluble solid
contents of three cultivars were measured by a handheld digital sugar meter, and the volatile flavor components
of sween corns under normal temperature (room temperature) and low temperature (4 ‘C) storage conditions
were detected and analyzed by headspace solid-phase microextraction through gas chromatography-mass
spectrometry. Furthermore, multivariate statistical analysis was used analyze the volatile flavor components of
different cultivars. [Result] Compared with normal temperature storage, the content of soluble solid of sweet
corn decreased slowly under low temperature storage. Total 58 and 59 kinds of volatile substances were detected
under normal and low temperature storage conditions respectively, mainly alkanes and esters. There were certain
differences in the types of volatile flavor substances among different cultivars under different storage conditions.
There were the same eight volatile flavor substances among different cultivars under different storage conditions,
including 3,8-dimethyldecane, 3-methylundecane, dodecane, tetradecane, 3-methylpentadecane, ethyl
hexadecanoate, nonadecane and n-hexadecane. Partial least squares discriminant analysis (PLS-DA) showed that
nine and ten key volatile substances with variable importance projection (VIP)>1 have been identified under
normal and low temperature storage respectively. The common key volatile substance of ‘Aofulan’ under normal
and low temperature storage was (+)-cycloclofalene, and that of ‘“Wangchao’ was eicosane. [ Conclusion] Both
storage temperature and time affect the content of soluble solids and the types and contents of volatile substances

in sweet corn.
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Fig.1 Soluble solid contents of three sweet corns at different storage time under normal temperature and low temperature
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Table 1 Relative contents of volatile flavor components in three sweet corns under different storage conditions %
P YERMERSY ik i
Cultivar Volatile substance od Normal temperature Low temperature
3d 5d 3d 5d
Bpt )\ H BRI DY RS 10.73 — — — —
AHMRIEF N 6.16 — — — —
THs 18.19 — — — —
E+ =kt 0.98 6.04 8.53 3.69 2.62
3. 8- LI 1.51 3.36 — — —
%% 5.48 — — — —
B 221 — — 3.69 2.29
9— BTkt 1.38 — 12.35 1.48 1.97
(B TE 8.13 13.02 27.93 18.95 21.47
[1S,2R,6R,7R.8S,(+)]—1,3— - FiFE—8—(1-F 3L 2. 3k)
ZIR[4.4.0.002,7)] %3~ 393 >-16 o 10-23 o
anLEs 1.60 4.01 7.40 2.02 1.96
R SRR T 522 3.37 — — —
(5)—o—BEE S 1.07 — — 1.80 3.02
A L P 3.89 — — 121 —
1,2,4a,5,6,8a— 7N H— 1 N -4, 7-— H A2 1.43 — — 3.68 4.13
24-ZRCT Hly 1.46 — — 2.03 1.65
(18,8aR)—1-2 A F—4,7- W F—1,2,3,5,6,8a— 754, 2.33 — — 5.59 5.52
E+7kt 3.99 — 3.91 3.33 —
1E+kE 1.96 — 4.95 4.07 —
FAYSH 1.12 — — — —
+VUmR 2 I8 1.45 — — — —
TN M 12.91 28.62 15.77 9.22 22.40
IR 2 2.89 4.54 — — 5.09
4-F A —fx — — — 1.63 —
3= —47 — 9.71 — 7.80 4.85
() —o—JR M — — — 1.30 —
R W — — — 1.67 —
3-FEEA R — 3.80 — 2.46 2.03
E+ )\t — — — 439 —
EHJukE — 2.99 — 6.76 —
EZ+—% — — — 1.01 —
IE=kE — — — 1.97 1.14
LB FE R — — — — 5.62
TR TR R R T — — — — 1.19
2-HEA—h — 2.79 — — —
2R — 4.76 — — —
ZEFLIR S — 439 — — —
2,6 iU T H-4-F K — 3.45 — — —
3-FEEA =k — — 7.56 — —
-kt — — 7.46 — —
2,2,5,5"— 4 FH BRI Rk — — 4.14 — —
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4:% 1 Continued table 1 %
it Y& RNy ik i
Cultivar Volatile substance od Normal temperature Low temperature
3d 5d 3d 5d
i Tk 1.23 — — — —
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92—+ )\B5—=9,17— 4 i 6.04 — — — —
EZAk 1.68 — 2.81 3.92 1.92
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2,6 AU T B4 H R — — — 34.18 —
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T4 — — — — 225
2T LR S K — — — — 1.89
R 2T — — — — 11.55
IE= DYk — — — — 233
ERERE K — — — — 1.57
+ )\ S — — — — 1.78
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mn R MRSy i i
Cultivar Volatile substance 0d Normal temperature Low temperature
3d 5d 3d 5d
IR 27 W BT 1.98 — — — —
2,6,10,15—P0 FA B4tk 2.66 — — — —
3,8- T HAR B 2.86 — 6.37 — 2.53
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R IR R Tl — — — 33.19 —
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TR 2, T — — — 12.35 —
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1E+H)\kiE — — — — 2.09
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Table 2 Relative contents of volatile substances in three sweet corns under normal and low temperature storage

