[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

) ] s
\Y"\‘\ JL@J' g\ BJL@:' ‘\Y' 092
b= ISSN 2717-0632 (55 2SIV ISSN 2716-9804

o7 . Z & X - . ¢ &N
Uﬁd‘ )| QSMJ L;o‘b ‘5&‘5)\.4».3%): J“"i) ‘5\.&;..0‘]«.@
- . . ES 1
6L 5955 5 T st
Ol ki o o &ils (g, 5LaS o dSils (6585 (g smmiils —)

Ol S (S303ES a5 sl el Lol (535alES tign 5 3 Sl ae 3o lysbind <Y

gheibipour.mariya94@birjand.ac.ir
SSVERVAR SRR @)U QMY sl s @)U

FO-FY amios

ol

b 5 3lasls (gt (ioliS s Cilie mlis 3 b S 5 )8 w0l Lo sa o
W15 e 4S el (S S oy S (S mtls i 53 3ls Sl s lS g 5 e
S (ol ) Sl ik slaas ;S 5 el slagls (6l 5 raal (S5 5b slagend,
5 S sl bl Gl Gl 1 e 5 G (a1 gladlle cxle OSG! s S
SLI3 003 Do s po den koS o @l B Sl s Jame 5 (S5 SOE ien 5 S8
Aen (gdhe slge 5 LS (Bl ash ) des (S 5 Sl 6l (S5 an) A e S
adlze Sl eslinal bog s Sla S a5 L oS s o sime S o e e S
Sy Sty (5 S o3l il St Lol oS 5 5 Mot wtle g ol
2 o e Sl S s | DU g il slad S 5 Jal glagls al 5 (S5 5
5 e L5  pasls 5 Cadle sl dasls (glulr 5 (Soley sl dags ol oy p s
Slodas Ll Ll 5 o Olsm Gy lames Lol s 25 520k 51 (S350 5 ol ol ioean
5 pshie s lailol Ol 53 o St Ll 5 4 e slmaibl axme s Ly el sl
~ gsw;;ﬂb i e D A L s S 5 0 laesls w55 L s S A 4 o0 i
byl Lol o e adle (ol 51 s s bl 1L (65058 3 e Sl
CASOLS L s gl S il 533 (gl 4 bt (5l Lapls cdl 5l 55 ) 5eb s
dagslels 3 bagglan fand Sbanxl Sl 2alS 5 oBan g5 el b jowls i 9 Lol
s (o pels R o3 (D el

(bt (e S (G583 Sa13 (R (pl3 Glagslen 1S slae3l 5

Yo


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

(V) cl ab S
o 53 Gl Ol sl sl
M Ao iy 5o Ll o (555 el
Vb sl Sl S LS sl IS
Aol slaisl 5 Ol cdlw ol
S a5l eslial L oudls
adsl d=le 5o ol sbassley pads
v a sl paum s Sesy
WS AS e e Sl slaoles
35 1) 331060 e st o 1 Ol oSl
5 pine pandS gla ialesl Ol el
sl Gl o0 2
Sop 3smeS ls Glaglen (Kinsy;
Slag,sls Ks o 3t o Sl w
55 o (55 ) s o
A A asis gLl
(e s e bl o il e
AoS e Al ) el cudl &S sk
Lagsosbs ool adem 51l S sl
S-S oylal g Lgl.aj_(w;- 4 Ols e
e = G el ol S
3 LAl s,lS 5 s sla S
sk o5 el iy Co i

el Lol J 28 5 (6 iy

\d4

Aok
Fo0r Jlw L L g i bl
Ov i A 5 Ao Ve e slols
ol ol S S e i 5 s
5 GIsiS GAS mlw i) o
b A el el ol 5 (s el
S Gosrpls S 55 a3 ot slaans
Cos s L un 2als 5 oo )y
Sl o s ilig: e L
g Ol pen 5 Sl Bl s
5l s Ctligy 4 DS s
N P I
Ol (b sl es S Ty )5
AP el e ool 5SS
Lagsban g bl el ot 0 0l s
Dl 4 ol S K Olioman
dolsl s s bslen o2 T
W55 Ol 5 kS JialS sl as it
Sigels Slays glaaypa Gl s ol
23 5 o3 Cbl Colg s aS el
5ol ol J s sy ol
sl ol Sia 50 Lagsles
Sloms pls S das e 5 Siles LS

O3 0 6,5 ol Ml S me 5o


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:‘5 d‘" ‘5\A‘5JL¢.3MJJ: ey ‘_;Laji.a JJu ‘Jﬁ:w’b"

s s slad S (Sl
gl SIS e (i sl el
o 3 S s shle B0 s, 8 (O 5eS]
2 2 se e S @ Ol e e sl
LBl o 5 mles 5 S oLl 2w 5 0L
e O] s antle Ko 5

() 5 g

() S =Y
ot Ml aabil i 8 b
TSR VRPN
s gars Sl el Oyl any K>
Sla aSTy 5l el L as la,lyl
Slapm sl daaly ol olasd s
s a  badsw dlacsl wad sl
ome oyban by Sl )50 esle placd
S S Lo (SO o
et Sl S S (5 S
Liwn by S~ 31 25 S (Biosensor)
L e Sy ol eosle K U Lais S
> elaely Oosea STyl a2l
ol 3l p s S g S ul
b S ol 2 S sa 2

