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! Flourescence probes
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! Ratiometric fluorescent
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% Photoinduced electron transfer

4 Fluorescence resonance energy transfer
S Inner filtering effect

6 Aggregation-caused quenching

" Internal charge transfer

8 Metal ligand charge transfer
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1 Single-signal change
2 Two-signal:reversible change

sk JUo | Y o )lowd V€0 € bl v



by Vb (ogtlsS o)l Jd> 4 QDS ccpl (9381 35lo 0
ol ogd olewdsish (s)lul g uloysls oLl
IS glysar g 8y uilyold Slge plee ) (slofayg
£l iS5 Nigh o ALLb dinej ) 55 Wadians oy elllaoy
o59lsS bl alax ) lasl dnwgs oog3lsS bl | Ll

o yaud  [YY](CQDs) s ¥V|(GQDs) 81,5
9 [Y¥](SIQDS) 5 5Suduuw {¥v](BPQDs)
5 6y Joes diylislugil ) [¥D](PQDS) s 5w
ol (o Mol Culll g 534 s )9 sl Shy
ly rlie pln @iy 8 uiloysls ol lsiea
ol g alolid 3 phiniS 9 ples (lo)SKus dswg

Sl le pald GBus GluS g (6,8

S8 J sl Jogo V-

s 4 S8 I slasSge 2 site il jgld (slacly,
2> ol Vb (egilsS 03l jilas (oblse j1)lsye
phghel bl g SosS oo slul (Shomligisd
& el sbySRus (Shb ) oy s da g (s lsle
Bl o bies O, pl 0 Slos pusilSo .ulod )7 Ll 295
1S G55 s gl U] | olais] cla i v
Coled 3 g okd yg9)5l 09)5 (pbewd Lo > il g
w5 o 5l gpSojlul LB 5y slagul jop 4 e
OLd e bk Gagge]d p pbal (X
Crl > 43,54 98g)old (slaog)S [¥F ]335 oo (puil ol
3 g 039 zedje laylisle p Joiie Lsos ol jl dws
9 Joilissn conless Slide & lyiee Lol oyl o>
I dels GlagpsleS nlpogdle 2505 0)LSl i )old
Jesa 5ol slags b sl (iSen
3130 51 5l )3 g Wlodds (Byme Lol puilusls (glacls,

[YA FV]slools lis 263 5l oo Hhuws 3, Slas

ol ysld dlge b dulie )3 ol el 5k slaca o 5l (S
sl b Gllae Vb ()3 ke wrige 5 (b Clbl (Sane
sobad] glolid )3 ofagas & (egd9e sl ol (638
P Sy sl 5 bpeSyn pla s b ]sse
L by ol gl Jl (S ol ool bl ool

o Jares ) 3l Jsl g A8 o liSen yy oXipdy 4igS
o 56 0k Jsge 59y 2 Lasiituns (651 JWal ! S
Oy oximd JoSlge uilioygld (jad (hgald 4 poxie g )18
[VAPsS (oo (558 sl

Gl uiluoygld wriitn e (g3l hgals o9 (L il
S8 bags (s b (Sa5eSily dls o) 95 ol 5l 36 o8
 omlysls JiSw ©ud Wlgiee 5 Ml bame > 500
[¥a]amy Jials (6 pSaia jobas

e ol &l iy e J L Sgls
Oy O L el el wo gl slaay 558998 (sla S350
SyiSeny S a4 enny opl 2gdie  uileygld

[V o ) (oiliypnd (sl ppme ial33l g (JoSUgaipm

DJJ\S lew)glé 5‘9-6 —‘”

Koy bgelbmpdgp  ilygld gl gy 52
5 woba] JiSeny piline Y Comlus g cd> 4 ol
Bl igycnlil sl Ban JoSge g il jgld oole (oo 3
yehl 385 bj)l al » b culie uiluygls ole
ey ke ol s SRy nl
b clite Cunbie (b))l cnl 9 255 ©oge ) locun;
J iz glgl pols b )3 090 plosl Jlas )90 3 g93
&S 855 oo )3 ool 390 disej cpl 5> uilinygld dlga
{QDs)egilss bls & glyie gl ooyl b
—sil claog)l 5T adsal Sos I claeSse

2,5 )37 (MOFs) Ji

osileS blEs -y -y

oS Szt Blusyhogd Slgo i I oo ki Logils «_oslsS bl
5 035 At dw > yiegll Voo I jieS (lojlail el Ygane
b )5 ool o bl Yl 8 Loy IS
ol el 3 i ol )] ojln] 4 dsly s 4 egileS
pald sl gl dlwgn aelal oSl eyl lugl

1 Quantum dots
2 Nanoclusters
3 Metal-organic frameworks
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Smartphone-based fluorescent sensors for food safety
detection
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Abstract: Food safety is one of the most critical public health issues, directly affecting human health and well-
being. In today’s world, with the expansion of the food supply chain and growing concerns over microbial,
chemical, and biological contamination, there is an increasing need for rapid, accurate, and reliable methods to
monitor food safety and quality. In this regard, smartphone-based sensors have emerged as an innovative and
cost-effective solution. These sensors, leveraging the advanced imaging and image-processing capabilities of
smartphones, enable the quick and precise detection of contaminants and harmful substances. Fluorescence
sensors operating via an “on—off-on” mechanism have attracted significant attention due to their high sensitivity
and excellent selectivity. This article provides a comprehensive review of smartphone-based sensing platforms
that utilize the “on-—off-on” fluorescence mechanism, introducing common fluorescent materials and the
principles behind their design. In addition, recent applications of these sensors in food safety detection, along
with current challenges and future development directions, are discussed.
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