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Abstract: It was aimed to investigate the characteristics of variations in color and sugar components within sweet potato
tuberous root under diverse storage temperatures and to offer references for the formulation of storage and quality con-
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trol measures for sweet potato tuberous root. The sweet potato tuberous root of Pushu 32 was respectively stored in en-
vironments of 25 “C (normal temperature control), 14 ‘C (low-temperature treatment), and —4 ‘C (near-freezing temper-
ature treatment). The color of the tuberous root was measured using a colorimeter, and the contents of total soluble sugar,
sucrose, fructose, glucose, and starch within the tuberous root were determined. Meanwhile, the activity of amylase,
neutral invertase, and acid invertase involved in sugar metabolism of the tuberous root was measured, and the correla-
tion analysis was conducted on color and sugar contents. During the storage period (0-60 days), the L~ value of the tu-
berous root at 25 ‘C control and 14 ‘C did not exhibit significant changes compared with the initial sampling point (0
days), while the L* value of the tuberous root at -4 ‘C was consistently significantly lower than that of the initial sam-
pling point. The ¢” and b* values of the tuberous root at the three temperatures fluctuated with the prolongation of the
storage time. Under the 14 ‘C, the content of soluble sugar in the tuberous root gradually increased with the extension of
the storage time, and the sucrose content of the tuberous root under the 14 ‘C was always higher than that of the 25°C
control and —4 C treatment during the same period. The starch content of the tuberous root at the three temperatures
significantly decreased with the prolongation of the storage time. In the early stage of storage (0-20 days), the activity
of amylase, neutral invertase, and acid invertase within the sweet potato tuberous root at —4°C was higher than those at
25 C and 14 °C. The correlation analysis indicated that the starch content of the tuberous root was extremely signifi-
cantly negatively correlated with neutral invertase and acid invertase; the L value, b" value, and H° value of the tuber-
ous root were extremely significantly positively correlated with sucrose, which could be utilized as indicators for evalu-
ating the sucrose content in the tuberous root. Thus, among the three storage temperatures, 14 ‘C induced the best
saccharification effect on sweet potato tuberous root, effectively facilitating the accumulation of soluble sugar sub-
stances within the tuberous root, and could be regarded as a more suitable storage temperature for this variety; -4 C
exerted a considerable influence on the color change of sweet potato tuberous root. The color change during the storage
process of the tuberous root was closely related to sugar metabolism, and invertase might be the key enzyme regulating
the metabolism of soluble sugar during the storage process of this variety. The research findings would offer a reference
for enhancing the quality characteristics and optimizing the processing techniques of sweet potato processed products.
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A: The sweet potato tuberous roots harvested at the planting base;
B: The cross-sectional view of the sweet potato tuberous roots.
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Fig. 1 Sweet potato harvest and cross-sectional
morphology of tuberous roots
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Fig. 2 Freezing point curve of sweet potato tuberous root
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Fig.3 Variations in L" values of sweet potato tuberous root
under different storage temperature conditions
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Fig. 4 Variations in a” values of sweet potato tuberous root
under different storage temperature conditions
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Fig. 5 Variations in 5" values of sweet potato tuberous root
under different storage temperature conditions
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Fig. 6 Variations in H° values of sweet potato tuberous
root under different storage temperature conditions
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Fig. 7 Variations in soluble sugar content of sweet potato
tuberous root under different storage temperature conditions
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Fig. 8 Variations in sucrose content of sweet potato tu-
berous root under different storage temperature conditions

50

_ —=—25C
T —— 14 8
S —a— —4

=]

8 :

=

§ a0f

=}

8

Q *%

g

o

=

e 30 -

]

<

= *

BR

20 1 1 1 1

0 20 40 60

it ] Time/d

#3R [] —of (] b PR 5 00 B2 22 5 .25 (P<0.05); **3RIK ]
— N Ii) b HL2H 5 0 IR 2 22 el 3 (P<0.01 ),

* indicates significant difference between the treatment and the
control group at the same time (P<0.05); ** indicates extremely
significant difference between the treatment and the control group
at the same time (P<0.01).

B9 ARMEEEFHTHERRMWRESETL
Fig. 9 Variations in fructose content of sweet potato tu-
berous root under different storage temperature conditions
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Fig. 10 Variations in glucose content of sweet potato tu-
berous root under different storage temperature conditions
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Fig. 11 Variations in starch content of sweet potato tuber-
ous root under different storage temperature conditions
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Fig. 12 Variations in neutral invertase activity of
sweet potato tuberous root under different storage
temperature conditions
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