JHMJU})LA 6‘)‘) 4&\}5 V-p)Lﬁ'Lp

v

S -1
Sl pLSKs oS ol glabny S
S e 5 das o Gl OF 4 S e L oy
RN FPEE G SO S WGl e
D 358 s (S gla LS
OF s e ki S el ciaS i L
2L Ll o K KA ek
sl i pSelasl S e sl
S8 s b s 1 Of 5 sl ules
Jlelnl K G sl Sy ole ol
YL o s sl 3l Sl s
ol os o3 gtz (USG5 by
(Sl i8S N e i o LB
Sl oml M5 aure ol eoll
coml B e Ol (S 5S35 (Sl
Ol g2 40 fu.? Ol sles 63 5de
S ol SK5dem sle K glls 0k
s SO slajlpl e o5 Slas
e S O e glad b i
(S g oader Sl At eola Laol
Sloej = GLAS (Sl acaghb, des
solS > dun (g bl
e slad g0 0y 2550 5l

u:uj‘udj-‘ﬂ} fw cLsJ..su J‘j_ﬁ JH_,LA


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

PPN A U SR N PV CT P IO
s Ol STy ol gesle b ol
- Ji*—:-‘ 9 }l—«u\iﬂ (Sl 3l e
55 5ol oo 3ol s Slae ki
el gla Sy Lol STy lois
IS e Sl et - (S5
St e ey L Je b )
P R ST P WAL PYE N
Slaels b a5 (GRSl 5l A 5 J3
i 5 0 e el edi3s 4 onlis
Sl amt oled Sl s 035l
(0) 5,15 edge 51, K
s S s la S IS 5be
Sl o oS i S eIl slaelKans
il bl o e BT sl plals
b 50 5 slas KT 5
S S K3 S Lledd b
RGN S SR i ] ) SRV OH| GV
sl Gy 5 Sl 0T 053 e ddans
J55S Geamen )0 br ol 3 el
SHsbe glac bl il 5 4t s
() el Lol e S b
B B e N O

(V) Gl ol 0315 QL.:._» \ J_i...l

fA

ORSLSS slaas e ;s Siba 5 s
(F) wlar_2ls ool 5 glacd 2y
Slm Jans sban s gl S
5 (055 S8 Jsdome o B2 i
S et sl LOLEs ()
she Lol w4 Sl b (S35 el
sl (olbp ol Ly e S8 Ay
550 Lalsehes oS Oy (sl s 5
Ol gbbasses (S o gluls |, Cilasa
poghe Aid anb o sls S
530k e Gl e gl S
SOLS  w LM S5 b VA5 JLa
el 25 S o s A o
sleslaisl U 4S5 o (Enzyme Electrode)
531 SIS chle Sl SIS IS
5,5 oo S Seslasl b Ollew O
.(0)
o) S R sl ¥

msosba Sl s b S
O dw gl (Kea Lol (yls glodias
e LGS Gods pdy Lites S
e et B (pl el
S Sl s sole £ S S


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:5 d‘" ‘5\A‘5JL¢.3MJJ: ) ‘_;Lajg..a uf:.fu ‘Jﬁ:w’b"

5 ae sdzms aut Y alys

ey ot Joe G
* * ;_,;J_,__fojh_ﬂ
|
e 3 oSS lye  ——p g ;2501
oo |
6ol PH s ——>  PHLL, o op,S0
. L% — 3t
- LT
O N I |
Lot e e Sl edislals L
e L]
JeRen
B e SiSle5a 4
i s P e ..J-SJJJ-:-,‘ E _;“-'Jiﬂl
s JaLs v

JEE Jas.

BT L o plo JasSTs (05 5D Ssb
o b Ko b ks by
o=l os esliul 3y 2wy jele 54l
Lossltl 5 e oo € o5
slold Al o e S s
S1s b K ol 3 S5y s i
b s b sbay CJUTL 0
Std obe s o plld S
SlLS 5oy, S ol jaeslar il e
L slsolss glagsb =T Jae s5ls0Las
As Lo 51 asle  SJBlS oLS 5

()

¥4

) S K £1991 -F
5 s 035 53 4 i gls S
(s § 35 33 K g (8 o (s
e LI L gladanl g Ok s
el b e plubd e S 5l 5
S b5 LS ol e b S
i b e oLl ey e
sldi w5l oy s S
Shols 5 e llod it L lian 55 2SI

ot S0 5550 sl g
4; E) &_.’.j&'“)ﬂ'.’.

R A L;il


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

585 s Sleld hu g odd sl
dwgas 5 osls Lasis |, cJUT bl
Jeds S el BB el 4 1 OF Jos
w5 S osld 5 Sy, S
| oo SLl 5o s S slal 5l
SIENERERPINTN Uy
Sl 5 @ls iie o3 S S
23 Sl A Sl ag s S e
R REC N I W PN
s U sla e i s Ladlele
oY elprl plod ol S )5 5 andils Coanl
Sols ,meals G ges 1,1 Gl
5SS s G S U s
Sa—es) eSS 5 i
Slalp ag e b as s 50 (6,5l
slaslpl plv s el sy ol
2l 2 Slr VL s Lol

(8) Lgi o ALl s iy,

B S skow (sl § (G ) S K -F
Sl pde Joa o gl S
5Ol s Ay slaylpl o b >
53 Al JUT Lase i ol sl e
23 s oS Sl L L S8 ST s

