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Figure 1- Proof of concept for the presented biosensing platform towards fluorescence spectra of in the absence of
acrylamide (red curve) and presence of acrylamide (black curve).

5 Olge ple (omlid ol ¢ pond oSG8 &8 0 Slidos
b5 U Jaeily 5 )3 8510l 0gl asbis cwlidcan
VONY £V /+F &3 s a8 b 6 5ol DLS olKiws
oo TV 0 E VVE Db S 3gil by feanily g gl
5 Slae) glagiags @i b @bt ol (7 JS2) 05 <y
L a5 o,ls Slsen (Ramezani et al., 2015) I, Son

505 559 D yolee Mo 0,350 Sl 4 09l (o

1 Quencher
2Surface energy transfer (SET)

o0y (Wb 5,595 sbd S 9
ol s 3, SEM Lot i oMo 5,35 (slaSs
.y Ji.a) Cwlos 25F 29 L b 3)55.31.3 FLERWINIKY
2 oy 2bylpl i hag, (S9ySdl GlasgSiy S
Vg oo Cgme Slgo (559098,50 9 JLSlo (0,5 pasuive
5 VL SE a5 b olge (g lisluy, Olallae as
o 3,l50 (55l g0 pdy ISl 0l 5 s bS5

Shobm 50 oo sl (5515l 4 059,56l SEM G sl o

135



Volume (%)

IR = VET (ol VEY /bl 5 )l / YU oylos [ YE s/ i gyl cmstigo oligions

SEM HV: 20.0 kV ‘ WD: 5.55 mm | MIRA3 TESCAN
View field: 1.30 pm Det: InBeam

o (Wb 5,393L 1 SEM pyguai -F S
Figure 2- SEM image of gold nanoparticles
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Figure 3 - The results of zeta potential and particle size of gold nanoparticles obtained from DLS

b il ol o o Vo + b la il b asil Lo
ily d3 (O USB) 8,5 o il 4 5, codle conds
ool 2883 A+ 5l ey el o515 DNA il a5
DNA =Slol sl] pn (Sasjlosl 31 oy oloj g 9940 oo
S Sl 5 L) Ol i a8 sl el ST
et 4 (Vo TY) oL en 5 SLLSL ol e LpalS 5
JEl gins 31 o0litl b o Sl 5 aal ST lme
o5 3 S g8 05 17 oo il 35,250
Ll loysls ad opuin ol o aizsle, b
3351 b osslilS b oxh OOlol S sasilS
oboysls iliasy (e aSdl JUil b 5l Mo &l 3530
el ST a8 (ol s (ogels ShaS JoS0a5 le
~Jss 698 (ASTy 20,5 (o0 aBLE) oud (Bgal> gt &,
£, el ST 5 GSHCQD §ISH 65,5 ey o JSalo o
P FL Gas g aiS e ol lases 4 1, GSHCQD &5 ol
Olyen lgis y5mms Gl sl go Casd 43 0190 ogili Y+
SSS peets 4B O obgS yley g Y PH o 1y ol ST
50 0.12 pM sl oS Lanseis o i sl i cos
00 S s odgue
(Pattnayak & Mohapatra, 2023)

ailige yregll Yool -

14 Glutathione-modified carbon quantum dots
(GSHCQDs)

U s DNA &L 5 (st yns o ;o byl pl (ol gy
SMb 5,3

@l Gladiges asis lp pswye slaghs,
Lol nAL&b ‘)?J bb& 9 LWJLNQ g Sl éé;mo o
Ls)jé jtjui ¢)U;o‘5 Sl Cﬂ})|5 gJ.:L.m..‘> %Alé‘ LEJ§**>
2% ot G 9B 6 5k8 Ol (nlys i o 1) ladiges
) aadrid Codgasme 45 (5 5k 4 o)l o K> b iy
90 g Oogeolaisl col ools gy $U wlie U
oliisle o olgegli 3l ol b by K> sla S5
LSS% L}éLx> FLER WY uﬁLmL)M%)SLA 0L9A5QU.dQQLSA S
@ v Cod olge pladl egil Voo B liolal )
©9 R 4 yazine olond 5 (S0 la SRy o Vb o>
Qa0 i 0g>

3,5 dos 5 awol Js,51 9 SSDNA ood asSSl oy b
el ST g SSDNA - Jlasl oy oo (e sl

ol 5igls oty SSDNA N-7 Couadse 5o lsS 5 om
J5) as cud aids Ve e b Lo sley calisee slaojl o
Ao b a5l oley cusdE L aS ols oles o> b (F
MWL“’)#UA“’)QMS ,“L;‘_QSML‘:‘@Q

13 Fluorescence resonance electron transfer
(FRET)

137



IR = VET (ol VEY /bl 5 )l / YU oylos [ YE s/ i gyl cmstigo oligions

0 min
8000 A 20 min
40 min
3 60 min
2 7000 - 80 min
z‘!: —e— 100 min
aN
3
3, 6000
=
S
5000 + . . . .
510 520 530 540 550
(Fogil) zgo Job
3Ll (512 SSDNA g suol Js ST (B> Vo o U o) (yomuliofSl loj wlawl s 00 (S yb S 3 Shos (55l dinger —£ S
oSl

Figure 4- Optimizing the designed sensor as a function of acrylamide and ssDNA incubation time for creating adduct
(zero-100 min)
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Figure 5- The fluorescence intensity of the sensor at different incubation times (0-100 min) of acrylamide and ssDNA
to create adducts at 520 nm
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Figure 9- Acrylamide standard curve in aqueous hamburger extract. Fo and F are the FL intensities at 520 nm before
and after addition of various amounts of acrylamide, respectively.
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Abstract

Acrylamide is a hazardous carcinogen which is produced during high temperature food processing by
Millard reaction. Quantitative and qualitative methods of acrylamide detection in food products often require
skilled technicians and high cost. So, in this paper, the biosensor based on gold nanoparticles and FAM-
labeled double-stranded DNA (FAM-dsDNA) is fabricated. In the presence of acrylamide, the sSDNA binds
to acrylamide and causes ssDNA-acrylamide complex and its release FAM-labeled complementary strand
DNA (FAM-csDNA) adsorbs on the surface of gold nanoparticles and quenches. Analysis of synthesized
gold nanoparticles by SEM and DLS showed that gold nanoparticles were well distributed with diameter of
13-17 nm. Under optimized conditions (the binding of DNA and acrylamide after 80 minutes, the highest
hybridization between ssDNA and FAM-csDNA after 20 minutes of incubation time, the most conjugation
between FAM-csDNA and gold nanoparticles at 15 nm), this fluorescent analytical approach showed high
selectivity toward acrylamide in hamburger with marvelous linear response (0.1 to 108 M) and low limit of
detection (3.34x10° M). Therefore, it can be admitted that the designed sensors, comparing to the common
method, not only do not require specialized labor and spending much time and cost, but can also be a good
alternative to chromatography methods for acrylamide detection in food products.
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http://doi:10.22092/FOODER.2024.363260.1372 Email : asnaashari@asri.ir o 45y LSS
H Faorw
© 2023, The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article distributed
@ under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/).
BY

146


http://doi/
http://doi/
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

