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1. Real-time polymerase chain reaction reaction (Multiplex PCR) 22. Ribonucleic acid (RNA)
(real-time PCR) 12. TagMan 23. Rodriguez-Lazaro

2. The polymerase chain reaction 13. Hybprobe 24. Colony-forming unit (CFU)
(PCR) 14. FRET 25. Longhi

3. Quantitative PCR (qPCR) 15. Salmonella 26. virulence gene

4. Detector 16. Buffered Peptone Water (BPW) 27. Chelex-100

5.YO-PRO-1 17. Rappaport-Vassiliadis (RV) 28. The most probable number (MPN)
6.SYTO 18. Miiller-Kauffmann tetrathionate test (MPN)

7. BOXTO novobiocin (MKTn) 29. Immunoglobulin E (IgE)

8. BEBO 19. Xylose Lysine Deoxycholate agar ~ 30. The enzyme-linked immunosorbent
9. Melting curve (XLD agar) assay (ELISA)

10. genetically modified organism 20. Listeria monocytogenes 31. Lateral flow devices (LFDs)
(GMO) 21. GC-content (or guanine-cytosine

11. The multiplex polymerase chain content)

[1] Higuchi, R., Dollinger, G., Walsh, P. S., & Griffith, R. (1992). Simultaneous amplification and detection of specific
DNA sequences. Bio/technology, 10(4), 413-417.

[2] Nazarenko, 1., Bhatnagar, S.K., and Hohman, R.J. (1997). A closed tube format for amplifcation and detection of
DNA based on energy transfer. Nucleic Acids Res. 25, 2516-2521.

[3] Schmitgen, T.D., Zakrajsek, B.A., Mills, A.G., Gorn, V., Singer, M.J., and Reed, M.W. (2000). Quantitative reverse
transcription-polymerase chain reaction to study mRNA decay, comparison of endpoint and realtime methods. Anal.
Biochem. 285, 194-204.

[4] Karbalaie-Niya, M. H., Mokhtari-Azad, T., Jondoghi, N. Z. S., & Yavarian, J. (2015). Detection of Oseltamivir resis-
tant influenza A/H3N2 viruses by Real-time RT-PCR. Razi Journal of Medical Sciences, 22(133), 64-69.

[5] Kaltenboeck, B., & Wang, C. (2005). Advances in real-time PCR: Application to clinical laboratory diagnostics.
Advances in clinical chemistry, 40, 219.

[6] Sadeghi, F., Salehi-Vaziri, M., Alizadeh, A., Ghodsi, S. M., Bokharaei-Salim, F., Fateh, A., ... & Keyvani, H. (2015).
Detection of Merkel cell polyomavirus large T-antigen sequences in human central nervous system tumors. Journal of
medical virology, 87(7), 1241-1247.

[7] Fraga D, Meulia T, Fenster S. (2008). Current protocols: essential laboratory techniques. John Wiley & Sons: Hobo-
ken, NJ.

[8] Bengtsson, M., Karlsson, H. J., Westman, G., & Kubista, M. (2003). A new minor groove binding asymmetric cya-

b
9
E
|
3
2
]
&
1
%
3
u,
2
2
3
Q)
4
Y

nine reporter dye for real-time PCR. Nucleic acids research, 31(8), 45.

[9] Ahmad, A. 1., & Ghasemi, J. B. (2007). New unsymmetrical cyanine dyes for real-time thermal cycling. Analytical
and bioanalytical chemistry, 389, 983-988.

[10] Monis, P. T., Giglio, S., & Saint, C. P. (2005). Comparison of SYTO9 and SYBR Green I for real-time polymerase
chain reaction and investigation of the effect of dye concentration on amplification and DNA melting curve analysis.
Analytical biochemistry, 340(1), 24-34.

[11] Miotke, L., Lau, B. T., Rumma, R. T., & Ji, H. P. (2014). High sensitivity detection and quantitation of DNA copy
number and single nucleotide variants with single color droplet digital PCR. Analytical chemistry, 86(5), 2618-2624.
[12] Wittwer, C. T., Ririe, K. M., Andrew, R. V., David, D. A., Gundry, R. A., & Balis, U. J. (1997). The LightCyclerTM:
a microvolume multisample fluorimeter with rapid temperature control. Biotechniques, 22(1), 176-181.