(3 w936 -0
S Bl a8 el glabny S G
a8 ol sl 6l 50 gla bl sl
Glaaees (s Joolse (plasd 3l
Ol ctlw p3 o, 5 LS Gy S S
2 S s K 5L il w, S
Sl e a s s g el sl s
iy Sl olaslul Os g sl 5 S sS
155 5 oYL Sl s ST
o=l dr Hpa 4 s o S sbe
Ao e 0L STy oos 58K sl
) s Sl 3050 505 5 eslind
02 A Rl e 5 U sk
e s Sl b S
Ji JS L Lo S a5 e s,
25 S s Ol g Al
2 b S 55U S 5 eslind
23 e an Sl i Gl
(ol pLSs 5 5 33 a2
OLid s 5ol sl slac LU
5 OIS Eags a5 el sl aS Wlesls
03,5 o wes cnl w1 O Sars
s 3 K
S sl KS LS el gloaes B JUT

>‘9_,L; < u‘


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:‘5 d‘" ‘5\A‘5JL¢.3MJJ: ey ‘_;Laji.a JJu ‘Jﬁ:w’b"

Internet of ) L3l o ol (oo ol
6“3‘)—”{’;" 5 =35 ¢3,slis (Things
(S e s ol en 3l5 (65 )8
aolen b ¢l

5 ohekes e iobesl Oluis LIsas 655l
Pl Ss 5 a2 gl g3l
Sl s sl K (555l la g bey
& sl Gl s S
o 5 L IS Sl ug
(1) Lipd oo e (S5 0l

S sl i gl Sns sl S
5 SoosliS (s sl )8 ¢l
s Lol a8 cul pl Jaes s
slad s pe Olen lide 5l slaptoen
e x4 S Jlss s s
= elaslnl Lapls 2l 5s Jsla
RSy sl ol S
»U Lgl.aji..o- J.._ﬂv.n sled 4 bag s las
ST Sy W T E UMY W P S PR H
33 Sl (inmsitu) e 5 1y asBa
aK.;:_iLaﬂ U ) S s JUs!| ams
oY Lol o a5 sl 5550 sl
o= JUEl gl b K onl plosl s

So Gk sl oledbl (wire-less) o

o)

LaolKs o=l sl s LS o J e
oS s sl el s g
5 e el 53 O 5 el
sols 5 Lol (50 5 el Olss
3o 5 LOT e sTo i sa slawes 5 Yo
(Silmsls il s s de o
bl Slagyls ad iy slaslla
s Sdld Lol s L glagls
e G S s, S e Laol
Lol sl S e e slas s
Wolis O w Oleys 5 el tadkes
S S o3l disoban Jalse a3
S (Laol glacJabe 5 Layls
Lol el sl 5 s slagls
53 35 5e sl JUT ¢ Seslil 5 b5
Ll olon e (il 5 () 450
L Sl e slaibesl sl eslinal
GRS o dr pald bl 205
sb s s oSl Glagslen Bse v
oyls & LSJ"fr-‘M 5 sl LSLAC‘Q
s el ol SUasl s e LT
Lo slagosbe Sl fdsa Lo
5290 &3S i 5 el I

5] n\_<.._..2 LSL‘““:JH‘?.{ dobe cul sl


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

) S K o 57 Y

e S S Sl S onl 2
28— So5—ld Cxo 53 (63 LS
25 s

Jei 94 o8 o gatie () S Ku 1Y
P15

wleld G b sl el e iS5
£ 4S (VOCs) LI T oS s
Lacds 3l cool ol o bl s,
sl 0350 O S iy 5 3Me 3550 i
D S 3 Kl e ST ols 5
—ols ol 5 sl e w g (s
g sl OV V) 548 Sl bl s
Ll slaslS Jel Cs)'l.g 333 S
ol AT oS 5 5 ke 5 O3ssde
Ll e aS L O o slanal a1l
lea i b gl s ol S
5SS e il 3L s Sl
s A OLS 5 L Jsemn sba 055
5 Jslae JEUl dagslo s 1l
YD) sl LU 30, ol 5

B RIRCHINC S WER PYUSER PIC Y
B s glagolen ol Gl

c(\V¢\Y) L.S}—.’.) J-ﬂ 4-1-0?")‘ (\'> ‘>~9)L5A

oy

S oWl netes gt b s e
o 5ol oKas 8w zws (cloud)
ﬁjﬁol.(.‘d Iy el J.:lpu")qﬁd slaosls
Sl S 5L 92,18 gl 35l s
S sl el glaespr
3 S s s LSS Jlasl dlasdas
das o Sl W gbrals ooes
T 5 Gl Nl el pedle
slaels old, 5 Il (G505l (Glae 5
b e Gl gy pomen 5 Hal
ol 2 S et DUl ol el s
Sl ol e sl fs)y 2 bag,sls
3o e s S5 e
Ol ol oLl (S sl slassles
5 e ol o s bl
(pls iy A5 Sula L A5 el
Sl—=)pH 5 Les v s S
(aaSd 5, Sdos 5 by (e ol
Glassls ol e sde sls ST
oS Sl ool e e dalia il
s ol ol bis 4y ol 4yl
5,5 dalr SGS el glaas sa Lals

(AQ)


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:5 d‘" ‘5\A‘5JL¢.3MJJ: ) ‘_;Lajg..a uf:.fu ‘Jﬁ:w’b"

L eslatal 50 Ollpe o5 b 20
LS"L—AA’[-\-\; J.<w.>- 69‘9.: ‘U'i‘ J.m)w (\/\)
Radio Frequency ) s—3y
Ll 55 o aS eu i 4l (Identification
5 s bl | mh sles 5 adU= 2l
BE R SV A PPV N 14 M\ bag
(V)

94 75 Lusgs 3l ol ul PV
<SS!

