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Abstract: This study aimed to improve the preservation effect and extend the shelf life of Lanzhou lily during storage.
Potato and pea starches were used as raw materials to optimize oxidized starch preparation via single-factor and response surface
experiments. The physicochemical properties of the oxidized starches and their application in the preservation of Lanzhou lily were

analyzed. Under optimal preparation conditions, the carboxyl contents of the oxidized potato and pea starches were 0.65% and
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0.45%, respectively. The erosion and rupture of oxidized starch grains, along with the appearance of absorption peaks corresponding

to carbon—oxygen double bond vibrations, indicated successful oxidation. Crystallinity, swelling capacity, and retrogradation

decreased following oxidation, whereas transparency and solubility significantly increased. Oxidized potato starch exhibited a more

porous structure, lower heat requirement for swelling, higher storage stability, fewer impurities, and better solubility than oxidized

pea starch. The results of the preservation experiment demonstrated that both types of oxidized starch film significantly mitigated

quality deterioration during the postharvest storage of Lanzhou lily; notably, however, the oxidized potato starch film provided a

better preservation effect than the oxidized pea starch film. The results of this study provide a theoretical basis for the preparation of

oxidized starch using hydrogen peroxide and its application in freshness preservation films for fruits and vegetables, and will aid in

advancing the field of fruit and vegetable preservation.
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Fig.1 The influence of various factors on the carboxyl content

in oxidized potato and pea starch
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Table 2 Response surface test design and results

. L4 E AR A 6.2 A
X5
% AB BiE CpH M4 AW BiE CpH &AL

F/h E/C A &/% A/h E/C AE /%

1 3 45 9 0.4 5 45 9 0.34
2 5 45 9 0.53 3 45 7 0.27
3 3 40 8 0.2 4 50 9 0.33
4 3 45 7 0.38 4 45 8 0.45
5 4 45 8 0.64 4 40 7 0.22
6 4 50 7 0.45 5 50 8 0.37
7 5 40 8 0.45 4 45 8 0.42
8 3 50 8 0.47 4 45 8 0.44
9 4 40 9 0.35 4 40 9 0.17
10 4 45 8 0.63 4 45 8 0.43
11 5 45 7 0.46 3 45 9 0.16
12 4 50 9 0.55 5 45 7 0.34
13 4 45 8 0.65 3 40 8 0.13
14 5 50 8 0.54 5 40 8 0.2
15 4 45 8 0.62 4 50 7 0.35
16 4 45 8 0.62 4 45 8 0.43
17 4 40 7 0.36 3 50 8 0.28

*® 3 DREGWENDRERN T ESHT
Table 3 Variance analysis of regression model for potato

oxidized starch

%5 A BwE HF  FIE Pl BEM

AR 02516 9 0.0280 69.78 <0.000 1 significant

ABTE 00351 1 0.0351 87.62 <0.000 1
BIREZ 00528 1 0.0528 131.80 <0.000 I
CpH 00040 1 00040 10.11 0.0155
AB 00081 1  0.0081 2021 0.0028
AC 00006 1 0.0006 156 02519

BC 0.0030 1 00030 7.55 0.0286

A2 00430 1 0.0430 107.19 <0.000 1

B2 00567 1  0.0567 141.39 <0.000 1

C2 00330 1 0.0330 8230 <0.000 1

% £ 0.0028 7  0.0004
KR 00021 3 0.0007 4.17 0.1008 notsignificant
#hig £ 00007 4 0.0002

¥ £ 02544 16
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® 4 BERNEHERERNFTEST
Table 4 Variance analysis of regression model for pea oxidized

starch

ey RouAe AWA HF FA P BEMH

AR 01799 9 0.0200 75.86 <0.0001 significant

ABFE] 00210 1 00210 79.72 <0.000 1
Bi2E 00465 1  0.0465 176.47 <0.000 1
CpH 0.0040 1  0.0040 1537 0.0057
AB 00001 1  0.0001 03794 0.5574
AC 00030 1  0.0030 11.48 0.0116
BC 0.0002 1 0.0002 08537 0.3863
A2 00337 1 0.0337 127.96 <0.000 1
B> 00417 1  0.0417 158.16 <0.000 1
C2 00189 1 00189 71.71 <0.000 1
F&% 00018 7 0.0003

LR 00013 3 00004 3.40 0.1341 not significant
#hi2 £ 0.0005 4 0.000 1
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after oxidation
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