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Application of rough set theory on pastry food safety risk monitoring based
on Rosetta
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ABSTRACT: Objective To reduce pastry food standard testing data in Shenyang city from 2012 to 2015 by rough
set theory, in order to mine the more important indexes and obtain scientific risk monitoring program. Methods The
testing data were obtained and collated, the index classification standard was established, the discrete data decision
table was generated, and the data were reduced by genetic algorithm. Results The core indicators that were
obtained from the 2 sets of data reduction results were aluminium potassium sulfate, sodium saccharin, sorbic acid,
lemon yellow, carmine cochineal, aerobic plate count, coliforms and moulds. Aluminium potassium sulfate and
aerobic plate count were the key indexes by analyzing the rules of 18 sets. The coverage values of aluminium
potassium sulfate were 0.23, and aerobic plate count were 0.38 and 0.36, respectively, in the substandard rule of the 2
reduction results. They indicated high risk because of the index grades all reached level 6 and 7. Conclusion The

important indexes affecting the quality and safety of pastry food are aluminium potassium sulfate, sodium saccharin,
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sorbic acid, lemon yellow, carmine cochineal, aerobic plate count, coliforms and moulds, and they are recommended

to be monitored 2 times every year at least. Aluminium potassium sulfate and aerobic plate count are the key of the

important indexes, which must be monitored 3 times every year at least. The others which are not important should be

monitored annually.
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Table3 Thereduction results of index

A 4 R (AR SRR
ORBREE ., RN, A, IRARLL. Ek A
oo RIGHEHRE. BRI 100

OB, INALER . AT, IR, WE A
B RIGHERE. BEIHEL

Rk 10 20 3. 4 WUANEH, AEHEIRa 5. 6. 7
TN TR bR oAb A PR R AR RS RO L HL
Fah AR BULESE, FrRORRERE p Eh 1, 8558 ry ¥y
JEME N . ARG RHEFARN 138 W, eSS ST
0.05, FFEIFEARAIN 18 301, PEULF 4. FERNI AT H: 1~9
R 1AL, 1 ~ 4 RS J@ L R T BN, 7 o6
R 0.79, FHH T9%MEAE G5 Rl 4 WAL, 254k
AR N BRFR ARSI N 2 Fe . WIVE B BEE SN 2 B
3%, HAPFERMEA T 1 Fo 5~ 9 NUISERBIE NP
U, FEIEEAR 0.61, K 61%HIAREHELETR A 5
PP, Afbdabr DR SR 6 S T %, B
TRERR 0.23, 4 23%. VR BBCESAE N 6 A T K, B

SEREFIN 038, 5 38%. 10~ 18 % 2 LM LN, 10 ~
13 s fm i T RN, 3 5 BT 0.75, R 75%11
EREEE R 4 ALY, 2R RFE bR N SRR 4 S
N2, WETERBERME N 2 G 3 g, HARTERI N 1
B, 14~18 NYLIRIB N “F BN, BN 0.59, %
W 59%AYAREEEE R A 5 TR E, AfbiE bR AR IR
FREPSERAA N 6 M 7 R, RN 0.23, 1 23%, WE
BEERAE R 6 B 7 K, HEEEFN 0.36, & 36%. H
TR 24 7 235 SR P A, S M A et B o e T B Y BRI
FEAR B R AR R VR AL, BRERERETTE 2 AU R G
Fe 2 L 23%, B TE B 1. 2 AR AFOR A8
LA 37%, FHHERERERE] 6 .7 FoKF-, R
J e e A PE AR KR, oA AR IO AR Ak, SRR AN
L SRR BRI G AR I R T R, 1347 41
Bl AR ARETESECR 93 41, FRERESEITRPRA AR ECR 23
A, A b 24.7%; TETESBERRA BB 36 1, A
A6 AT EE 38.7%, BRERASHR AN TR S BGE BR TR 243 )
K 93.12%F1 95.61%, FILIE H, WK ERE, Az
114 2B R R B e 5 2o R A B 2 R T

F 4 B EHIN
Table4 Thereduction rule of index

523 ZYTRTALI]

MK R

B GE 40 (2) AND BIPRS 49(1)AND 715 # (1)AND JHAS 21 (1)AND 7% 45551 AND B B (1) AND 25 3115

(D=3 (T)

