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Application of RFID Technology in Food Intelligent Packaging and
Supply Chain Traceability
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(a. College of Food Science and Engineering, b. Key Laboratory for Deep Processing of Major Grain and Oil,
Ministry of Education, c. Key Laboratory for Processing and Transformation of Agricultural Products of
Hubei Province, Wuhan Polytechnic University, Wuhan 430000, China)

ABSTRACT: The work aims to introduce RFID technology and review the progress of its application in other aspects
such as intelligent packaging and food supply chain traceability, with a view to providing a certain theoretical basis for the
development of food quality control. The composition, classification, working principle of RFID system and the
advantages of this technology were introduced. The potential application of RFID technology for monitoring temperature,
humidity, pH, and gas content within food packaging was analyzed. An overview of advances in the traceability of RFID
technology throughout the food supply chain (production, processing, storage and distribution) was provided. The
problems faced in the practical application of RFID technology and the future direction of development were discussed.
Through a comprehensive overview of the application of RFID technology in intelligent packaging, food traceability and
other aspects, it shows that RFID technology has a wide range of application prospects in the field of food, which is of
great significance to food quality control.
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1 b JOT e 4 AR 0 O A T K A ) R
T, R B R To S SR
i AR (Radio Frequency Identification, RFID ) /A —
PR 2 E AR C )z N T BRI AR S, A
e B A bk vl LASE B i 0 B sl R ) R U e
S, ] DL ANER B AL PR AR B 4 S B B ]
AL A At

AR, RFID HORTE R St v i ih5E 2
WG . T RFID FAR SEEERE A, REIESL
PRI AR IR . W . pH AR S S
R W), 3 5 B R A T A S A
i (WA ARE WSS ) 2XEZ., s, FIA RFID 4
ARRENSHE B 52 P& AL R 4% 19 4 i RE B | R R
B BRI AR i e 4Pl Bt e B A B rh
A A SR [ - SR BRCREUA I X 5 it , RE 8 A 3500 20 7™ i
PFERIIR P | PRFE S I i | 3R S AR PR BRI i
ek AEYIH T EAAS -

AKILRGA 4 RFID HoAR , DUSHAE & MR RE
e AL B T 991 7 T A R o EE A 43 RFID AR 45
A MR . pH. AMRMEINAE T AR, DL
4 RFID R KRR H B S %

1 FTESFHRRI R A& 57

Toek B R A R ( Radio Frequency Identifi-
cation, RFID), J&—f {7 BL A, FE@ETH
A5 5 S IAE B IR B Al OB A& 5 5300 . K
12 6T 2 2 RS S A 20 N (A 3 1 P O
T —Fh BT IR AT T U B SR O A, XA
JE BRI BB E AR, A, BEED
I X2 AR B AN BT & 8, 56 T JCZ6 38 15 1Y RFID HL AR A
o B AL Al R T AR SRS A&
JERSAH LG, RFID bR HABEK . Bl . it e . ol
DL BEE v g | A A R AR R
ik, RFID #ih K 21 2 B &R iifE B
BFARZ—,

1.1 RFID MRS HM N TIEFE

RFID REE bR . BIELAS FIRZ 3 IS Al

P28 (Tag): WARNIZE AR, LG FIRLLEAE
TR Ao o R 38 5 M — A P I B DR A7 A i ) s ) 5
i, REMEHBCRA 2% 55 s 07, bRz by
A 2 ) 3 S 1) WO Y SRR A £ R

P iEas (Reader ): [ i3 i S 132 PR 2515 L A 3¢
. MO & . R DL R R B N, B
FHEAME E R P PR T ARZE I, A A 23 1)
PR RIEAE S, WS IS BIRR SRS S, IR A 9
A R AR 5 B At (el el 13 A , £ 5 22 i A A b 21 B
AT AR IUbR A IO, A S A T LA e 4 1
SRR 2R GRS HE A T B P 2 He

K2 (Antenna ): K ZEZAR2E N 3 32 4% 22 0] Ok
P, FEGREME S SE S MER . H T RREBE rH
RFEST, HHBT S PR BHSTAHEL o

RFID ZSEH TAREHIFAE S, PREFIEES 4
Z I FEREAF A ORI E, BAARIE 1,

Rk Rk

)

