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Comprehensive evaluation of food safety status based on the combined weighting-TOPSIS method
LYU Ruiying'?, LIANG Zupei’, RANG Yifeng"?, ZHAO Danxia’, WU Xueping'?, ZHANG Yan®,
WANG Junming'?, LIU Hui’, LIU Chunhong'?

(1. College of Food Science, South China Agricultural University, Guangdong Guangzhou 510642, China;
2. Guangdong Provincial Key Laboratory of Food Quality and Safety, Guangdong Guangzhou 510642, China;
3. Guangdong Testing Institute of Product Quality Supervision, Guangdong Guangzhou 510670, China)

Abstract: Objective To construct a set of scientific and comprehensive food safety evaluation models for assessing the
overall situation of regional food safety. Methods The food safety evaluation index system was established by considering
environmental factors, public satisfaction, food safety supervision, and other influencing factors, and the combination
weights were assigned to each index by using the combination weighting method, and the approximate ideal solution
method was used to analyze the overall situation of regional food safety based on the data of multiple indexes. Results It
was determined that the food safety evaluation index system includes 5 primary indicators and 14 secondary indicators,
including population and economic status, environmental status, food safety supervision, food consumption safety, and
social satisfaction. Using the statistical data related to the evaluative sampling of food safety in A Province in 2021 for
empirical evidence, a comprehensive evaluation of the food safety status in 21 prefecture-level cities in A Province was
carried out. Conclusion The model constructs the evaluation index system from multiple perspectives and levels and sets
the weights of the indexes in a scientific way, which makes the food safety evaluation index system more comprehensive,
further enhances the credibility of the evaluation results, and provides a new path for exploring the comprehensive
evaluation of the food safety situation.

Key words: Food safety; combined empowerment; TOPSIS; evaluation index; food safety condition

7% A #7:2024-01-05

HEeUE £BRIXZEE FAFaRELEREHRKRESETE (H220928)

EERM: 340 X ARHRE AELTAOHTARS5LHL4L E-mail:1687411140@qq.com
R K RBIET MASZ@ARRMEL4L  E-mail:1210092901@qq.com
B BLIR A R ALIE N S5 — R

BEEE:MAL X HIKE HAFTOAERSRBEL4L  E-mailliuch@scau.edu.cn
Mg K EHAIREF MR AAREMAFE LA E-mail:37721381@qq.com
AP A 4 A X A 3k BB AS A



AR AR

—1278—

CHINESE JOURNAL OF FOOD HYGIENE

2024 445 36 &5 11 1

BE & BACHE 2 28 I R R T, N RAY AR S K
S5 S B, T A O T A DA A PR i A i
U B LR B2 A B T IR B R R — A R
Bl DX 2R B S K AP N RO TE TR B 4K
I — T AR AR AT B AR LE G T
AT RLRR A8 EAN 0 58 i 22 A RH DA I 45 21, DY AR
S VFA S G 0 B b 22 AR O0 , T R £ i 22 4 M
TR OR A B . H A, BUR WS &
BE0E A 22 A VTP ARG R R B O SR
T AR OL HEAT 5 55, b 5 2T B UL, {H ) 1
X S5 P bR 0 P AR A L DATRT 36 M A RO AR L el
E TR S VL e A R /AN S o B e g 4
YERE 2RI b R AR AR

ST R AT B R A A G R,
Jo, i BN A AR AR R . FEARIR R N R
TRIR R R A Z 2R IR R o X SCAE B A A s
NG BE W28 bR AL £ R 2R G B RE T
BT il 2 A oA I R ST A £ A e R B R
JURAES R N A S AR B R A A
L ARBL B4 A WA R DL 3 A4 B R R
LERIFM AR AR IR R o 75 C T XA i 22 AR B
LR IFN Wb, R 22 MOk 2 D B — iy B2 47
e o A I R A W N o o NV
SeE by, HAR A 4R B — B R G E AT AR
A BARAR DL AR AR o LU, B 5E P 48 AR A 1Y
TESRE WM A RBE RN R — . %Y
2 32 2 W 4 7 5 (Analytic Hierarchy Process,
AHP) EZRAEENY R R A, R
FH B A8 AR ACE TH 5 07 A 3 WAL 0% 0L T A
I Horp WA AR W M ik R R &R
AR R WU AR A A S S R B0 L CRITIC
BEUAE L AHP SRR S M AT R Z —  E S A
BAS R 7z N B A S BRI R AHP YA TR
2 JR BRAE , DR A 2 3 5 DR AHP 325 5 8 R FE VA AR
i AT, LA P2 W I R S A Z RE N 00 T B F
i 48 b 0 1 B AR I R, 4 T 3 0L I AL 925 e K B9 J)
B A L 2 AR P AR S B A TR
B AR A B 2 7 1 22 R Y A WA, dn R o A
B TIE/RIEM AHP JE 0 8B b 2 2 2R 5 TN 468 b
PR Z AT Al 2 XA i R B R TR S
IRAEIE A Fussy ZEGTFHIVE S T RAA M T4
ARBLVEAN 48 b3 1A 2 5 0 22 46 AR AU 5 £ 3277 55 0R)
FH 0268 J2= U o3 B 0k T B3 4% 98 AR AL, Wi o B T A A
Xf TR AR O R L AR X 28 5 VA AR AR
WL 22, T BB TR 25 R sl = AR A 0L
AR

