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Application of three scale fuzzy hierarchy model in food-safety risk
assessment evaluation

LONG Ze-Rong"

(Xinjiang Uygur Autonomous Region Product Quality Supervision and Inspection Institute, Urumqi 830011, China)

ABSTRACT: Objective To perform risk assessment of wheat flour and food-grade vegetable oil in Xinjiang
region by the combination of three-scale analytical hierarchy process (TAHP) and state food standards.
Methods In the process, the comparison matrix and judgment matrix were introduced firstly through making
comparisons between each hazard using a 3 scale (0, 1, 2) approach. Then risk assessors could determine the
weight of each hazard. Results In this paper, we utilize the above method to analyze those internal significant
hazards of wheat flour and four varieties of edible vegetable oil with the auxiliary of the MATLAB software,
respectively. The consistency check results showed that judgments were found to be precise and justifiable, and
consistent with narrow marginal inconsistency ratio (0.089 for wheat flour and 0.085 for edible vegetable oil,
respectively). The corresponding food models were constructed by using those weights, and applied to their risk
evaluation during 2010, 2014 and 2015 years. The evaluation results were approximately in accordance with
those of actual cases. Conclusion The technique can be used in the analysis of above-food quality risk, and it

also can be used as a reference of modeling in the different food safety evaluation, as well as to provide
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references for survey, assessment and supervision of food quality safety.
KEY WORDS: three scale fuzzy hierarchy model; consistency check; food-safety risk assessment; wheat
flour; food-grade vegetable oil
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(Pb Cd Hg  As),

(BHC DDT) (BPO)

(7x7, Fig.la)
(77, Fig.1b)

(H-(3)

Pb Cd As Hg

Pb 1 0 0 0 0 0
Cd 2 1 1 0 0 0
As 2 1 1 0 0 0
Plg 2 2 2 1 2 2
BHC 2 2 2 0 1 1
DDT 2 2 2 0 1 1
BPO 0 0 0 0 0 0
(a) Matrix A

Pb Cd As Hg BHC DDT

Pb 1 1/4 /4 111 1/8 1/8
cd 4 1 1 1/8 1/5 1/5
As 4 1 1 1/8 1/5 1/5

Hg 11 8 8 1 4 4
BHC 8 5 5 1/4 1 1
DDT 8 5 5 1/4 1 1

BPO 13 1/6 1/6 1/13 1/10 1/10

(b) Matrix C

1 1 (a)

C

Fig. 1
A, and (b) judgment analysis matrix C

MATLAB C

w = [0.02537, 0.05941, 0.05941, 0.4549, 0.1926,
Amax = 7.5364
0.089,

0.1926, 0.01559]7,
(5) , CI
0.1 TAHP

BHC DDT BPO

2
2

2

4; (b)

AHP matrixes for wheat flour: (a) comparison matrix

>

/lmax

(6),

P = 0.02537Ppy+0.05941P;+0.05941P 4+0.4549 P+

0.1926P5;c+0.1926Pppr+0.01559P 5 )
22010 2014

®) API 2 ,2010 ,Pb

API , 05002 2014

0.2625

0.5 2010 year
2014 year

0.4
0.3
&
<
0.2 7
0.1
0.0 LM i e 07
Pb Cd As Hg BHC DDT BPO
B
2 2010 2014 (API)

Fig. 2 Comparison of API between seven hazards of wheat
flour over the year 2010 and 2014

2014 Cd As  API ,
BPO  API ,
BPO API 2010 2014
API )
. Py10=0.0766; P514=0.0733 ,2014
2010
3.2 & REYHA X I
1 ,
(Pb), (As)
(
Bl (@ )
3
MATLAB ©=[0.0306,

0.0501, 0.0886, 0.2118, 0.2118, 0.6704, 0.6704]"
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Amax =7.5108 ClI R4 AR AEYHE 2015 FHFHISRIER(AP) ST
0.085, 0.1 TAHP Table4 API for four varletle_s of food-grade vegetable ail
samplesin 2015
API
0
PbAs AV POV SR AFBI BaP Pb 0.0306 0.0450 0.0114  0.0462
Pb 1 1 2 2 2 0 0
As 0.0177 0.0542 0.1145 0.0153
As 1 1 2 2 2 0 0
AV 0.2121 0.2213 0.0742 0.0369
AV 0 0 1 0 0 0 0
POV 0.2486 0.1985 0.1989 0.4738
POV 0 0 2 1 0 0 0
SR 0.0010 0.0012 0.0000 0.3061
SR 0 0 2 2 1 0 0
AFBl 2 2 s 2 911 AFBI 0.0000 0.0000 0.0322  0.0000
BaP 2 2 2 2 2 1 1 BaP 0.0000 0.0000 0.0000 0.0000
(@ Matrix A
& B
Pb  As AV POV SR AFB1 BaP 4 =R =
Pb 1 1 8 6 4 1/5 1/5
TAHP
As 1 1 8 6 4 1/5 1/5 TAHP
AV 1/8 1/8 1 173 1/5 /12 1/12
POV  1/6 1/6 3 1 /3 1/10 1/10
SR /4 1/4 5 3 1 1/8 1/8 ,
AFB1 5 5 12 10 8 1 1
BaP 5 5 12 10 8 1 1
(1)
(b) Matrix C
; (2) ) ,
3 (@) 4; (b) ,
C
Fig. 3 AHP matrixes for edible vegetable oil: (a) adverse TAHP
indicators comparison matrix 4, and (b) judgment i ’
analysis matrix C >
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