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Evaluation of quality and safety of soybean products by comprehensive index
and rough set

ZHANG Ming’, LIU Jun

(School of Yunkang Medical and Health Management, Nanfang College of Sun Yat-sen University,
Guangzhou 510970, China)

ABSTRACT: Objective To evaluate the quality and safety of soybean products by comprehensive index and rough
set. Methods Taking the monitoring data of soybean products in Shenyang from 2012 to 2015 as the research
object, a evaluation method combining the quality evaluation (comprehensive index method) and risk evaluation (the
rough set theory) was established based on the grading standards. Results The food quality index (FOI,) value of
soybean products was 0.139, and the quality evaluation was excellent. From 2012 to 2014, the FOI, value of soybean
products increased gradually, and declined slightly in 2015. Among the single index |, value, benzoic acid (0.552) in
fermented soybean products, the aerobic plate count (0.399) and dehydroacetic acid (0.388) in the non-fermented
soybean products were qualified grade. The core indicators were benzoic acid and dehydroacetic acid (indicating
highest risk), sorbic acid (indicating risk), aerobic plate count and Escherichia coli (indicating risk, high and highest
risk), with a prediction accuracy of 96.33%. From 2012 to 2015, the quality of soybean products in Shenyang totality
increased. Conclusion This combined method can be used to evaluate soybean products quality and safety. Benzoic

acid, sorbic acid, dehydroacetic acid, aerobic plate count and Escherichia coli are the core indicators of soybean
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products testing, indicating different degrees of risk.

KEY WORDS: comprehensive index method; rough set; bean food; food safety; evaluation
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Table 2 Food quality index and risk grade criteria
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Fig.l Annual change results of the FQI, values of soybean products
from 2012 to 2015
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Table 3 Results of the single factor quality indexes evaluation
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Table 4 Reduction rules of non-qualified indicators of soybean food(FB and NFB)

ha= 2T R boF s
1 KH R (7= (F) 1
2 & RE()AND KA TERE(1) AND ZH 2 (1)AND B Z R (1)AND IHBLER(S) =>PLk (F) 0.025
3 WK S EU(T)AND KM (1) AND B 2 (7)AND it & Z B2 (1)AND IALER(1) =R (F) 0.025
WK E(4)AND KA HE(1) AND B E2(1)AND it S Z B2 (7)AND IALE(1) =R 5 (F) 0.025
5 WK S EU(3)AND KM (1) AND B E2(1)AND it & Z#2(7)AND IALE(2) =R HE(F) 0.025
6 W E(1DAND KA HE(1) AND B 2(1)AND it & L2 (7)AND IALE(1) =R 5 (F) 0.025
7 F7E BE(1)AND K EHE(1) AND ZEH R (1)AND A 28R (7)AND 1IFLER(3) =>Hk 5K (F) 0.025
8 T4 KB (5)AND KJ T (4) AND 2K HUER(1)AND B ZBR(1)AND 1hBLR(1) => R (F) 0.025
9 T S BL(6)AND I T (5) AND 2R HUEZ(1)AND B Z BR(1)AND 1hBLR(1) => R (F) 0.025
10 W% S B (3)AND K I (6) AND 2K HUEZ(1)AND B Z BR(1)AND 1hFLR(1) => R (F) 0.025
11 W% KB (5)AND KA HHE(1) AND 2K HUEZ(1)AND B Z BR(1)AND 1hELR(3) => I (F) 0.025
12 T4 S BL(6)AND KJ T (7) AND 2K HUEZ(1)AND B Z BR(1)AND 1hBLR(1) => e (F) 0.025
13 T B EU(S)AND KA T TE(6) AND %R (1)AND Jii S ZFR(1)AND IhEER(1) =>Pe3 (F) 0.025
14 7R S (4)AND RIGHIFF(7) AND 2K H ER(1)AND B ZRR(1)AND IhELER(1) =P (F) 0.025
15 T S B (4)AND KA THE(1) AND 2K HUEZ(7)AND B Z BR(1)AND 1hBLR(1) => P (F) 0.025
16 WK S EU(3)AND KM HE(5) AND B EZ(1)AND it & Z B2 (1)AND IAE(1) =R HE(F) 0.025
17 WK S E(6)AND KM (1) AND K H R (1)AND it & L2 (1)AND 1A E(4) =R 5 (F) 0.050
18 B4 MEU(7)AND K HHE(1) AND 7 H B2 (1)AND Jii & Z. B2 (1)AND LIFLER(1) =B 5K (F) 0.050
19 TV B (5)AND K7 T HE(S) AND 2K F iR (1)AND iV Z R (1)AND IHELIR (1) => P35 (F) 0.050
20 H 7% BH(6)AND K HE(1) AND ZEH B2 (1)AND i & Z B (DAND 1IALER(1) =85 (F) 0.050
21 B 74 BB (4)AND K7 B HE(S) AND 2 F R (1)AND & 2R (1)AND IHELER (1) => B3 (F) 0.075
22 BRIV B E(5)AND K5 B (1) AND 28 FH R (1)AND & 2R (1)AND ISR (1) =>B 3 (F) 0.350
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Table 5 Prediction accuracy rate results of non-qualified indicators

FHY AL NG RIS G B ANERE T /% B AU 1 2%
2 H R (FB) 192 1 1 100 1 100%
7% BEU(NFB) 26 68.42 0.7 98%
KN B (NFB) 11 28.94 0.275 95%
i & 2.2 (NFB) 200 38 4 10.53 0.1 95%
7K H B2 (NFB) 2 5.26 0.05 95%
LB R (NFB) 1 2.63 0.025 95%
AEEE 392 39 — — — 96.33%
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