)J LACaﬁ.S}JL:A w‘ CA.]QLP e‘)Lf)) L;pr|
MQ)LE_;JLJJ&_&}J.SV_MJAQP
asdlle SO s das Sl exrlg e
Sleslerwl Las as oS L Gilas
St 555t IS S e Sl
9 Pt J‘)JI&.}‘) J.i.bng_eLk.’u‘ d}:ﬂns‘ J‘)Jlﬁ\
(Y')J\..Sda LSJS°)‘J"" \)ij.Lf

sl sy sl eslinal U s o s K
&3 ,0LS sk 5,5 ,— Soft-MEMS
Ju Q|J_<_.i..zaj}é J—<'i" (Y) s asla
S Sl sl e S

—alosl > o 3 a8 Wisls anw 5 S

oy

5 00) sl 525 O0F) 05y (ol
D N SO N P PR
L S S b ol 5
S by e 5ol e 5 sl
o35 O3l jgmee s adsl o
G2 5 s ST S s oSl 5 xS

Jukox 94 PR (St (Gt S S K VY

P1e 8 Sewglio
g ) B 3l L2l s
Jeloi s e et s sla K
Codlw 35 o )l (B e o) sl
Sl ol S i 35S el O e
o 5 OV) i chle o s 5o
osban 5 Ll G e 3 s e LS
J—= =B plaslpl &) e dpene
Dl 6l 5 e oalizanl (A oS ale)
T e Gl pleds S S
dnolhl e U S Jels SlsY
e U1, OlsSY Ol Ll 5 e a5 ol
b S ol s jasedS Jge Lo Yo
dis i SIS S ok il 53

L s o Sl ¢l SIS e s


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

il Ole l3le 5 5 AS e (6 S eIl
o b (el Sl ol G g
5SS s (5 me 53 SLasS 5 adl
L ol SY s b (b pls) 8 ]
F 5 e o) 3 eslinad L das o |
AV=40 Sl ylpe 5 o s
oxb o el F 5 s s 1S e
A S (U )3 00 =YY) (5l —ns

(Yf) S e W '"»3 d}\l o LSL_A&‘)‘)

el oVl o&ws ol 6 S S
SAE sy YORYOr mad,
Yo glaas o Ctls o gzes Olo5LES
B W ¢\> d.:_mj L;Lmoj.oﬂ (sl.?;,\ Sl
(Y0)
SIF (it (Solow il K> O-Y
Gl JLss s s codoete OV s
SN e J sl (BHV-D)
Bovine) ool a5 L ag by
ol YL 5 ( Respiratory Disease
o OYs 55l oo 51 i) ssladl sdas
=S o 25l = 5 ol oo
S gl S (V9) 0L e 5 s,
St T2 oIS ) L ot a2

o¥

Sl S8 Jyl K (YY) s
e ol oLl ¢l 5 (TG)
Shae Gayb 5 g Lhe S
TG s ol 5 BG) 05 5,18

9 (| awls (5l p 09 wigy Kus F-Y
1S i i

szv_@»&_?)&_ib‘j_icw\

0,85 RS 05 5 C METSY !>
s Gl sl s gl IS S
5 095 e 35l Cenl Jles o5 a0
G;Mﬂigm};\ oslazal L (YY) o, Kan
JU S 55 63 5T sl) 02l
Sy » ekdcws (MAb) Oy 2y s
odo (§5y eddolar S 5y, Sl
((screen-printed carbon electrode)
Al e L5 1 g,ld S S Cj_%j
The Herd )4 IS colua R
YeoA Lo s 50 (Navigation® system
S S s DL a5 gl eslinad (gl
MW;\&LU@J@)\
S g b 53 3y e Oyl


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:‘5 d‘" ‘5\A‘5JL¢.3MJJ: ey ‘_;Laji.a JJu ‘Jﬁ:w’b"

BVDV _Luli gl a5 cul gk
e s Ll (TA) Silods eslinal
ms sl el Al el BVDV
S Oy Blasa 5 ek S
So skl gl ol S s gl
LS JolS b e S syl S0
D5 p s oy SIBVDV o i3 ol
3 Sl s S Sl
aS 550 O3l J5Sd e Ol gea BVD
ol IS ey S VIS o
sl Gl A o i e 5 S
e O bl ] el L
T 03 1S5S 1) sl B
I gy e s dT Sl eslial Ly (aids
3l BT =03 ST Jbe s G Ol
e Gl S gas| s LS el
V9 58 s Jlel slagssly T
3 AL (@B Y Gl e 53 e 85 S
b Tt A S A el o
sy jace 51, e s Cute 03] (658