I
&
RFID ~ RFID
'» R R mew —
&
RIERS

K1 RFID RE4ULK
Fig.1 RFID system composition

PR TEN B IX U5, F2 IR PR 48 e 1 1 S AL A
5, TCURBREE G 5 BN H I T 3R A ) R H i A7
FE B AR B CECE A TR 45 32 8l ik R — i
RIES); WiEahEd kS TLRES, Bkt
AR RREE RS, AR 2RI B 3 1 AR R B
F, A B A EE S (AR PR R
BHAL R SC A5 B AL ) 1y A% a1 [ 152 2%

1.2 RFID #r&Em 4%k
1.2.1 FR&E%H

AR Yt i, 77 28 B AS TR T LUKE bR 25 40 A TR AR 25
(Active Tags ). A PEIRZ ( Semi-Active Tags ) F
TolEbr%s (Passive Tags ), HAKILFE 1.

FIRFREA FARE Y N . fAAR R,
KRG BR AR, W] DA Z bR Rl i AR,
TAEE A —K BB R ANEE AR A 2P U bR 2
o B H R TG =2 S A R I Bl S 6 AR
BEAR, FRES AT —E 1754, 24 F IR FE S B TGk
IEH TAE. bREMTIVERAR & . IRFREK . IRMETE
AR AR, FIGE T3 B RS
SERfRT R . PNERICHLVR , [ 152V R R B A6k 25 A
SN, H 3 EH] ] REID B2 a8 7= A i B i 7 e
HEATAE R, IR S S 0 A S Ak, e A IR
TN L Tt M5 R BB A8 7K A2 0 2 TAE R SR o
FE S BRI TPz SRR A IR ARG . TOAE/DN, BRI
A R IR IR
1.2.2 RFID T1EsmZx

RFID Fr& ) T AE S 0k 0 HL T AR I B A T AR
&, BARILER 2,
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Tab.1 Differences in RFID tags
WAKE B B Rk G TR weke Daor RIS
A VA% K K 5 g 1~10 m S AL A fit 55
PHBERE  BRK BRK BE L3 1~10 m 5~10 4 H ENi: 55
TR /N AN B B /N [ 10 4E 7245 BH ENi B
x2 WEIEME
Tab.2 Label working frequency
eSSl Bt THERA PUIREH SRR BRI AR IVAAEE-7B=
4 (LF) 124~134 kHz  HUEHEA <20 cm 18 IR IS Zhia R
w4 (HF ) 6~13.56 MHz ~ HLEH A <1.5m Bt L3 By 5AE . A R
A (UHF)  860~960 MHz  HLEEIHE A 3~10 m IS LES] LR EEE R . AR
4% ( SHF ) 2.45 GHz RGBS JLToRARSE Wt SHEERMAC SaEH . sk

AT B A o A1 B 1) RFID AR 28 4438 5 Hi Bl 5 119
7 A TAR: , AR 30 B AR A B2 B R P B R
AR B K ) A PG 0 2 S RE I B, RERS 28 i K, W]
LIRS FH V0 P R 20 A0, o M0 % 11 b 0 e 2
BEA BB R LAY 5, (BSR A — R  A BE5
Sz JE U R e A ) P b S 4 2 DR A S B S
AR PR 012 i, 13 IO R S, 3 T PAIK Y] 3~10 m,
RCH A i B D1 B R BE 14 L R 1o S 1
A LIRS (5 B s AL B E S 55
HEARR U, PG TR RO E Lok, B
PUITT P

1.3 RFID &ARME=

RFID £ R FZ4 LU T LA

1) A CIR 0. RFID FREEASTE S04 P 32 fi
JCZk LI B AT SE A S A e, R AR T

2) rFHitEi® . RFID ARZARBUIN TR A |
TN T 2R TAERES

3) B R AL . RFID $ AR BE % 52 B0 A i) P s 132
TERNARBE , 75 KSR il (0 TR 51 R0 R By T 3 B v
B

4) %4 o RFID #3450 Ll i 45 FE i &
e b, AT AT AT R, AR S 4R
BRI Ak

5) BaeREEE R . H b B RE AL B
RO TN THAEM TR, 28 T TAERUR . IER2
RFID HARME A, HHAE S R e F ik
BB P A Nz .