[13] Weissenborn, S. J., Wieland, U., Junk, M., & Pfister, H. (2010). Quantification of beta-human papillomavirus DNA
by RT-PCR. Nature protocols, 5(1), 1-13.

[14] Gravel, A., Sinnett, D., & Flamand, L. (2013). Frequency of chromosomally-integrated human herpesvirus 6 in
children with acute lymphoblastic leukemia. PLoS One, 8(12), e84322.

[15] Didenko, V. V. (2001). DNA probes using fluorescence resonance energy transfer (FRET): designs and applica-
tions. Biotechniques, 31(5), 1106-1121.

www.lJLK.ir

—t
.




b
9
3
E|
3
2
]
&
1
;;;
;
Y
2
2
3
Q)
4
Y

www.lJLK.ir

—t
—

&Y Sl opladds w V&Y 5k 0 Eoplad w23k Juw

[16] Lazaro, D. R., Cook, N., & Pérez, M. H. (2013). Current Challenges in RT-PCR Diagnostics in Food Science. In
RT-PCR in food science: current technology and applications (pp. 21-26). Caister Academic Press.

[17] Hoorfar, J., and Cook, N. (2003). Critical aspects in standardization of PCR. In Methods in Molecular

Biology: PCR Detection of Microbial Pathogens, K. Sachse and J. Frey, eds. (Totowa, USA: Humana Press), pp. 51-64.
[18] D’Agostino M., and Rodriguez-Lazaro, D. (2009). Harmonization and validation of methods in food safety —
‘FOOD-PCR’, a case study. In Global Issues in Food Science and Technology. Barbosa-Céanovas, G., Mortimer, A.,
Colonna, P., Lineback, D., Spiess, W., and Buckle, K., eds. (Maryland Height, USA: Academic press), pp. 199-209.
[19] Rodriguez-Lazaro, D., Lombard, B., Smith, H., Rzezutka, A., D'Agostino, M., Helmuth, R, ... & Cook, N. (2007).
Trends in analytical methodology in food safety and quality: monitoring microorganisms and genetically modified or-
ganisms. Trends in food science & technology, 18(6), 306-319.

[20] Anonymous (2007a). Microbiology of food and animal feeding stuffs — Horizontal method for the detection of
Salmonella spp. (ISO 6579:2002/A1:2007) Amendment 1: Annex D: Detection of Salmonella spp. in animal faeces and
in environmental samples from the primary production stage. International Organization for Standardization, Geneva,
Switzerland.

[21] Anonymous (2005a). Regulation (EC) No 2073/2005 of the European Parliament and of the Council of 15 Novem-
ber 2005 on the microbiological criteria for foodstuffs. Ofcial J. Euro. Union L.338, 1-26.

[22] De Zuter, L., De Smedt, J.M., Abrams, R., Beckers, H., Cateau, M., de Borchgrave, J., Debevere, J., Hoekstra, J.,
Jonkers, F., and Lenges, J. (1991). Collaborative study on the use of motility enrichment on modifed semisolid Rappa-
port—Vassiliadis medium for the detection of Salmonella from foods. Int. J. Food Microbiol. 13, 11-20.

[23] Malorny, B., L6fstrom, C., Wagner, M., Kramer, N., and Hoorfar, J. (2008). Enumeration of Salmonella in food and
feed samples by RT-PCR for quantitative microbial risk assessments. Appl. Environ. Microbiol. 74, 1299—1304.

[24] Vazquez-Boland, J.A., Kuhn, M., Berche, P., Chakraborty T., Dominguez-Bernal, G., Goebel, W., GonzalezZorn,
B., Wehland, J., and Kref, J. (2001). Listeria pathogenesis and molecular virulence determinants. Clin. Microbiol. Rev.
14, 584-640.

[25] Rodriguez-Lézaro, D., Hernandez, M., Scorti, M., Esteve, T., Vazquez-Boland, J.A., and Pla, M. (2004a). Quantita-
tive detection of Listeria monocytogenes and Listeria innocua by RT-PCR: assessment of hly, iap and 1in02483 targets
and AmpliFluor technology. Appl. Environ. Microbiol. 70, 1366—1377.