(Yq)

e bl el e 5 (S e
I riaw L ojs_': >‘5JA'_<J\ co}}k@ﬂ\_: S 5y 45‘)‘

0d

Jslde o) 5l S 45 A5 ,S alS
s 0L 5 3L 3 (ELISA) 13l
a8 S )55 5a 3 05l B8 50 5 S
Las ;s BRD poes sl |, RFID |
L ©Ulse= 53 BRD il .3 S esliza
3 S e sl Dl el Sl eslinad
3o JoiosS (i ska O Dol >
RGO ST St ST | I JESRIN v
S g s 45 513 OLES 5 4 50 slaesls
andl YL S5l esgdee L coie BRD
38 Sle am s YO/V /Y0 e 3 O gsla
BRD Ul e L aclie 55 oajls 555
ol e sl e 34 S asly i
D35, S Sl a s YF/Y £ 4)YY
A8 Aas e 0l aalllas oyl i 3l
Sosots Sl e SIS e 5 slaesls
sloml G b Sl LSo 5 ey o8
sl Jee 3 alian et

(TV) Jj...z LS)}TC‘*’.' C)L"j.::-

Jlew! bole (w923 Sl 96 Kugial #-¥
(BVDV) S9l (w959

Cde (PCR) )‘)_40.:.1_: L5‘°J—:'>“) ‘_J’:’"JU


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

P29 I 095 Ll (Sl (G Ru A-Y
Ol
03 J—sle o5l oS 5S skl
ol gl s 0l ke el b Ol
33 bl e 03 Ol ey el
sk s 2350 o plil ol 28 Ao
b et S edalin 5 SOl gla
S alllas G (U ol ¢03)
N (on-line) L=,
CMT o5

&1, s > (California Mastitis Test)
L dlssl o Sam o5 (FF) W
LoaS coulods 35,158 50 olys 6L
e sl ey SO Sl esli
ST 4l mle 5,Sn pbliae a2l 5

(D) &S e

39 T Sl g (Pt ) S 936 Y
b oo
= osban Llg e s K5
3l Ol ja iS4 e
Sl ot b O DS (S sl
SeS DUl oo 551 dalss b3

slagslen 5l SO ol co 58 s

of

Sl S s sl gl Cawy Sy 3l
o 3 S 5L b L
A S a3 Olaj AS oo O g
BVDV 5 slad sl (gl 5 5 aads

(F4) 55 V¥ CCID/ML apls A~

31 ool Ly Ly 3 olad (6 slow s Y-Y
e
S5 S s e s Al el
e Siban ol o5 2 5l
FMDV (¢l Jam ol s Som

(V) sl o 51

J_pl P “:)Lid: "‘53 LSLAVM_MM“ ~
lateral ) _il> 0L > 315 5ley S 5 sl
! — (flow immunochromatographic

Loy e Lol 3T Lasels
sFMDV ¢ L. SAT 2 Asia 1 .A
el s 2 FMDV ol ¢l 5l
FDMV _sls siaze sla ialesl (YY)
s i3 sl (IRT-PCR) RT-PCR
B s Lag,y gl ;5 FDMV (5,58
Sl ol i J_o.> J.JL; éurﬁ;.l.i

(YY)


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:‘5 d‘" ‘5\A‘5JL¢.3MJJ: ey ‘_;Laji.a JJu ‘Jﬁ:w’b"

3 el Ao (5l
o sl Eel Sl 5l 6 S0
Lrﬁ..éuij le—“j:"’\)\:’ — 'b‘j:u“ 9 ol
Ao 35l 50 (Sl 3 Ll o0 Ol st
5 Sleis das b ¢L<mw~ RS

) Lagole S 0 b s

B15 81 39 5 331 sl Ly (S a1 A
C LS (sl el b 8 Sl
LS wile (golewm iy gl i
e palte SV 5 (g5 lS (S e
Soosl el () 5550 o0 g () 5
Shier M 5 (S 5w el 2

(Y0)
Sl Al K 0L 5 oS
S el S 1sls anw g |y duOlas
A58 5,5« «(potentiostat) lisl snsly
L s sk ok 5 0 18 olSais G

e ity il 35 (BLE) (63,31 oS b jas

ov

22 S50 e Dol b ks e S sl
s 5 258 g0 s IS0, 55 U5k
5, Sdas s sl s u g ials
ol =S YL b s Bl
305l b & ol s3Lasl ol
BHBA a5 a3l 3 Sibay (V)
osleisl U (beta-hydroxy butyrate acid)
B, onlsrie S5 Gog S
aidy So O, b oas coul s 518
s d= Gl 5 AS oo Ll e S
adlas 55 .(FY) cul +/+0 mM BHBA
B Sl eslizal b 3 5 5,500
sl dl 5 550 S U SS L e sl
AS 35 ek 3ol (NADY) w542 s
5 ed &yas 3 BHBA chle il ol
S bv g yasid A eslasl 58 0
aoip oS S SO L gl s it
ok 5 b el (6 5l 65
YO Lase id A= sl () Sl
AN 55 x5 S