143 0.18

BLER£5 41 (1) AND HIPRE 4 (1)AND #7535 (1)AND JHASZT.(1)AND B 7% 550 (1)AND K B (1) AND 5 B 15

(1)=>HL5(T)

328 0.41

TR FRSE B (1) AND MG 84 (1) AND #7452 2 (1) AND JHFR£L(1)AND B 7% S48 (3)AND K B (1) AND 25 B 1148

(D=>HL5(T)

76 0.10

B 5551 (1) AND BERG 4 (1) AND #7825 (1) AND JIRBEZL(1)AND F7% B 50(2) AND K T A (1) AND 25 T 44

(D=>P3R(T)

65 0.08

B GEA (1)AND BIPES 59(1)AND F15 # (1)AND JHASZ1(1)AND 7% 45552(7)AND 5 B (1) AND 25 5115

(D=>P3K (F)

16 0.29

TR 45 41 (6) AND HIPRE £ (1) AND #7453 (1)AND JHASZT.(1)AND B 7% B 50 (1) AND K B (1) AND 55 B 115

(D)=>PL5 (F)

5 0.09

TR BSR4 (7) AND MRS 54 (1)AND #7458 8 (1) AND IS £L(1)AND B 7% S 80(1)AND K7 HHE(1)AND %18 141

(D=>PL5 (F)

3 0.05

B 5551 (1) AND BERG 4 (1) AND #7825 (1) AND [ BEZL(1)AND 7% B 550(6) AND K T A (1) AND 25 T 144

(D=>YSK (F)

5 0.09

2 573 (6) AND IS (1) AND 4745 # (1) AND JIEHS2T.(1)AND 1474 4 3X(4) AND K BT (D AND %5 B4

(D=>P3K (F)

5 0.09

BLERES 41 (2)AND ILIALER (1)AND #7535 (1)AND JHASZT.(1)AND B 7% 550 (1)AND K B (1) AND 55 B 115

0 =usm)

139 0.18

TRIEREE A (1)AND LLZL R (1)AND #7188 8 (1) AND R JE£1(1)AND 15 7% 5.50(1)AND J i B BE(1)AND %5 5 151

U =)

315 0.40

BB SHH (1AND AL (1)AND F7A5 8 (1) AND IS ZL(1)AND [ 7% £.550(3)AND Kb I (1) AND % 77 14

R e

75 0.09

AR AL BT (1) AND LLZYFR (1) AND #7455 #5 (1) AND JIE IR £1.(1)AND [ 7% 5.8%(2) AND K7 B BE(1)AND 2 B 14

(D=3 (T)

64 0.08




4490 B L4 T AR I 2 iR 558k

gk 4
75 2y iR Hg EHEE

1 VRERERER()AND L RE(DAND FBESE(1AND BIBREL(1AND G 5 5(7)AND KB IEFDAND TS 0.29
(1)y=>t 3K (F) '

s TRER R 87 (6)AND ILIFLER (1)AND #7145 # (1) AND BEAEZL(1)AND 7% 580 (1)AND K B fE(1)AND 2 5 . ol
(D=>P3 (F) '

16 T R4 B0 (7)AND LU AR (1)AND #7452 (1) AND JHFEZL(1)AND F 7% 5 450(1)AND KM BIHE(1)AND 255 1140 3 0.05
(=YK (F)

17 TRERER T (1)AND (342 (1)AND #7452 5 (1) AND JIHJIE£L(1)AND F# % 5. 50(6) AND K T #E(1)AND %5 B4k 4 0.07
(L)=>k3(F)

s TRERAS4M (6)AND 111544 (1)AND 745 % (1) AND RIS 4T (1)AND B 7% 5 50(4) AND K fi7 T #E(1)AND 25 58148 4 0.07
(1)y=>t3K(F) )

TS YA I S ITAR ], WR LS4, 2011, (2): 349-352.
4 Z5 iﬁ Hu GX, Wang XL, Dong XJ, et al. Investigation and evaluation on

25 FRTRR, B E YO RLRS 42 B8 N T B RS R
Bb L AT AR N KB B, 456 BT dE 00 R Rosetta
WA IE A . S5 R Rosseta B4 TG
B, ARSI RN EEIR N R . b
e, ILBLRR . FriETE . IRIRL . TAVEEE. KGR
THWEITEL, Nigh SRS EM, B ED VAR 2%k, Hh
B SIS IR G R AR AR AL PR A5 8 BB 20 AR
MHEAR, 2=/ 1AW 3 ), mHAbIEAR A — MBI Hs, %
WA/, BT AENEI 1 K,

SE 3Rk
[ PSR, M X, % SR AR BT S 1). hEHT I,
2014, (9): 1-7.