X4 b KA 7 2 37 48 A 8 2 0 1 ) i 2
KF AT G E 2RO LR G T . SR AL
T A 22 4 M DR A B A2 T BP Al ) 24 A
SE T B il 22 A TV RERL X 00K 2 R 43 BT R
JE I A A A A M B K LR A IR B
CA MM Z 2N RLE T BP M2 M 45 i
WIVEAN i KR S HR o M ik 55 fELOR DL 2 s i aE
UT B AR f# 157Y (Technique for Order Preference by
Similarity to Ideal Solution, TOPSIS) #£47 & /i % 4 7
o TOPSIS ¥k REAES A BRI B0 SR IIME AR R 4L,
[F) B L BE 4% ] T 20 M 2 AR AS B di L OF HLAE RS AR 4 3t
HITE 20 AUE L IPUR R OE JEe g A Tpa); a8

AT A i — IR T 2 22 )2 U B i
VAR R AR R, IR T2 & WAL 1 E 18 AR A S5
iz ] TOPSIS YR & W X G i B i 22 4 MR DL Y
B TP R WRRIZR G 2 IR 2 A [
R, R 1O R A B R R L 80 R A T A
WAL 1 A B B IL 3, RS 42 T A SO0 Al 2 3l X
R a2 AR B0, O B A S A I ORIt S
L £ i 22 AR B 23 5 AT 42 11— Fh BT R

1 BREFE
1.1 BRI Mfe ik 20 g

P o = T o R 11l N S B S T
SRR 042 " I E 1 Sl ST o o A U WU R 0 S e KBvind 4
B8 PEA b X B i 22 2R 0 R 46 A L OF iz R 3R
2 R A U R R VRN R b L e AE B
L RTEM IR AR IR R .
1.1 LRk

e G2 W D R T e A Y TR A R e T
iy Wi A8 R R R DU BT ARl B 2 F 5 BiE 4 A
KTAERAKPNFET R L Z2EE Taf
55 RS PEAE TAER R K DL BRI & R, A
Bk 20 A
1.1.2 fE/RIERE

L B VRN AR bR AR R Y 45 48 A ik
FrarAT M S B R R Wy, R A N AR R
BOET ., M AKEE AEESANDRE; TRR
W 1~9 FRBER (TR 1), X425 48 b 1 32 20 5 0 LA
ia PG 2 07 B8 6 5K R B 0 46 b 1 2R R i Ak
Ry ELAREAR B 7 PE ] 84 Ak Ry A 1) X 45 L gk
1550 W FPEA .
1.2 Bl ki

WFIEE e =B R IR T 2021 4E(A B RITHELK)
(A BRMNGITELE) A B DAEBRESIT S50
USRI A BB TE PR



HET LA TKAL-TOPSIS W) £ i %2 AR5 5 I —— B B, 55

—1279—

F1 IFMAEARE IR 1-9PRE R

Table 1~ Scale of importance of evaluation indicators 1~9

bRl a BRI 7 X

1 5 i D5ZE R AT 2T L 2 7 %

3 RS EARNCE ST A T e £

5 CARNCE S PARNEE ST £

7 55 I8 2RI AT I B

9 550 D 2 RS A TR 3 O T
5501 DR B RIS D B B A T R A 4
9119 o 1]