Sl Sbopbio jadd Sulb Cunnl -A
ple

LSl 5 5 Bl (6ols pad el

Rl (S5 cadle ol


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

o T 31l i -4

0 =l slaolK s 3 ,LS Bl Oua
J#}M%ﬁ.«\.ﬂeé)jﬂ»\bu:&q
Lrb.?wg:,_«._:) Q\Jﬁ‘jc\) au) ‘J“"‘J"NJ)J
Sl a8 el opl g osliel | el O
sl S s sl ol s oals
LY FY) s La g )l rL{uuj)'
_5&_:3) C)LG")MH J_ibLAJin.:- LS))L;-é
4_<UJL>-)>‘J\.;SV_A\J_§|)4_§)¢@(UJE.A
qu"@\yl{oljmwﬁ LSL“('-:i)j-Q‘
ladl B s i 5lmpenad aSd
Gda L e (aL?L;\ L b laels oo mie
.)\_:JJJ‘;:_MU'&LAJKM;-)H;LA:M\ !
Sollely 5 szl B sL_aesls

ILONI-3 5| G S S SN B X | A Sy

c&:)l_:‘y ol_éj‘)ﬁa.am JWM}J\ML
@.ﬁ&ﬁg):)ﬁgﬁjd)‘joﬁ w\ﬁ\
= S0 Bl U lgole ol

4_<L5)\_>-)> JS&S-«SW‘)L.:NLSJJ

oA

Oles Cpsmoas 1) Ol o o Jla]
Fs s Lape slaodli o Bl
s sdgs o ediiSe b3 slaelKins
(ra)

J9m 9= Laukis Sl y () 5 Ru Y-A
Sblgu 30 i pISa Bl

Ay el 535S Sla0 ye ) 58 (6 S o3l
3 SSLES Ol ean J e s
2y oslital 5 4 maly 5y DUl
Js56555S O350 slasl 5 Como Dby
(Sba ol ool (F4) S48 oy o
S a5 0L S 5 2 SLb
Jebisan i3 1 JosinsS S sl
DL 1y Bl Js3eusS oo\ b 5 oS
SS 3l ol 0Lz R sl sl
S 5 Wl apdssS e B, SRS1y
S ez L e Jss S
5303 e e 231, (GOD) ;1o .S
e sl 1y Jo 55 s
o=l 03 3 S e SRS 03Nl O sl IS
Slim JosinsS plaw Jlsisa i o)
Wl e oas 5 AES e b 4i3s YO
Cald O g, 5303 eslinl e 5o

NQADIFEI PR W -SSR TP


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:‘5 d‘" ‘5\A‘5JL¢.3MJJ: ey ‘_;Laji.a JJu ‘Jﬁ:w’b"

Lo s 5 Ol .ol Lagysles ool
L;LAJ{M;-}}U drw s D uj L;ng;.éj.‘iﬁ
sl s Gosld 51 oS 5
3 Sdple gload oS ge g s
o 5 Cdllg Sl lapin
S pdes 3 Glos S 5 LS Ul g
Lssobon g 5l @S s 5 g0l

sl Ll

References

Sl - LAJ_<_M..>- Sosld ol Jls o
spmge Lol 3 el S e i
ol 55 35, s L Laxl Ll co
A e 5y B s,y
5 ol = s ool e
55 ¢l bl i Olagas aiis
== Lagg;luals o Jhizal pl e de

sla Al 5l S S s e 5]

1. Weng X., Chen L., Neethirajan S. and Duffield T. (2015a). Development of quantum dots-based
biosensor towards on-farm detection of subclinical ketosis. Biosensors and Bioelectronics. 72: 140-
147.

2. Alexandratos N. and Bruinsma J. (2012). World agriculture towards 2030/2050: the 2012
revision. ESA Working paper Rome, FAO.

3. Pemberton R.M., Hart J.P. and Mottram T.T. (2001). An electrochemical immunosensor for milk
progesterone using a continuous flow system1. Biosensors and Bioelectronics. 16: 715-723.

4. Chakraborty M. and Hashmi M.S.J. (2017). An overview of biosensors and devices. Reference
Module in Materials Science and Materials Engineering. doi:10.1016/b978-0-12-803581-8.10316-9.
5. Yi-Hsin T. and Wei P.K. (2010). Sensitive liquid refractive index sensors using tapered optical
fiber tips. Optics Letters.

6. Mehrotra P. (2016). Biosensors and their applications — A review. Journal Oral Biol Craniofac
Res. 6: 153-159.

7. Hosseinynejad M. and Samadi S. (2012). Application of nanobiosensors in food security. Journal
of Biosafety. 5 (1): 109-124.

8. Neethirajan S., Tuteja S.K., Huang S.T. and Kelton D. (2017). Recent advancement in biosensors
technology for animal and livestock health management. Biosensors and Bioelectronics. 98: 398—
407.

9. Diouani M.F., Helali S., Hafaid 1., Hassen W.M., Snoussi M.A., Ghram A., Jaffrezic- Renault N.
and Abdelghani A. (2008). Miniaturized biosensor for avian influenza virus detection. Materials
Science and Engineering: C 28(5—-6): 580-583.

10. Burciaga-Robles L.O., Holland B.P., Step D.L., Krehbiel C.R., McMillen G.L., Richards C.J.,
Sims L.E., Jeffers J.D., Namjou K. and McCann P.J. (2009). Evaluation of breath biomarkers and
serum haptoglobin concentration for diagnosis of bovine respiratory disease in heifers newly arrived
at a feedlot. American journal of veterinary research. 70: 1291-1298.

11. Garner, C.E., Smith S., Bardhan P.K., Ratcliffe N.M. and Probert C.S. (2009). A pilot study
offaecal volatile organic compounds in faeces from cholera patients in Bangladesh to determine their
utility in disease diagnosis. Transactions of the Royal Society of Tropical Medicine and Hygiene.
103(11): 1171-1173.