[26] Campbell, M.S., and Wright, A.C. (2003). RT-PCR analysis of Vibrio vulnifcus from oysters. Appl. Environ. Mi-
crobiol. 69, 7137-7144.

[27] Nordstrom, J.L., Vickery, C.L., Blackstone, G.M., Murray, S.L., and De Paola, A. (2007). Development of a mul-
tiplex RT-PCR with an internal amplifcation control for the detection of total and pathogenic Vibrio parahaemolyticus
bacteria in oysters. Appl. Environ. Microbiol. 73, 5840-5847.

[28] Varasteh, A., Jabbari, F., & Sankian, M. (2008). Food allergy. Journal of Birjand University of Medical Sciences,
15(2), 5-20.

[29] Abbaszadeh, F., Aalami, M., Kadkhodaee, R., Maghsoudlou, Y., & Sadeghi Mahoonak, A. (2023). Effect of Pick-
ering Emulsion Stabilized by Soy Protein Nanoparticles on Physical and Rheological Properties of Gluten-Free Cake
Batter. Journal of Food Processing and Preservation, 2023.

[30] Zeltner, D., Glomb, M. A., and Maede, D. (2009). RT-PCR systems for the detection of the gluten containing cereals
wheat, spelt, kamut, rye, barley and oat. Eur. Food Res. Technol. 228, 321-330.

[31] Demmel, A., Hupfer, C., Ilg Hampe, E., Busch, U., and Engel, K.H. (2008). Development of a RT-PCR for the
detection of lupine DNA (Lupinus species) in foods. J. Agric. Food Chem. 56, 4328—4332.

[32] Miyazaki, A., Watanabe, S., Ogata, K., Nagatomi, Y., Kokutani, R., Minegishi, Y., ... & Hirao, T. (2019). RT-PCR
detection methods for food allergens (wheat, buckwheat, and peanuts) using reference plasmids. Journal of agricultural
and food chemistry, 67(19), 5680-5686.

[33] Betazzi, F., Lucarelli, F., Palcheti, I., Berti, F., Marrazza, G., and Mascini, M. (2008). Disposable electrochemical
DNA-array for PCR amplifed detection of hazelnut allergens in foodstuffs. Anal. Chim. Acta 614, 93—102.

[34] Dahinden, I., von Biiren, M., and Liithy, J. (2001). A quantitative competitive PCR system to detect contamination
of wheat, barley or rye in gluten-free food for coeliac patients. Eur. Food Res. Technol. 212, 228-233.




e i .
RPN SR BINAE £r ol oolads « 1E¥ sy o Eolosb o @33l Juus

RSP

o)l Sl , L \
(e g &Y - )
25 s Sl 325 gor 555 338 - -
Ol suro olKiils cond caslails
e (LS olRzils a5 cond (5558 (ggmisls Y
Olehel Gako 5 ole Sph (oo slRt Lol (3 ~
. A .o & ik kS - | I = S
Ol soio oKy i el (6,550 Y | / _ ,//"'"*’.j.:,:_-;

*Mahtab.tarami@yahoo.com | . ) ; \

VEY VNS el 5 )6 b
VE Y/ AY i pdy )l /

Ik : ‘ % | /A‘ls, -

o\ Ulg.uzcu wlugjtm Ulwg.us
S e gl iegle oS Cl).ﬁ.uul).u L)‘“QJ (5').) L.J.)L?
N

ol slatiges «Jppol el Jutes! WY
LS)LJ Pl.\S
—e

S5 ol 23l el lsieS ol o 55alS i s e Eng sl Ly S 5l 3l Sy catlin ol
ool S50 oLd 3l s gl S5l S g pdyce 58 Sy ey SO pletets GlwgiS aS e (B,
=S5 5 OlessS L Sl sladglgils coda (o (Al o dd (ploond 5 (Sl Saglio S5 sl 0t
ol JLs am s Jaeol il JosS T LAY S5U pld gliseali ) lm pked cnl 0o ags S5U ok Q3L L i
aiile ;Sge else ot oaliiwl uiliw jsld (anse 5 yaie 4y oo YU (S L ale (1,5 gileg S by, a6 F 0l
A die 232y 5 gl el gl codaly Plo e g g9 cdiged Jodoe (i 508 mmglla g (LwgtS (e
HEIL a5 Ay g,y o S lliasl Bl 5 s o g O+ /+ =V [+ /L o350 45 by, odad o Saoliys o350 mxo
2 Ll ao,s 5 (riwliel aSalyd O 5 OOLSE wilsog, Of (sladises sl by, ol 09 ao,0 g+ /F