% 5 D2 NS A PR R I R 1 R

2,4,6,8

VE »a, R (VR RS AR A LL S AN ST H b 1Y 7 % 4
1.3 A MAL
1.3.1 FMEAGE——AHP

AHP 352 B AR ey E WAL . ARPER 1
FER 1~9 F5 BE X ] — 2 9 1) 45 A 48 bs 47 2 M
VAR LU O R A7 (R, e ST F T A6 1, A n 48
B, TG B ntn () FIWTRE I A, Kb o) ROREE @ DIF
MrAa S A e tn i M, B i<,
Lje{l,2, «+,n}e

a, Ay, a,
A= Ay Ay @,
A,  Q, - a

VR AE B AR ], EAT 0 — A4S R
TEPR A EAE o, I 0BT — SR 5 o G — Bk
Ko e, 3 I T 238 AR H AR J2 5 AH X E 2 AL
{85 B 455§ AP bR 0 E DU o
1.3.2  FH WAL —CRITIC %

CRITIC ¥ 2 M AL i (Y — Ff itk , & 3 o v 3 48
e I 19 o o 22 AR AH SC 28 50 Wi 48 A 1 22 5 R AR
s 1) B o 5 2 6 Al i DT A5 218 Bn 69 % WAL
T FR b ] A o 2 RO, U0 W 4R A R S
T, 25 R G2 22 S OR AU 23 g 5 48 A [ B AH G &R
WOBOR , U6 W 8 Ak 18] B A 8050 09 1E AH O, HE b e 4
O A 2B . BAABRINT .

(1) st fi 6 B T it 204k

Ji 4 BRHE FE B N TR . 200 6 A G £ WAk Ab
B3I (T« B AL X = (v))
1 7€ T 1] 48 AR S AE 1] 4R AR, 230 (1) .

max(xj) -y Xy~ min(xj)
X/ = LX) = (1)
' max(xj) - min(xj) ' max(xj) - min(xj)

()5 B IR AR S R r

n

(X - X)(v, - V)

r= i=1 (2)

[S-m [Sp-my

() itE M EYE R, E S o, FIE B i

;zl(l B rﬂj) (3)

(4)

1.3.3 FEWNEAS

K FFIA% B H e F ikt B A A .

w; = ﬂ (5)
> Jole)

1.4 ik TOPSIS ¥

TOPSIS A FR A L& IR B k7, e —Fh ik T
J 46 B 08 25 5 DA O 0k IS T X 2 AN TR X 4
HEAT LEEE A A7 o WA RIS 7 5 A K 400 £ AR
fiff " AR B AR A AR PE A 45 SR N A BB

(1) H4) 3 41 A5 AL 1 o v 0 R 1

DL FiAg B H T Pk A B RE WA A
U o, 45 4 B 06 B0HE 2600 0 7 40 Ak b 35 1 O =
AKX A5 B IR LR & P RS Zo
Z11 Zln

7= = X, %0, (6)

7 A
(2 ESA 7, S 7 A5 2
7 = {maxZ li= 1,2, ,m} = {21, 23, -+, ZL}(T)
P - Z,}(8)
7 =27 -7 = sz e ea2) (9)
(IS5 i AT AT 25 D) AL D] IR B

(TR AT XS R A AR R W 5 T,

D,
T, = — (11)
D! + D,

{minZJi=1,2,++.m}={2;.2;, -

1.5 Seitsrdr

K Excel Matlab #4115 15 £ &F WALE , R
Fi Excel X F2E4T TOPSIS 314 il # & K A Origin
BT L

2 HBR5ITE

AWFFELL A B ], B TR 22 AT AN P Al R
BERIXS A 48 21 A H DX PP P il A A ot ik 5 K 4y
BC , JF S 2% i IXCRL i 2 AR LR AT P4
2.1 B E TN R AR R R A L

2 R , e 0 2 B a2 2T AR AR R R
5 A —GdsbR 14 DGR bR TR R WA 1
BR



AR AR

—1280—

CHINESE JOURNAL OF FOOD HYGIENE

2024 445 36 &5 11 1

BRI IE R

P1 P2 185} P4 PS5
ANHZFRIRG IR T EERE B A Ao R
; B [ B [ B BB
4 Q6 i Q 9 10 11 12 13
o o0 [ [ B S | [ P pd o
z ffA v
El|& AREIRE e (2| |Z]| |d] |®| |¥| |&] |8 i
i 2 o i s iz} % R %= e 4
AR m| (%] (% 2| BB k] E| (®] 2] £ A
gl |2 AREINE 1Bl B (R %] |E] |3 2%
# b3 = J5i it % % Bl » 5 e o * o
B | R CANE IR I ARV INEE 1 B
N IR IR IR AR B
I R S I R AN
Figure 1  Food safety evaluation sampling index system
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