2 RFIDFEAREEREEEIEFRINA

B BB RS AT Z0RE G B i 5 SRR IR Y B
Hefpl 98B AR BN o B DLOR YR L R

o P TR AN R MRS, 3 a4 A A% TR R BB A S vy
R, VRETfG i £ 2 A R AR A AR A, B
W 2,

Yk bRl BOMEEE (PVA ), B L E b
(PDMS ). R ( PANI) ZEURAT R AT LIE i3 74
Wk A N2 T 454 3] REID AR b, HIVEA 6 By
AL . I PIRIE . B . pH. KRS ENA
LB MRS OB ST, PRI, X SEHE AR RENS (0] $E 48
TN B i 021

21 BEMKE

5 J & itz 1 7R T i B A7 2103 BE B 52 e T A
A iR (], A 9T e B IR R A O X i
WA T A EL B R 2 359%2,

2020 4, Vivaldi I3 2440 B 7 B E N
TRFERREATRE, MRS S5 M TR/ RFID 38 A% 8K
e A = 18], Y EREE IR T T 8 °CLA kR,
B TR0 il fE 55 b 4 M (o REID AR %5 A i & 28
B, DTS R W H A . RFID A% 8% 1) 52 b
IO PR B 45042 2% . Shafiq 2524 X4 T3 i 17 4 B 4R
IO R AW s S 3 4R ( Liquid Crystal Elastomers,
LCEs ) il fE (L 1R, @i iF e & izl asa
Bl 0 E A L RE S W I AP TR T Ve 4 1 1) TR
B, 2023 4F, FafE 2 S Ao W B R 26 1E i
RS, ZnO/RGO RUZ 4K 52 4 M RE R IR B0k R,
HIVE T —FP 3T ZnO/RGO 44K A1 KB JCIE RFID &
FEAG AR, SNSHIREE 0 T = RERS 1 52 & MR H 4
KAEAS SRR RFID BB SE R iy, %A%
JEASTEIRE 10~60 °CHY R AR Al ik 0.86 dB/°C.

BT &8 AL AR E A AR TR A R A
(%) RFID J LI, TEALHBE BT . A e B A 1
H—EWTT, RIETT X RE | A ES 7 w E
TTIRAMGY, HAS BT 3Z 0 H .
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n oW N e

2 RFID HORTER AN, B REa AR
Fig.2 Application of RFID technology in food traceability and intelligent packaging

2.2 RE&EE

RO (PVA) Z—FhJofa . Jork . A9l
AR AY, Ko T RuNRIEE S 5K A
R AT DA AR IR R, FEPIIR
75 TR Ay YO P U R B T B A R, A AR R
JEN 21.9%~52.5% M 554 T WFIE & B, Bl P35 A Xt
TR RE B Th R, IR AR IR SRR T R, HF R
U Al 35 23.08 MHz/% RH, B (PI) I H
B RO TR AR R B PR AR T ek
Afuf i (GO) ARSI EEREA, BEMEHIK
Oy FAHEAE T, 8 a6 A A A 88 0 R 4 s Ak W i AT
FE LB, Lh SnOo/GO MR FHY RFID 12 5 14 Jik 4%
REUERTLIAF] 2.95 MHZ/% RH, X £ T AL 5
A 0 T W T s A7 28,

IR A I R APERR T 5 IR EA R L LIANE
TLRRES I Z5H . TEAREEAI K . Deng PV RESN K 4R
DUBUZME MU R, SR L R g5t L A
T, 2% BOZAG A AR 2 BLAT R A ()3 I 1 A —
vk, 2023 4, Tk PO S BRI AR SRRV
(PT) ML 4T ED SUFS Ha A P50 B AL Tk, 70 AR R
A 30%~90% N F 52 AH AR LA [AIBE D, & B D=0.25 mm
Bf, fRRER A RRIIN T 2 649.1%. [Fl4F,

Xue PR RH A A B (GO) ML AT ENE]
XU RRAR, 18 i IR an 4 b, s T AR O A
RFID i J8 15 s R AR RN, 5 207 sk
PG EA AT 2B (GO ) R RERS 4 = 1% AL AR 1Y
RIYE

