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Nutritional quality analysis and comprehensive assessment of vegetable

sweet potato in Guangxi province
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(Laboratory of Quality Risk Assessment for Agro-products of Ministry of Agriculture and Rural Affairs (Nanning)/Key Laboratory of

Quality and Safety Control for Subtropical Fruit and Vegetable, Ministry of Agriculture and Rural Affairs/Quality Supervision and Test-
ing Center of Subtropical Fruit and Vegetable of Ministry of Agriculture and Rural Affairs/Guangxi Subtropical Crops Research Insti-
tute, Nanning 530001, Guangxi, China)

Abstract: In order to establish a comprehensive evaluation system for the nutritional quality of vegetable sweet potato
and clarify the nutritional quality grading standard, the study focused on three primary varieties of vegetable sweet potato
in Guangxi: Fushu No. 18, Tainong No. 71, and Guicaishu No. 1. The content of six primary nutritional quality indicators,
including the content of total sugar, vitamin C, protein, dietary fiber, carotene, and potassium were determined. Correla-
tion analysis and normal distribution test were conducted. Combined with methods such as frequency distribution and ana-
lytic hierarchy process, the nutritional quality of vegetable sweet potato was graded and comprehensively evaluated , and
a nutritional quality evaluation system based on index scoring was constructed. The results showed that the content of nu-

tritional quality indexes of the three vegetable sweet potato varieties differed significantly, with coefficients of variation
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ranging from 12.21% to 62.51%. The six nutritional quality indicators of vegetable sweet potato were positively correlat-
ed, and the p-value of the Kolmokhlov-Smilov normal distribution test was=0.05, which was consistent with the normal
distribution. And based on the frequency distribution which can be divided into grade intervals, the nutritional quality indi-
cators of vegetable sweet potato were classified into three grades: Low, medium, and high (20%, 60%, 20%). The nutri-
tional quality assessment system of indicator scoring was constructed based on analytic hierarchy processand full distance
equipoise, and the weight coefficients of total sugar, vitamin C, protein, dietary fibre, carotene and potassium content
were determined as 28.29%, 16.42%, 9.00%, 9.00%, 9.00%, and 28.29%, respectively, through the analytic hierarchy pro-
cess method, and the nutritional quality indicators of each nutritional quality indicator were determined to be low, medium
and high grade scores. The comprehensive nutritional quality of vegetable sweet potato was classified into three grades:
High-grade (>90 points), medium-grade (60-90 points), and low-grade (<60 points) based on the sum of the scores of
each index. The comprehensive nutritional evaluation of vegetable sweet potato revealed that Guicaishu No. 1 exhibited
the highest comprehensive nutritional quality, Tainong No. 71 ranked second, and Fushu No. 18 was relatively subpar.
The comprehensive evaluation system, which is based on the nutritional quality indexes of vegetable sweet potato, can sci-
entifically grade and evaluate the nutritional quality of various vegetable sweet potato varieties. It also provides a theoreti-
cal foundation for the evaluation of the nutritional quality of vegetable sweet potato and the selection and breeding of veg-
etable sweet potato varieties.

Key words: Vegetable sweet potato; Nutritional quality; Quality grading; Analytic hierarchy process; Comprehensive as-
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Table 1 Variation of main nutritional quality indicators of vegetable sweet potato
wCEFE wlEAER O wUEEL4E) wlEARD wCHHE N wdED
fm b SR Total sugar ~ Vitamin C Dietary fibre Protein Carotene Potassium
Variety Parameter content/ content/ content/ content/ content/ content/
(g-100g")  (mg-100g"H  (mg-100g"  (g-100¢g"H (mg-100g")  (mg-100g"H
WE 185 Ipt/ME Minimum 0.01 5.09 233 1.39 0.94 203.23
Fushu No. 18 KA Maximum 0.91 26.40 3.49 2.39 3.19 317.19
FrifE 2 Standard deviation  0.26 5.96 0.31 0.25 0.59 29.71
FH41H Average 0.41 14.07 2.72 1.86 1.98 258.77
14 Median 0.39 13.60 2.69 1.86 1.87 257.82
G 71 /ME Minimum 0.20 11.40 2.39 2.18 2.35 253.29
Tainong No. 71 5 (¥ Maximum 1.58 28.80 391 3.20 434 329.76
Frife % Standard deviation  0.36 4.65 0.39 0.28 0.56 18.55
“FYIMH Average 0.83 20.42 2.92 2.84 3.35 285.51
i Median 0.87 21.10 2.85 2.84 3.22 283.98
HRE 1S Ht/ME Minimum 0.18 17.60 2.73 1.72 1.34 284.18
Guicaishu No. 1 g5 Maximum 1.41 38.90 3.58 248 4.02 372.49
Frife % Standard deviation  0.30 5.73 0.24 0.22 0.61 18.81
P4 Average 0.50 26.74 3.10 2.16 2.76 331.15
F1E Median 0.38 25.20 3.08 223 2.77 328.57
R CVIY% 62.51 37.22 12.21 21.23 30.30 13.01
K-S p 1§ K-S p-value 0.10 0.20 0.10 0.10 0.20 0.20
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Fig. 1 Correlation between 6 nutritional quality indicators of vegetable sweet potato
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Table 2 Nutritional quality index grade classification of
vegetable sweet potato
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level level level

e
Nutritional indicators

>0.91 0.30~0.91 <0.30
12.9~25.7 <12.9

2.66~3.19 <2.66

wC L FE) Total sugar content/(g- 100 g")
w44 C)Vitamin C content/(mg- 100 g') >25.7
w(EEAF4D) Dietary fibre content/(mg-100 g") >3.19
w( g [ J7) Protein content/(g-100 g
w3 F %) Carotene content/(mg- 100 g") >3.39

>2.79 1.86~2.79 <1.86
1.87~3.39 <1.87

w(#f) Potassium content/(mg-100 g") >327 260~327 <260

PSRN 3 ANEL AR (>327 mg- 100 g™,
H12;(260~327 mg- 100 g") , {2 (<260 mg-100 g™«
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Table 3 Discriminant consistency of the hierarchical structure of vegetable sweet potato quality indexes

sk ISy ey éﬁi%ﬁ C&E H%ﬂﬁi&ﬁ% %EE@% W% bR %ﬁiﬁi FEbR U

Index Total sugar Vitamin C Dietary fibre Protein Carotene Potassium  Index
content content content content content content weight/%

S WS & Total sugar content 1 2 3 3 3 1 28.29

4i'E % C & Vitamin C content 12 1 2 2 2 1/2 16.42

[ £ 7 44 B Dietary fibre content  1/3 12 1 1 1 13 9.00

5 A i & & Protein content 1/3 1/2 1 1 1 1/3 9.00

% & & & Carotene content 13 12 1 1 1 1/3 9.00

#J & & Potassium content 1 2 3 3 3 1 28.29

CR=0.002

9.00% & 1l & & 9.00% - HH & N K& 9.00%.
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Table4 Score of 6 quality indexes of vegetable sweet potato
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Index Low-level Medium-level High-level
AHEE R 14 21 28
Total sugar content

FERCOR 7 12 17
Vitamin C content

[ 4T 4o 5 7 9
Dietary fibre content

ARG E 5 7 9
Protein content

WE MREE 5 7 9
Carotene content

B 14 21 28

Potassium content
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Table 5 Classification criteria for comprehensive
evaluation of nutritional quality of vegetable sweet potato
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Fig. 2 Distribution of comprehensive evaluation of
nutritional quality among different vegetable sweet potato
varieties
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