Xiao GX, Xiao H, Liu Y, et al. Thinking about big data analysis of food
safety [J]. China Digit Med, 2014, (9): 1-7.

[2] 3f, Rk, B, % HREEREE 5 A M. dbat: Bl
Jikt, 2001
Zhang WX, Wu WZ, Liang JY, et al. Theory and method of rough set [M].
Beijing: Science Press, 2001.

[3] AR, BB, 8 S0, 45 HUEENRAE B ML 2L G TP b i RT
[7]. B 5ITA, 2008, (29): 152-156.
Li WX, Cheng M, Li BY, et al. Extended dominance rough set theory’s
application in food safety evaluation [J]. Food Res Dev, 2008, (29):
152-156.

[4] Zdzislaw Pawlak. Rough sets[J]. Inter J Comp Inform Sci, 1982, (11):
341-356.

[5] 45, Bevil, R4, 5. MRSEERISAE AN 2 2 I BE AL B iy
NI ZWeRA2%4R), 2008, (30): 29-32.
Li J, Xue LF, Wu JK, et al. Application of rough set theory to processing
of dam safety monitoring data [J]. J Three Gorges Univ, 2008, (30):
29-32.

[6] NY/T398 flbAnlibsife 4. F . K5y i AR RTES].
NY/T 398 Procedural regulations regarding monitoring of pollutants in the
produces of agriculture, animal husbandry and fishery [S].

[7] PMEGR, FME, B, 5. VSRR BOR AR B RS YO
DEFABFEE]. AR, 2015, (4): 441-446.
Sun YB, Sun T, Dong SX, et al. The application of contamination index
method to evaluate heavy metal contaminations in dairy products [J]. Chin
J Food Hyg, 2015, (4): 441-446.

[8] WIEEAL, T/NW, K4, F. 3R TEME PR, . #. WELEN

pollution of heavy metals Hg, As, Pb and Cd in three dried edible fungi [J].
Acta Agric Zhejiang, 2011, (2): 349-352.
[9] fRIAR, W, WlERE. RALEE PSS EOTN v I i i AR

B EALETIAE, 1990, (4): 153-154.
Xu WD, Tan CN, Gao ST. Used the comprehensive quality index to
evaluate the ice cream [J]. Chin J Public Health, 1990, (4): 153-154.

[10] ZREEVT, ZEUEE, PRasth. FIZEE BRI EOTM 3R i iy T AE
RBLI]. AREEE, 1991, (7):15-18.
Wei DJ, Liang HJ, Chen BS. Used the comprehensive quality index to
evaluate the ice cream in our military region [J]. People's Military Surgeon,
1991, (7): 15-18.

[11] GB 7099 k&, it BAERRES].
GB 7099 Hygienic standard for pastry and bread [S].

[12] GB2760-2011 B ihZAERbME XA FFRIHES].
GB 2760-2011 National food safety standard-Standard for uses of food
additives [S].

[13] Staal Vinterbo, Aleksander @hrn. Minimal approximate hitting sets and rule
templates [J]. Inter ] Approx Reas, 2000, (25): 123-143.

[14] JHRLLA. HET Rosetta [PHDBEERRIZE 28 7 KL 2T R I, 7T
JFerEtilE 5T A3k, 2011, (5): 79-80.
Zang HY. Rough set reduction of fan fault diagnosis based on Rosetta [J].
PLC FA, 2011, (5): 79-80.

[15] M#E, WMk, flk, 55, ZETHUBES A2 2% i S bLs e 2 97
[7]. bl S, 2010, (3): 29-35.
Tian JY, Pan HX, Yang Y, et a. Diesel engine fault diagnosis based on rough
sets and neural network [J]. Des Manu Diesel Eng, 2010, (3): 29-35.

(FriEsmig: 3w

EZE &N

3 B, BLX#RE, SRIE,
TERRFEMARRRESRE,
E-mail: zhangming482901@163.com

NEE, B, HLESIH, TEH
REBAENMIEZITF.
E-mail: hongshengl@126.com