R


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

12. Leopold J.H., van Hooijdonk R.T., Sterk P.J., Abu-Hanna A., Schultz M.J. and Bos L.D.
(2014). Glucose prediction by analysis of exhaled metabolites - a systematic review. BMC
Anesthesiology. 14: 46.

13. Fend R., Geddes R., Lesellier S., Vordermeier H.M., Corner L.A.L., Gormley E., Costello E.,
Hewinson R.G., Marlin D.J., Woodman A.C. and Chambers M.A. (2005). Use of an electronic nose
to diagnose Mycobacterium bovis infection in badgers and cattle. Journal of Clinical Microbiology.
43(4): 1745-1751.

14. Kumanan V., Nugen S.R., Bacumner A.J. and Chang Y.F. (2009). A biosensor assay for the
detection of Mycobacterium avium subsp. paratuberculosis in fecal samples. J Vet Sci. 10: 35- 42.
15. Mottram T., Dobbelaar P., Schukken Y., Hobbs P. and Bartlett P. (1999). An experiment to
determine the feasibility of automatically detecting hyperketonaemia in dairy cows. Livestock
Production Science. 61: 7-11.

16. Kristensen T. (2013). Estimation of grass intake on pasture for dairy cows using tightly and
loosely mounted di- and tri-axial accelerometers combined with bite count. Comput. Electron. Agric.
99: 227-235.

17. Schazmann B., Morris D., Slater C., Beirne S., Fay C., Reuveny R., Moyna N. and Diamond D.
(2010). A wearable electrochemical sensor for the real-time measurement of sweat sodium
concentration. Analytical Methods. 2(4): 342-348.

18. Jia W., Bandodkar A.J., Valdés-Ramirez G., Windmiller J.R., Yang Z., Ramirez J., Chan G.
and Wang J. (2013). Electrochemical tattoo biosensors for real-time noninvasive lactate monitoring
in human perspiration. Analytical chemistry. 85(14): 6553-6560.

19. Rose D.P., Ratterman M.E., Griffin D.K., Hou L., Kelley-Loughnane N., Naik R.R., Hagen
J.A., Papautsky I. and Heikenfeld J.C. (2015). Adhesive RFID sensor patch for monitoring of sweat
electrolytes. IEEE Transactions on Biomedical Engineering. 62(6): 1457-1465.

20. Iguchi S., Kudo H., Saito T., Ogawa M., Saito H., Otsuka K., Funakubo A. and Mitsubayashi
K. (2007). A flexible and wearable biosensor for tear glucose measurement. Biomedical
Microdevices. 9: 603-609.

21. La Belle J.T., Engelschall E., Lan K., Shah P., Saez N., Maxwell S., Adamson T., Abou-Eid
M., McAferty K., Patel D.R. and Cook C.B. (2014). A disposable tear glucose biosensor-part 4:
preliminary animal model study assessing efficacy, safety, and feasibility. J Diabetes Sci Technol. 8:
109-116.

22. Pemberton R.M., Hart J.P. and Mottram T.T. (2001). An electrochemical immunosensor for
milk progesterone using a continuous flow systeml. Biosensors and Bioelectronics. 16(9-12): 715-
723.

23. Durkin J. and DeLaval B.W. (2010). Heat detection: Trends and opportunities. Proc. Second
North Am. Conf. Precision Dairy Management, Toronto, Canada. pp. 1-10.

24. BlomJ. and Ridder C. (2010). Reproductive management and performance can be improved by
use of DeLaval Herd Navigator®. The First North American Conference on Precision Dairy
Management.

25. Leonardi S., Marchesi G., Tangorra F.M. and Lazzari M. (2013). Use of a proactive herd
management system in a dairy farm of northern italy: technical and economic results. Journal of
Agricultural Engineering. 44(2s).

26. Tarasov A., Gray D.W., Tsai M.Y., Shields N., Montrose A., Creedon N., Lovera P., O'Riordan
A., Mooney M.H. and Vogel E.M. (2016). A potentiometric biosensor for rapid on-site disease
diagnostics. Biosensors and bioelectronics. 79: 669-678.

27. Schaefer A.L., Cook N.J., Bench C., Chabot J.B., Colyn J., Liu T., Okine E.K., Stewart M. and,
Webster J.R. (2012). The non-invasive and automated detection of bovine respiratory disease onset
in receiver calves using infrared thermography. Research in Veterinary Science. 93: 928-935.


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"ol B] ‘5}:{&:‘5 d‘" ‘5\A‘5JL¢.3J4.;:'JJJ: ey ‘_;Laji.a JJ:; ‘Jﬁ:w’b"

28. Pritchard G., Kirkwood G. and Sayers A. (2002). Detecting antibodies to infectious bovine
rhinotracheitis and BVD virus infections using milk samples from individual cows. Veterinary
record. 150(6): 182-183.

29. Montrose A., Creedon N., Sayers R., Barry S. and O'riordan A. (2015). Novel single gold
nanowire-based electrochemical immunosensor for rapid detection of bovine viral diarrhoea
antibodies in serum. Journal of Biosensors and Bioelectronics. 6: 1-7.

