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Analysis of microbial safety factorsin catering food by using analytic
hier archy process
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ABSTRACT: Objective Through the data analysis, establish model, the evaluation and verification of the
process of A province catering food sampling data were classified and analyzed and concluded. Methods
Based on the analytic hierarchy process, the sampling objects were divided into 4 categories, which are raw and
fresh foods, cooked products, restaurant-self-made beverage and catering processing equipment. Results
Combined with 4 yeas ampling results, the factors affecting the microbial safety of the catering food were summed
up, which mainly include the total number of colonies, coliform bacteria, salmonella and Staphylococcus aureus.
Conclusion According to the microbial safety of the catering food in this province for 4 years, the microbial safety
comprehensive evaluation index system was built. At the same time, by using analytic hierarchy process to weigh
each factor and checking the consistency, the microbial comprehensive safety index which copes the catering segment
with the catering food was calculated.
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Tablel Thedatatable of sampleon catering food 4 years of A province

A 4 53 0 60 20 50 0 200 12
B 1 224 15 158 15 184 16 185 22
B 2 48 12 240 13 219 14 52 3
B 3 38 3 88 11 438 25 65 8
B 4 248 32 403 23 342 13 280 16
Cc 1 235 16 10 0 333 3 400 2
c 2 60 7 50 2 826 38 138 20
c 3 44 3 30 2 385 5 250 7
c 4 208 10 10 0 486 36 400 2
D 1 194 15 583 23 1034 30 139 6
D 2 58 8 370 12 552 32 73 3
D 3 42 6 247 23 532 33 104 8
D 4 178 5 368 24 388 38 236 30
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Fig. 1 Composite indicator chart of microbiological safety of catering food in A province
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Table2 Definition table of scale
a;j
1 i J
3 i J
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Table3 Thevalue of RI corresponding to order n of different matrix
N 1 2 3 4 5 6 7 8 9 10 11
RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51
, 2~5 s A C D
b b b 4
(ar) ,
HEL 2,3, 9, 0 @ R KR
9 %0 O WITIRE 8 S OHEERE
4 10 E
x=2 (10) S 60
40
24 N
i & 0
Xi( 10 .
A N i i Yorl BRI THA
) w=[ C,C; C;C4)( 8
) ( 4), 2 A
F Fig. 2 The proportion diagram of unqualified factors of
sampling object in A
3 HERESHR
[EREIER PNI7L R
31 EFRRSIEMMEMRSIR S 100 - OBIIRE B SREATHRE
S 80
3001 HBTATER <
= 60
) 4 4 &40
<0
w20
0
s 2~ 5
2~ 5 , 4
3 B
, 4

sampling object in B

Fig. 3 The proportion diagram of unqualified factors of
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Table4 Judgement matrices E;
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Table5 Theassignment table of unqualified proportion
of each index in sampling object

%

43.81 20.28 59.18 0.00
49.48 19.97 40.82 78.57
1.55 7.34 0.00 0.00
5.15 54.38 0.00 21.43

x6 FIETIERE E,

Table6 The Judgement matrices of E,

B, C, (&) C; Cy
C, 1 3 172 5
C, 1/3 1 1/4 3
C; 2 4 1 7
Cy 1/5 1/3 1/7 1

®T FIEREERE Es
Table7 Thejudgement matricesof E;

—AN. B B, B, B,

B, C C, C; Cy
C, 1 4 2 1/3
G, 1/4 1 1/3 1/6
Cs 1/2 3 1 1/4
Cy 3 6 4 1

B, 1 1 1/6 1/4
B, 1 1 1/6 1/4
B; 6 6 1 3
B, 4 4 1/3 1
:B, B, B; By,
(H~(4) E,
W,=(0.0800, 0.0800, 0.5709, 0.2691), (5)

E; Amax=4.0604;

Fz 8 FIEFER E,
Table8 Thejudgement matricesof E,4

B; C, C, Cs Cy
C, 1 1/4 2 2
C, 4 1 6 6
C; 12 1/6 1 1
Cy 1/2 1/6 1 1
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Table 9 Thejudgement matricesof Es

By C, C, C; (o
C 1 1/6 2 1/4
C, 6 1 7 3
C; 12 1/7 1 1/4
c 4 13 4 1
(D~(5) E, E; E,
Es Wy W3 Wy Ws
Amax
w>=(0.3059, 0.1307, 0.5057, 0.0577),
Amax=4.0583;
w;3=(0.2404, 0.0646, 0.1472, 0.5479),
Amax=4.0812;
w,~(0.1805, 0.6254, 0.0970, 0.0970),
Ama=4.0104;
ws=(0.0931, 0.5804, 0.0633, 0.2632),
Amar=4.0972;
322 Amax
©) (7 E, E, Ej
E, E; CR 0.022 0.022 0.030
0.004 0.036, 0.10,
3.2.3
(8 (&) (C2)
(&) (CY)
(4) W W= wrwawzwy] wy

=(0.1718, 0.5289, 0.1247, 0.1747)
33 LZAREHREMUTELER
4
s 10

F 10 BAMWMUIRLEIRELIT(%)
Table 10 Satistical tables of failureratesfrom various
types of sampling object

A 0.00 33.33 0.00 5.00
B 11.11 6.97 5.75 8.42
C 6.58 4.00 4.04 2.61
D 7.20 5.87 5.31 8.51

4 (10)

11

F 1l ZSLEHMENRTERIEE (%)
Table11 Unqualified degree of various types of object

A 0.00 86.95 0.00 13.05
B 34.45 21.61 17.83 26.11
C 38.19 23.22 23.45 15.15
D 26.78 21.83 19.75 31.65
W=(0.1718, 0.5289, 0.1247, 0.1747)
), A

) (F):
F:CIXX1+C2XX2+ C3><X3+ C4><X4
=0.1718%0.00+0.5289%x86.95+0.1247%0.00+0.1747x13.
05=48.26
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Fig. 6 The trend graph of microbiological safety in catering
industry
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