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Abstract: In this paper, the detection data was derived from 50,000 batches of meat products sampling inspection by the China Food and
Drug Administration, from 2015 to 2018. A Long Short-Term Memory (LSTM) neural network model for lead content in meat products was
constructed to analyze the current status of meat product safety and the types of risks. Six levels of food safety risk in lead were established by
combining the national food safety standards as a reference with experts scoring. Then the food safety risk data were processed by softmax and
hanning window. The Tensorflow was applied to establish a three-layer LSTM neural network of time series risk early warning model through
500 rounds of model training. The results showed that the LTSM had a high accuracy for risk warning in lead content, the data from 31
provinces basically matched the actual risk value, with an average error of 0.27. The model was a stable and reproducible method for forecasting
as well, with the average error of ten runs is 0.27, which could provide a new method to implement the trend early-warning in different regions
of the country and provide a technical support for government and related authorities for daily supervision.

Key words: long short-term memory neural network; food security; risk warning; lead

E[BEEW

WAL AR AL, T U A AR I AZ A X 8 1 AT i vt 5 R DL 28 ) 2 FH 0] A e i 42,2020, 36(8):317-324

CHEN Li, ZOU Li-hua, MENG Ke-xin, et al. Application of long short-term memory neural network in early warning of lead risk in meat
products [J]. Modern Food Science and Technology, 2020, 36(8): 317-324

kS HEA: 2020-02-14
EEWH: ERESHLITXIE (2018YFC1603602)
EZREN: BREE (1988-), 5B, ##+L, TiEIm, #RAE: BRRENEITESHE

317



MK EmBHL

Modern Food Science and Technology

2020, Vol.36 No.8

I A 48 DA B 8 RO k), i iR
AP B B i, R B E IR MAE M B
WIS, HEMZeM K13 RN REAR I
A, T JERH D Gl A i Tk AR s IN, I
P ESR S EAEENHE R NmE 2 —
U, T A R RO i e 4 U s I B 40
LRI ERENS R E S, STENMERFS
B R A BEREXN R H S ER, B
B S AT XSS M 0 FE AT 5 T 2015-2018 48,
WE AT 721 90.9 IR b B s £d, Horp
P2 5 IR, EARRIR R 1 5.5%, KEM
B EEE A TR e IR e BT
SRR o R B4 B L 1 S B s, (RLAE
A (0 B 5 T FR B AL T-E P M B . Tk
12 [ ORI X T it 22 4 A S A . 1 i) &
TRPEER . B RSEIR S TE R1 48, AiEHA TR
A ST ) FEIBR i 2 4 RN 4% (International
Food Safety Authorities Network, INFOSAN). 4EK¥f
B R4t (Global Environmental MonitoringSystem,
GEMS) [FI&dhis 4l 5 PP Akl (GEMS/Food).
EEEMZAMEHR (Food and Drug Administration,
FDA) HEATI“f& 3 b5 O] 2 B2 (Hazards
Analysis Critical Control Point, HACCP). K3 % 71
WA i SRR T 248 (Rapid alert system for
food and feed, RASFF) %%, SZEERBHEST-HRE bt
6 it 22 A Rar I 5 T W] DA AR A R AR IR ik
ATPEATHINT, S it 22 4 B Sk By 42 R0 = 3 T

[2-5]

o

HAT, FREE S22 EA E X, 4
SRS | [ SR e R b s A T B s DA,
R R PR LT RS, TR LA 3 Ed
e N T B gt . AR iR S B
B AT RS R, TR I s e D S
RN SR, B A SR e BB i
T ARSI 0 S 2 AT 1, A R A
AT KBS T A — s RS RE, — BB
BT E By . HAT, BOCrhM i Aok A
TR, BVRBEY, B BESE—NEH
%, ZHRUPHISERINE BB XA
iz K6 R 40 5 BRI A MEXT G5 BT B % 4
RUSEA™, LIU Tongluan fdi FHAHZ 2% . 432 [H]1H

318

PR DU I 2 Sy, B SRR ST T S
£ SR AR B R AR M T AR AN T e
/% (artificial neural network, ANN) 1SR E7E
PR R FAIE 7T B RS A_ B3, BB A
B B2 I E N IR et VAL =0 SN D s W AR =P S R LS i
WHESMAENME, O Z N T 2408
U0 BB IR T s A R S W
P2V ERS S 2 RV A S e s e 10 L[S T
it ot R AN T R 2 A, SR M Stk A
(I A B AR B FR A IR 4R TR A 25 By, 3
TARE LS I & T L AT J7iE, T LA IR SERs
HHEET R .

AWFFTLL 2015-2018 4P £ i B S AT i B
KA B, 128 PN TR M2 H KA B A2
#8457 (LSTM, Long Short-Term Memory), &4
FATERT RIS AT RS S 2 K1) 53, R S 746
A T RS S R A T AL B, A NN ]
FIRIZ 3T 3 /2 LSTM 2% XU TR, iy
HHTA IR e I A R ) S R
TV, ShEE RS 5 AR 2 TR RS KR
HRS TR IS SRE, N2 A KEAR I — D IR
NFZRRAES %

1 MR5ERE

L1 SBAb#

A SCAE B B R IR T T 4 R R
2015-2018 £ECXFAMATFRIPI S B 5 R, £L
e i TG AV s PR B S 2 M i R, AR
i1 S LK VANRE: 115 575 [INNE: 11535 < K/ ARG =¥ 4 A1 TSN £ T
YN i TR N S Bl NG SR B N 1 M TN
KIGIIH . AIREs R, S5RAE . RIS, FIEK
Py ARAETTVE RAERLHI PR ARAETTIERR . A PR
B AR K SCVFRR S5 83 TUFLAE S, AL
BSIEE I O R, i TR EdE iR 1 s,
R EE RO S I o

2015-2018 £ 5 P T A IR dadul T &
BSIUE , SETH2) 5 Ak, b s B A
EEHRL) 2.9 Jisk, NERELE 16 25, HAOWARKH
Bl PrafdEaTAmA BT Ry, B
HEARA AN BHRERAT T — DAL



MK EmBHL

Modern Food Science and Technology

2020, Vol.36 No.8

x1 B RGBREEEE

ENRERIRLER

Table 1 Summary table of partial raw data of safety supervision and sampling inspection
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Fig.1 Flowchart of LSTM network model
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Table 2 Risk classification table
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Table 3 Meat and meat products risk scale
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