2.3 pH M=

T T R A S K R W S
AR B BN R R E & A ARk, s I pH {E fE
3 ) 42 7 o A2

2017 4, Hillier FIBAP LR AW AR,
B A B A 3R W 3Lt AU ( PDMS ) T HRAE 1% 21| RFID
P& b, HiAE T —Fh TAES A 865.6~867.6 MHz 1
JGU UHF RFID pH 15845 ; 4 PDMS AW HEA
FEOrIE, AN NH, R AT LS 1A B AR IR
NH*JE [, Sl R B A sl , W izL e
pH 4 7.2~8.8 B AT BB N . Fe BB —Fh . T
B LRI RN ZHE, BERS SRR/ AR .
2020 4F-, Athauda ZFPYULISERNE . B B (PEG ).
TR Tl B A 7K SR Ry AR R, il E—FhAE 3~7 GHz
BN TAERJCE B RFID pH &8s, %184
LI A 7K BB Y PR AR B AR AL R A AL B AR IR, AN H]
AR IR Xt i pH O RIMIG pH 2%/ [ RR R, mT i
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MAFEE N pH=4 3| pH=10, M4}, Waimin ZEP5%
TR A TC IR pH A& 825 AN B A% W I A0 25 R 8T
fERE, HERAM A A A A, X8
RFID &8s 4% (0 | 22477 In) (1) & JR SR L0 JE 3% .

24 Stk

T2 BOE i P B B R TR A Bk R T 4% Tk ) 1
T RASRICIE , 772 A W44 2 P Bl A0 A= 0 Rl i 0 o
TR . B R MR IR (PANT) W BETIRE I8 H
B bt A AL IR, T DA P 2 A v i
A& PANI 5EEe0 kA bl s, HEEE R
AP RYBE N PANT AR A S P SR 2R RGN, 40 s 3
REAE PR i B AR BON 0.005%~0.15% 92 <0,

B B A S TR I 1 B
H,S %572 1R, AT L i H #5008 €0 7 58 1R A0 vk A
2 FlORTEIFREE B P2 A 1 HaS . NH; AR BE PEAS A1)
Bt EER 2023 4, AT SRS A [ s SRS H Y
A7 5 MR B 255 1A R 0 ) 107 SR B, 18T A TG
RFID fEJ&4%, Sab XA, VOaitli . Brisk 3 A
[7i) ol 28 110 S 5 AT M TR, s 2 0 7 B K R i R
AR, VG LA A TORR S AT IR e R B 5
17 X A5k A b 7 o B0 A 0 B 7 e A 4, R ok T A
SR S TR ZS AT R0 5 B 3 o 3k B SR AL SR e
38 1 W B AT e A, R AR ST Y
JRURR: , DA T o 2 ) D R 22 4

g5 b, WHHIE R T R TR FE AR M ) RFID £ /8
LA R B AR IR L B pH. K
RS RS RARE, SCELE A R el HRTAR
W G SN oo L/ LI & 3 AL R Sy
FIRFFER, RO 2 ok AR B s iE g T
RFID & GefL IR I Beoh, & ifgizid i dm
IR AL, @it % RFID R4S . K&
HEATARARIEHT AT A A8 AR A 1 AL R
X P ZF8 b5 W ) RFID AL A8 2 AR R ) — A &
Jr 1A

3 RFID H#ARER mit 5 #H P
v FH

Bt W e R OB AR L BRI T
itz iy LS8 B AR P oA DG Bl R AT SR AR R
Fricsk, MM B RERE L 1) o [ U BR R, SCBLE
AR PRRRE G B R, BARULIE 3,

3.1 BmEFHT

FIFH RFID £ AN a2, T LAZEE v A
PEERATX R SRR R RS AR H L AR R
SRR B TiE s,

BHHEAME BB RFID ML FhR%E i B sh 9 ok .
WEL X, ANMUBEW B G bric X sh ) BRI, i

BBV bR ic ) 2 I JXURE 5401 ok = i (A R4g ) 78
FRPH IR R, T BRI MR T | FREH AT
R 1 B0 A0 B R A AT AR IR DT EAh, Rk
BN A IR R R B, AU RFID B FARZE
R EAL S R ) AR R REGMAIEER L
RIS OLIRAIFERT A5 (5 8 o Bhh 22" R At
FERYPRSL AT, R S B I B 4 5 i 72 ]
TE IR Y S BRERR Y

K3 A R
Fig.3 Food supply chain process
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