B 5> Aofulan 5 Wangchao ] R &H27 Guangliangtian 27
S iR KR Gl iR iR (i
Aroma class Normal Low Normal Low Normal Low
temperature temperature temperature temperature temperature temperature

Frfeds Alkanes 41.95 28.90 50.78 39.11 69.03 26.30

fi& 2% Esters 24.12 20.44 15.08 22.08 20.94 64.37
)& 25 Olefins 19.75 27.19 2.53 3.85 — —
2% Aldehydes 8.09 8.79 28.29 18.25 — —

fif 2% Ketones — 1.70 — — 4.47 1.49

5 &I Arenes 4.46 11.26 0.93 0.93 — 5.39

f732% Phenols 1.64 1.72 0.45 13.02 5.56 2.44
#h% Salts — — 1.08 1.08 — —
ke Amides — — 0.86 1.04 — —
fif2% Ethers — — — 0.63 — —

1) “« _» %ﬁ—;;‘k?}/’j/)n‘l 4

1) “—” indicates not detectable
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In figure a and b, the number next to the dot indicates storage period; In figure c, 1: (+)-Cycloclofalene, 2: Eicosane, 3: Nonanal, 4: (-)-a-Pinene, 5: 3-
Methylpentadecane, 6: 3-Methyltridecane, 7: n-Heptadecane, 8: 4-Methylundecane, 9: Dodecane; In figure d, 1: a-Muurolene, 2: (+)-Cycloclofalene, 3: (-)-a-
Cubebene, 4: Eicosane, 5: 9-Methylnonadecane, 6: 6-Cadinene, 7: 2,4-Ditert-butyl phenol, 8: Decanal, 9: n-Hexadecane, 10: Ylangene
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Fig. 3 Partial least squares discriminant analysis of three sweet corns under normal and low temperature storage
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Table 3 Volatile substance of VIP>1 in partial least squares discriminant analysis model under normal temperature and
low temperature storage

Fe i i Normal temperature {& I Low temperature

Number ¥E R A% 45 Volatile substance VIP ¥R A 4Y Volatile substance VIP
1 (H-HEFE ) (+)-Cycloclofalene 1.66 a—AK = # a-Muurolene 1.43
2 IE 1%t Eicosane 1.45 (O E &/ (+)-Cycloclofalene 1.43
3 T-f% Nonanal 1.38 () —a—EEFE A (-)-o-Cubebene 1.42
4 (-)—o—JK)% (-)-a-Pinene 1.23 1E %t Eicosane 1.41
5 3-H3E+F 4t 3-Methylpentadecane 1.14 9—HFE+fL k¢ 9-Methylnonadecane 1.37
6 3—-F 3+ =§¢ 3-Methyltridecane 1.14 S~ #A M 6-Cadinene 1.35
7 1E+-t %t n-Heptadecane 1.10 2,4- U7 3£} 2,4-Ditert-butyl phenol 1.15
8 4—H 3+ —%t 4-Methylundecane 1.06 1EZ 1% Decanal 1.14
9 IE+ — %t Dodecane 1.04 1E-T75%% n-Hexadecane 1.14

A== H% Ylangene 1.00
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Fig.4 Cluster analysis of key aromatic volatile substances in three sweet corns under normal temperature and low

temperature storage
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