D ol a0 Y=Y 8 oogue

g ol b odls 51 S50 aY SO o 5o a5 conl Tasls 5L gl ety 5l ceg ' S5U akid gl yseuly, §

S g, 5l zl il o8 b iy e s S JuJo 4 TFME o .05 oo ool zl e ul 58 lesea YU
a—il S SPME jl Jolss agy oy loj o5 cwloads cely il S56 anY ¢ 8 )b 5l.cul iy SPME
Lol (b eoyalign (b sl sl o (60 (b aiile ol slo i iigy 9SG TFME g, asl)| oLs; 5l D]
Celg53 1 s ieisha ST o o Sl oS sl e (65 oy 13 ST S35 sally el g 5 U
o S8 Ty dadla s jiiw sl LA L Y] wloas asl)) 149 (6508 T gl /oy b s A Jg3loees]

I¥] codloas 3155 12aS e jlasome
A58 oo 5l 5B oolaiwl 890 00 5 g bay Loy 5905 il il ;o Cowolle slaalglgl aile Lo el |2

www.lJLK.ir

—
—




&Y s o losds

oS plitie g cio o Sl o ST liiie 4oy sl 65k K lls Cowglla slaalglyil [VY s 4]
‘_gl_ﬁw)}uol.fyl.: Y| l_bw)j.uolSle colw 9 4_4‘.’ ) LQJ] ool @L@‘ J_J.) cuw)yl.u 009 M)Ja..:u
ol b wdlls slaaglel da] g5 L-auST 3,5 wylla sladglyl ol lacuwills 5l g9t
VY] (550 onablise Cuwglla slaalglyil o [V V] b )36 L ouds lo Jsle cowglle sLaalgdgil [V -]
ool (yo,155 L8 SYLae jo calizee SLoS 5 fdond g an jod sl 2l ol 5L8 lgseay

Pl ol 055 il 5 (sl el 5 S 5,000 Slole (slog )5 L iy ;50 e oy Sl
o 5emelS s 58 lwginS ool pogdle VY B VF] ol 05,5 haws (s5lwlas pole 5 o avhas o i3 S
.\...:‘9."50 aS ool @‘9‘)5 Mj)m 9 LJ""J (_gLQoa)f 6‘)& |)_>) sCwl 4.:_9; )‘)_9 ool S y9—0 l_mw)wls?.'l.s 9
S )_; - ,) LS‘L“F"
LVA] o igiocs 5 5 Jrog o 98 o E-LlS ¢ Jlito o lgicds calisre  ame slys o, Sloe 18 aii oyl icalS
loard S 5 ylwsin youls b IVY] cudoss o [V ] T pguibis oSt oo dY -] 7oKl ST 00

P Glgmieas .onl 48§ O g0 gzl peiwl disy 10 HlwglS ey 805 (6l o (ol M a8 Sl oz o
5 [Y8] ladg) g0 SPME ([¥0] —oblise asls 5Ls lyseul [YF 4 YY] SPME 5 )5 (luwgiS il el
51 ool 390 50 (135 ged dbo Sledbl 5o ¢l ol L aimlons ooliiwl [YY] s 5lo sl 5L SausT,
sl HlwgnS S el ol (Sl 5 lal ol pl Jds aculonis i 9SG TEME g, jo lwsinS
B w205 9)lg GlwgiS dm pled Cdzr (D) g (Sile (5)lanl 09t T ) Somglla Ladlglil ooy, ol 5o
g oolai wl TEME jo Ldl> yls e

sole o Shas 908 oo oloul DS 55 9,0 a8 0, Shae 10 ¢ oleond sole ST ylgseds ¢ Jgol il Juis! Lal-\ Y
sals IS OB (DL asbasal 5 ,b 5l olgwo ol ¢ Joro jobods a0 0 )-8 )_..:l; ez |y Layge o0
&' Jaeol il st LaT-V Y g llasls ol 3l s ay 09 e sy Y g s ol s 4 Dyl - as
LAl el coenl il oo ; sladiges 15 oS 5 ol 6 S0l o tadlw

