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ABSTRACT: Food safety incidents have been occurred frequently, such as “clenbuterol”, poisonous milk powder,
tainted steamed buns, which endangers human health and life safety seriously. Meanwhile, residues of pesticides and
veterinary drugs, excessive heavy metals, illegal additives and other food safety issues have become a hot topic in
society. It is essential for the monitoring and detection of the harmful substances in food. Therefore, the establishment of
a sound food safety detection technology system is essential to ensure food quality and safety and people’s health. Photonic
crystals have attracted wide attention in the research of detection of toxic and harmful substances in food due to their own
optical properties and adjustable photonic band gap, which can be used as visualized and label-free rapid detection
materials. This paper reviewed the advantages of photonic crystal materials and the research progress for the detection of
harmful substances in food, introduced the applications of photonic crystal materials in enrichment purification and
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anti-counterfeit labeling, and foreseen the future development direction of photonic crystal sensing materials , so as to

provide reference and inspiration for the research of photonic crystal materials in the field of food safety.

KEY WORDS: photonic crystal; food safety; sample pretreatment; detection technology; packaging anti-fake

0 35

WAESK, B AL A F R O ) Bk (R
L, PR R RN G, BEA 6 LANBEERZ Y
£l T AR A SRR, Horh 2y 42 7 ARksET, £
nh R )R NG, 2R E T 2 W SRR, BT
DA B Sy PR Ty i, X R 1 i AT D D
Kl ST (photonic crystal, PC)J& H A R4\ F B Bkt
EHERBE P HES BT BN . B T AR A SRS, ot
T AT S 1o R K B B B, SEB R
PR\ TN . AESERRR I, WIS A 2 A O vk A
JEF iR ZERIA R, R Ak AR FLAR RN B bR
YRy 4, FURM R R B Zs sk A5 S 5 BArY
LEA T, ST R AR R, R BSAAR TE H BAT AR Y £
Ak, ST inAA BRI TERE AR . A5 o R bR 4
s, TEB T AR SUs ELAT T i 4 R o

H Ay C A BHIF A & T 5 AR 10 il £ B 1A 7
TR, ALZERME TN EETF MR &%, @
HAE A BT b TR A RN 204 B bRy B I iy
U512 55 SN ) P a1V 2 N % o N = T e o R VKB 42
N R, T T SRR R BRI, A T O A
YENRTAE BT RLET, XA B F Pl AT e g alifk; 1R
SR IENCATRL . SRS B AL B R, SRR B
WIRARINAE; J6T IR S B MR RS AT Bt B
AR, St DR A F %, LAV S R R
HERE &SI — R RS,

1 TRt

SR STE 1987 4Fr JOHN! 5 YABLONOVITCH™
PO R, I3 | ASIED AR RR A, SRR &
AT LA RIS AR A Fh RIS, e A
ARG AR, TS a TS R BAGIE /Y, PR
et (A S S S N/ s £ N L) = VNN WpA S i S co) w1
PRI T 4%, FLASEEIA IR,

JEF A AN  BL B RO kL R A HE S i A A
FEEsH, T2 8] 1 A R 45 4 2 5 % AR A i 4 (Bragg) fiT
5, FE— BRI A 7 AR TR Bt T BR (photonic band
gap, PBG)”. YT BRAEMERI 1L A5 e SR A AL 7R, T
PR B G AR A RAR AT AT, AT IR ().
AR TIRE (D). TS R B (n). AT RIAS AT (m) B AT #1(0)
H AT — BB A A 2 5 | B A AR AT St 1 s A o1,
WY BN R . BE . 1. WREA A IR A

il

PRI, e A AR RO RTSR elt2x A LR ARk, AT 2
SR EREUE, SCPAIRFTHR R . HAh, oSk
AT IR AR, nl A5 SO, A AT
FHENT Ry R EHORE (ARSI U, A B BT SR A R LA S
e BN G A TR, B — Bl BB AL R R,
TEPRIELE P E SRS 5 LA RPN Sy, sk 1 fr
R, BEE T ARG S AR £ il 2 A A

2 AFRFERRRENNDHINA

2.1 NXFRAERILIES R

TEAFIIRE il 52 A B A AL & b H AR 2 BB AR,
FLAEAGIN A MEREAR I . AR Al AL B AG I 2o i v i) S
B, ATLAORAP AR, R AN R 0 B 5 O R, XA
SERA T SR FIER M FA RS . G AR A TR
A FUR TSR R, 7E B AR S AL BN T b A
AH—E BRI

LIU ZE00 g6 1 fLAR nT 45 (M T — 4k e 7 b A ek
(three-dimension photonic crystal microspheres, 3D PCMs), #
ST AYIRERR T AFB, . OTA I ZEN [ 8Ralifl ik, iXFi
FORH T REEAT Fr Z AL ES ] RN 2007, RERSSCBLH
PRI S A, TSR R R R, ZHUO A5
DN A DAL DU AL =Bk (Fes04) . —EALRE(SION) FIZR AR LM
(polystyrene, PS)WUk; &t FURAR R TT fosk & 44, 8 PR
PS 0k i BEA PR LA, e PS JORE AR A% T LA
WUARRGT . iRl it . RAR s . fLARIYS)
FAIRALIERE 3D PCMs, 7 5 573 B N BT AR 5+

BIEAHACH, SR I A v AR Al FL R 7 R A b P
BRI, BT ARERE PR, FAPuE, [FefariE
FEIALBRE . ATk Rt RAFOLH . SR, ARl A
R PSR | A 75 i S K RGP ORAT T i — AR R

2.2 ETFERIEERME
221 HEARAH

T Sh A A 301 25 44 % e i A5 4% B TR AR ML,
X il a4 AT R S 2 e bR G2 A B kA,
T SR RA A R R 1 a8 SL A ), 0 R i G s
& 3% 4% R (surface-enhanced Raman scattering, SERS).
SERS HHTTL A 12 (0 FH A48 R Ao R P27, 3
JeF SR R SERS JEJRF I H SERS AT 4%, Al 15
BN SR e S == I B T L N S = = S B i
P SRTF R L IRERE, RS T MRS REESE
MEAER, BB FEAY . PR . E¥2H, &
il B A S AT S B i DAL R DR A A T AT



26 b A T A A %1445
*1 XFREVMRERRENPHEA
Table 1 Photonic crystal materials applied in food test
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) OTA. AFB,. ZEN TR ROBOAR (i [l 2 70.01%~100.12% [13]
AL BEAL R wAaifk N ‘
DON WA (1 B 60.63%~69.20% [14]
OTA: 2.46 pg/mL. 0.001~10 ng/mL
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