30. Luo Y., Nartker S., Miller H., Hochhalter D., Wiederoder M., Wiederoder S., Setterington E.,
Drzal L.T. and Alocilja E.C. (2010). Surface functionalization of electrospun nanofibers for
detecting E. coli O157:H7 and BVDV cells in a direct-charge transfer biosensor. Biosensors and
Bioelectronics. 26(4): 1612-1617.

31. Niedbalski W. (2016). Recent progress in the diagnosis of foot-and-mouth disease: rapid
fieldbased assays. Medycyna Weterynaryjna. 72: 339-344.

32. Yang M., Caterer N.R., Xu W. and Goolia M. (2015). Development of a multiplex lateral flow
strip test for foot-and-mouth disease virus detection using monoclonal antibodies. Journal of
virological methods. 221: 119-126.

33. Waters R.A., Fowler V.L., Armson B., Nelson N., Gloster J., Paton D.J. and King D.P. (2014).
Preliminary validation of direct detection of foot-and-mouth disease virus within clinical samples
using reverse transcription loop-mediated isothermal amplification coupled with a simple lateral
flow device for detection. PloS one. 9(8): €e105630.

34. Neitzel A.C., Stamer E., Junge W. and Thaller G. (2014). Calibration of an automated
California mastitis test with focus on the device-dependent variation. Springer Plus. 3:760.

35. Duarte C., Costa T., Carneiro C., Soares R., Jitariu A., Cardoso S., Piedade M., Bexiga R. and
Freitas P. (2016). Semi-quantitative method for streptococci magnetic detection in raw milk.
Biosensors. 6(2): 19.

36. Ospina P., Nydam D., Stokol T. and Overton T. (2010). Associations of elevated non-esterified
fatty acids and B-hydroxybutyrate concentrations with early lactation reproductive performance and
milk production in transition dairy cattle in the northeastern United States. Journal of dairy science.
93(4): 1596-1603.

37. Weng X., Zhao W., Neethirajan S. and Duffield T. (2015b). Microfluidic biosensor for [-
Hydroxybutyrate (BHBA) determination of subclinical ketosis diagnosis. Journal of
Nanobiotechnology. 13(1): 13.

38. Bandodkar A.J. and Wang J. (2014). Non-invasive wearable electrochemical sensors: a review.
Trends in Biotechnology. 32: 363-371.

39. Malon R.S.P., Sadir S., Balakrishnan M. and rcoles E.P. (2014). Saliva-based biosensors:
noninvasive monitoring tool for clinical diagnostics. BioMed Research International. 20.

40. Cook N.J. (2012). Review: Minimally invasive sampling media and the measurement of
corticosteroids as biomarkers of stress in animals. Canadian Journal of Animal Science. 92: 227-259.
41. Yamaguchi M., Matsuda Y., Sasaki S., Sasaki M., Kadoma, Y., Imai Y., Niwa D. and Shetty V.
(2013). Immunosensor with fluid control mechanism for salivary cortisol analysis. Biosensors and
bioelectronics. 41: 186-191.

42. Idris M., Uddin J., Sullivan M., McNeill D.M. and Phillips C.J. (2021). Non-invasive
physiological indicators of heat stress in cattle. Animals. 11(1): 71.

43. Suhito L.R., Koo K.M. and Kim T.H. (2021). Recent advances in electrochemical sensors for
the detection of biomolecules and whole cells. Biomedicines. 9(1): 15.

7


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.1.1
http://journalofbiosafety.ir/article-1-297-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-04 |

[ DOR: 20.1001.1.27170632.1399.13.1.1.1]

"IFAS Hle ) opled Y 603 () (ool dome!

The role of biosensors in the identification of livestock
diseases and their prevention

Maryam Gheibipour and Nikrouz Bagheri

1- PHD student, Faculty of Agriculture, Birjand University, Iran.
2- Associate Professor, Agricultural Engineering Research Institute, Agricultural Research, Education
and Extension Organization, Karaj, Iran.

gheibipour.mariya94@birjand.ac.ir
Abstract

The sensor based analysis has various applications in different areas such as
agriculture, food industry, pharmaceuticals, environmental matters and health care. In
livestock sector, a sensor is an electronic device which can measure the physiological,
immune and behavioral responses of domestic animals and different animal species.
Sensors allow the construction of precise and accurate monitoring systems to measure
single and multiple parameters as well as monitoring the physiology and environment of
animals. All living organisms have biological sensors for measuring light, motion,
temperature, humidity, vibration, pressure, nutrients, and so forth. Biological sensors are
type of artificial sensor that are made by using biological susceptible sensors based on
biological sensors and include tools that measure the potential of physiological and
behavioral responses of domestic animals and animal species. New biological sensors
can have major benefits in livestock manure management, diagnosis of disease and
livestock isolation, health monitoring and diagnosis of the reproductive cycle, as well as
monitoring physiological health through animal ecosystem analysis. Continuous and
affordable monitoring systems can be developed by developing of integrated systems
and network tools. Given the available data, sensors will improve sustainable
agriculture by reducing the negative effects of the livestock industry on the
environment. The purpose of this article is to review the advanced emerging
technologies in animal health monitoring in order to achieve accurate animal husbandry.
Biological sensors will revolutionize the livestock sector by introducing cost-effective
new technologies, early detection and reducing the catastrophic effects of disease
outbreaks in livestock farms.

Keywords: Animal Diseases, Biosensor, Intelligence, Monitoring, Precision livestock.
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