5 TEME (35, 55 eoliial (6l Comlla 5 (LS 4l 5§ CujomelS 6l o dd aned (b9, (2] o
ool u)l_.pls 9 u] C;LM..}N )‘ Jy.)‘H‘J.......)‘ Lat-yy C‘)M‘ ‘_g‘)_’ u_'ﬁ...alf M)yl.’ p_Ld )‘ o
Ja‘}.c)_..)l.ﬁ O oolatwl (5,50 3lail gl uilas gl 5L ST 4y 5 gz YU 0, Shoe L asle (81,5 55leg )57 5o
(03zly (e 5 pz s g9 gl Bl Gloj cdbiged (Sgr )0 cawelle (LwgiS jlaie aiile) oK iule;]

s 33 0L Gl IS lie G leds g o il a sl Joles Sose g ST OLLS 5L

3
3
3
Y
i
3
F
3
D
3
3
)
3
o)
¥
)‘
X
2
3
B
:
)

G925 @ Pl sk O

www.lJLK.ir

—t
—=

@‘;yl‘oj)s Ko )| sslaul la ‘;‘;yl.oj; 6)50)|..\.7‘

(HP 1046) (il yold 5,107 @ 5000 “YL 5 L assle
i plosl (Ve pl asged aals) owd G, 3 el SO g
N mm Al ki x V0 mm Jgb) C8 e SO
O S o eolaiwl (gilwlaz ol o (F pm )3 o5lail
Job s Jais gl o0 giw 4 (V x Y omm) L dlxs
YoV o ¥Ve¥nm gy, oy an jliail ) (SseSSly zoe
o3ls joe ygimw 3+ /O mLimin L ,> e yrw b ol ooy

L Jgloxo g (o2l Slgo @
e Vee,oeeYeoove Da JsSgo p,m L lwgtsS
eJgpol sl sl LAY g camwglla (o alecwls ooy

NGA I PSSR WP IV} X VIV R WL PRV P OF SR W

el 420 b Jobgngnl o pgil o il ¢ Joilie
4...@4 QH‘I"LJ Ko l_> ua_ll.‘> u] U 6)|~.\_>).‘> HPLC
5 e Joolin 5o Jopol sl sl LAY sl Jolome o

e A b Jodome 5l aslys, slaJolore



o i -
RPN SR BINAE £r ol oolads « 1E¥ sy o Eolosb o @33l Juus

903 Sl (b 00 eSSl s ol ea S Y
bS50 anY oils g jabge Ol o a sl 0 Gasas gloas
iz gl A S aad Jlaiawd S 5l eolital b ga>
mm s, 18) SarsS glaiind s 55 53U aded e U]
9 4Bl Al B Bae a5 s Josbe V) - pL 55l (F

S 3,5 HPLC am Jodoe 51 Y+ pL o)1 51 e

-
it o
2cm
3 »
\'.
lem | Ceagpelf K3k i
b

Jval gyl jupas A5 los () S

2l sladiges @
olzils ML wlbbaaal (995 Oy 5l st Sl
g, 3l eailog; ol digai ol oot Glpdol aio
iS4 o5 (ol olaio) s 5550 5o 5,00
e yslaer (Ohal leiaol) Hlahol xio olS_iils
pm Sebl =l sleslawl U zlysel 3 18 Ol sladiges

NI -y

OlwgisS | Comwglly ol oo Shg e

55955 95y o b lwsgisSTemglle (o ld  wliiicsu
2 b g 205 5 aalllan 090 e e iy,
OloginS yarly 5 Couglla pléal lont oals (Lt (V) JSis
3,5 cdalin pgal o g e,

r Slp | e 5 gy (g S o gSy Sore 0
FT-IR il o osliiw! ylwgiSTcumgdls ol (655058 50
sty o3 y90le grimcinls 3l soliiwl L ATR cl> o
XRD 595 an oliws sl Mmiw il oSiws ol
i Jodss 5l sl U ol e ol o ooliul

