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Abstract: Evaluation of the edible quality of sweetpotato is being conducted with the traditional sensory
evaluation method. However, lack of a standard protocol makes the traditional evaluation method to be subjective
and unprecise. To address this problem, a new sensory evaluation model by using fuzzy mathematics was
established based on fuzzy comprehensive evaluation and analytic hierarchy process in this study. Firstly, five
criteria indices were screened for evaluating the sweetpotato quality, including color, odour, sweetness, stickiness
( flour-like taste ) and fibrous taste. Each of these criteria indices was seperated and definded for five-point scores.
The analytic hierarchy process ( AHP ) was used to construct a weight set and the industry experts were invited
to score each pair of criteria indices of pairwise comparison. The sensory scores of various criteria indices of

all tested varieties marked by valuators were used as the rank elements to construct fuzzy relationship matrix.
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The matrix was built and then used to calculate the result vector of fuzzy comprehensive evaluation. Lastly, the
calculation rule of the integrated score of sweetpotato edible quality was formulated and edible quality grading
standard of sweetpotato was proposed. To test the accuracy of the new evaluation system, 11 sweetpotato varieties
with confirmed quality definitions ( evaluating in the sweetpotato of China agricultural research system in 2019 )
were re-evaluated by the new built evaluation system. The result showed that the fuzzy comprehensive evaluation
was more stable than that reveled with the tranditional method. The outcome gained from the new evaluation
method is coincidence with the current universal recognition by the sweetpotato of China agricultural research
system. Furthermore, the scoring was more accurate because there was a detailed scoring rubric for evaluators to

mark. Difference in the tested varieties could be quantified with the integrated score via a fuzzy comprehensive

evaluation rather than an expert direct scoring method.
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Fig.1 A sensory evaluation model of edible quality based
on fuzzy mathematics in sweetpotato
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Table 3 Evaluation standard of sensory quality for the edible tuberous root of sweetpotato
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Table 4 Evaluation score of sensory quality and weights of criteria indices for the edible tuberous root of sweetpotato

SRR , PR A RO BT [7) 26 MR B 1 DA R 1 W R
AR A TERAORGE , 2521 W3R 4.

S @E wE A . GG BT 4
Variety Color Odour  Sweetness ( Flour-like taste ) Fibrous taste ~ Fuzzy score Order
734 16 5 Sushu 16 4.5 4.5 4.5 4.0 5.0 96.8 1
Wi 70 Zheshu 70 4.0 3.0 3.0 4.0 4.0 80.8 10
J7# 10 +5 Wanshu 10 4.0 3.5 4.0 3.5 4.5 87.4 3
W2 99 Xiangshu 99 2.0 3.0 3.5 45 45 81.1 9
{HZE 25 Yanshu 25 3.5 3.5 4.5 2.5 4.0 85.0 5
W34 26 Jishu 26 4.5 4.0 3.5 3.0 3.5 83.4 6
158 8 5 Xuzishu 8 4.0 2.5 2.0 3.5 4.0 71.2 11
4% 51 Jinong 51 3.0 3.0 3.0 4.5 5.0 81.2 8
B2 | 2 Fuzishu 1 5.0 3.0 3.0 4.5 4.5 86.0 4

6 53 008 Nanzishu 008 4.0 3.5 4.0 4.0 45 89.2 2

7§ 5% 020 Nanzishu 020 2.0 35 4.0 4.0 4.0 83.1 7
T Weight 0.165 0.127 0.385 0.229 0.095

FHIE R HL Correlation coefficient 0.2686 0.7548 0.7383 0.0485 0.4292

S R BN Average correlation 0.4479

coefficient
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Table 5 Evaluation score of sensory quality for the edible tuberous root of some sweetpotato varieties in 2019 by the
Sweetpotato of China Agricultural Research System

M3 A5 1 Test site 1

32 & 2 Test site 2

Zh () B ) . Zh i) B . .

o & S UTRRR EOT . e SRR AT
”Vﬂty @F W DY Stckiness S SOT g g i Stickiness oAt O

Color ~ Odour Sweetness ( Flour- &r Color  Odour Sweetness ( Flour-like g

. taste score taste score
like taste ) taste )

16 5 85.0 84.5 87.5 83.5 88.5 86.3 81.0 82.0 82.0 79.0 82.5 81.5
Sushu 16
Wi 70 77.0 79.0 78.0 82.0 81.5 80.5 83.5 74.0 76.0 79.0 80.0 78.0
Zheshu 70
T 105 83.5 83.5 88.0 78.0 85.0 86.3 81.0 74.5 72.5 79.5 83.0 71.5
Wanshu 10
HIZE 99 71.0 74.5 735 87.5 82.0 77.0 73.0 79.0 85.0 81.0 85.0 80.0
Xiangshu 99
IR 25 81.5 78.0 83.5 74.0 80.5 80.0 78.0 79.5 85.0 75.5 81.0 80.5
Yanshu 25
P 26 85.5 83.5 87.5 81.0 82.5 84.5 81.0 78.5 72.5 83.0 84.5 77.0
Jishu 26
[ 5= 80.0 71.5 69.0 80.5 79.5 71.5 81.5 74.5 76.0 78.0 81.5 79.5
Xuzishu 8
weqe 51 76.5 76.5 77.0 86.0 88.0 81.0 76.5 75.0 75.0 83.0 85.0 76.5
Jinong 51
B 5 90.5 79.5 76.5 85.0 84.5 85.0 85.5 75.0 74.5 82.5 84.0 79.5
Fuzishu 1
255 008 79.5 80.0 84.0 79.5 84.5 84.5 82.0 78.0 80.5 82.0 83.0 81.5
Nanzishu 008
55 020 69.5 78.0 82.5 84.0 83.0 78.5 75.0 77.5 80.5 80.5 81.0 79.0
Nanzishu 020
P 0.6914  0.8013 0.6501 -0.1756  0.5683 0.0425 0.5504 0.6775 -0.3413 -0.2179
Correlation
coefficient
AR R AL 0.5071 0.1422
Average
correlation
coefficien
PH 0.686 0.043
P value

M P < 0.05 W, B 5 T 53K 4 PR R B2 5 BAT B 2 P>0.05 B UAFTE 81

When P < 0.05, the difference between the average correlation coefficients in Table 5 and Table 4 is significant, when P>0.05, there is no significant

difference
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