Bl Cewoa

0 gaolS Camny 593 s i @
b (F37 Sl b Cojonels S il o LS anlllae ol
Gol> o, ) Sl sl sl VO MM cads jsboay [YA] o
Sommoglle (y55b ad ags )9l 5l 2/ FO B g GlwsisS -V G
s el 5 09Ty sl y5 ol b gl 3l el ol L
39 s S e 9 3 il a0 Pe glos o celn ¥ o
L) Ohasn (o G0 6 50 Ogeilimges b 03jen LT sleo
o5 ilw az 0 Fr slos L oyl o 5 s, (VIO oM Lsls , L
Seiwl a0, 5 15 6l and SCis celw Y Gas 4y
VMO s Sg j0um oo YO MM 8 oa i S_is old conileudly
et A s 2 DT (s g 9t bogt 4230 V0 e 4y
D 0y e lw V) CM lakad 4y ool Cwddy iyl

Cawlodds sols uL..m.: (\ ) JS—AAJ e Ls.!.‘i‘s J)L—) w—u uu—i-c

I¥a] comwgllal ylugins 36 pld s guas (V) JS

S50 ped glymsnl iy oy @
Voo an Sl kb el el a0t 5l U8
b s Jlosws Sl oolaiwl b pdid o sl i l38
G VO ML oz, glaand JLg S ash SCis o
A_N uél_’> A= ool TFME ‘5‘)_> 4_|9_u Jj.l.?u: V¥ mL
i i S 3l sl U (sl JLa YLy 3 53U
ST SR Sy B S Ve B AP KVE SJPRE WS QU U- S T
ol ) 5l eolaiwl L diged Jelowa (V) JSi) ol ol Jog
BUl sles jo zl il g oojen |, 488 j0 9o Ve Ceyw L
okl gl olKe ol plosl aado ¥ Sas an

3
3
3
Y
i
3
F
3
D
3
3
)
4
o)
5
) .
X
2
3
2
:
)

www.lJLK.ir

—=
-6




3
A
3
Y
i
3
3
D
3
3
b
34
)
I
)‘
X
2
5
:
5)

www.lJLK.ir

—t
&

Sl a¥ il ai e

T gl il 1y asglla i 51 (65 lsdings gl
) OlwginS A Cowolla alide S5y Comnd b SHU L3
Sl gl pel gl g 5 (9l Sig ame o T 5 T O
(F-1) 5 (V1) slagiodn 0 Soou 3)50 slaghy, Gl
G b pdid a s ols s ((F) JS) Lavosls .o oolaiul
JesF WY gl el sl 1) s e (=S 9o ,0 VO 34
o g ol Coglle JLSLgil 5,5 Al Jgaol
it Sgnge | gl il (LS g 0,5 el B ol e
1) Sge g Wlgioo Comglle gozn (o )gil VL jmalie o

boe ol gzl (Sl oml s aas ials

012 - .
0.1 4
008
0.06 o
004
002 4
0 - - - -
0 18 an 0

e _,.'-i.: JU.LII‘-‘& wiw)

Yo mL 3 ooliswl b wlid ! 5wl )5 Cawglles jladio 51 :(F) JS—i
iz (39 S g ung.uSY/’ g2 59l (i) Sl J gz
9 S P o2 (Jgilio gt JM>) 0t dntd lowginS & o )93U
LAl (4o Ve e Lazlg (ylo ) g adinds Fo 1zl il (ylo YO+ pL gl

Vg5 GlwsiS Y g ol Jokowo 51 3L phid ats 6T

A eolaiwl duo o V Sl sl Joloea Vo e mL o o6l
Ao mL Gl glacule L SHU laay ol ol m
k9 s 6 By b a 00l 58 Jadowe I VD 5 Ve VO
(_g‘).sjoél.n.._u‘ V\.JLJ C‘)DL._...J‘ 6‘)" prl.aﬁ )‘u,u.._m..\_m aslsl
5| e 0 ool 0 pg/L cdalé b el ol zl el
Jole YO« pL sloslaiwl b oo (6,135 )L sloapksd izl 5ol
Ol gl aias aid Sogwl gl plo> joa i 80 Ve b
(OlwsinS Joloee VO ML 3l ookl L oo gy odud a5 0lo
Calbed (oSS SLedMbl (IV) JSi) o)lo 1y (=S o e
A Al VO M (5,595 aSwg, S 3l ookl L L3
oeals ds s zlsewl oo VO mL 5l s slapee o
28l LialS Seass lapks o e bl o, > Jlasl ce

| § AM 15.0 0 x Isfaha Tech

&hadlo 3l (o Jom' (g (5395591 @ gSwg S pguai H(Y) JS—
1Y) comgllal lugins <o japals 0650

b sl " 5501 Ay Sl a8l il
S| i el ety 35 legtS e wella
o = odaline EDX (6503wl jo ()5 5 ()39 05
Ul e co b 0 )5 0ol 1) Cowglla 5925 0uis ploxl
el cwsay VFE gim' T Sl o

SN (1) JS 55 sgieSTamsgle oL FT-IR Gl
Yoo oo¥Fe e om! odgusme jo ald . Coloas ools yioled (AT
5o add 5g oo 00ls Cod O-H (slmog,S oS il 4o
ools pluais! C-H sladisn as YAYD g YAVA cm! osga e
slwos S S il )| Jdo a, YR om0 alBaig o
VOY em! odgass jo ald el Conglls S o JnS's 00
CH cloog ) o—uas § CO clrog S oy linali alss ) 4y VFVO
05,5 J—doan A FFAlom’ o als s co 00l Cos lwgiS
ool )| Lo as V- YO em! ssgase jo ald ol luginS ol
ag) el NH i ol Copusglla ) Si-O (slnog 5 S
okd XRD (6550 [¥+ g Yal w samlie YOAY em™ jo gz
S YO =Y. sga o1y il Sy (oSS Sledlbl (D) JSi)
OlwgiaS G YA g (V) 2) Gloprlias s gasas ol
A Y0=VY o> o gl aliog o ool Cons gl g
3 mbes IV cilonss ools Lolazs (- + V) Camwglls Slxio
(koSS SLedh) (M) JSis o 3l g codbl o 2iSen
Ol 9 SS9 008 (sloog 5 (sl I lwginS . wloas ool LS
oS50 (sl T L wlgi o0 a5 Sl 995 LS y3 (gl 2
sl 3l 4 ls (AiSem (s e Wis B,k il oyl
15 S5 e (glnog S (6o (el il AN V) ol a5
ol o Lol gloog, 5 Ly ol _so Lol el g5 5L
S5y 5 ol (slo0g S g Cepsglles JonS'g o (Lo 5)
oSy a0 a5 402l ALl (LS o (g
ol g o3lar lale (glmog S (rar (S5 sy 5 (selg s
sl el Cdz Sglw ol Ll nis



o i -
RPN SR BINAE £r ol oolads « 1E¥ sy o Eolosb o @33l Juus

Pl oo Lo plowl S8 Jog S5 0 c Bl Cag
@S bl wilsy Blas an ) o L8 itigy gl 5l 09
Sl olen anly LS o iis Jeilie VYo pl ((F) JS)

Oliiw.\ el
 diperity
135 4
I
2 4
1.3 1
] I l
0 A T T T
110 150 200 250
i (uL)

L ol 1l (215 gt PS> o - 51:05) St
9 lwginS ¢ /Y g g9l ((F)9 v—ey0 V) Sl Jolxo 18 mL 3l ooliiwl

Oloj cadds Forzl ymuiwl o« Jgmilio :giicinnis JM>) Cammglld +/+FO g
Lra] s ai (oo ¥r i Sos cdalé (A ids Ve ioialy

Vs 04 slagles js Lagilesl Ul izly ol
a5 yebyles i plol (Lgol B plas 51z L5 L o) aido
SDgol B gl g oo cdnline o aST DleMbI VI IS o
3 ls by ol cdbl Cazly o s LB Sl an
plom 5l )5 5 4ido O Sae 4 L2y (sum Lol
Jsboes 5 bl gl 5l sl 3 ol i oLl g
Foglhe Fo ¥e Ve 2l ul slagle; loolaiwl b o Lud 4
obid (LeoST Sledlbol VIT Sl ol ol (g 5lwdings addo
Jolw s as 4aBo B Dol o sl j JUKw a5 ol
Ve om gl (S e oS5 gl Jdo an Ll o) oo
Obej Ol ai3o Ve Ul Loy Aals (sl caiids 0
Al bl zl sl
¥ o sLapH o glseul LIS 1 asges pH 56
ol Cople an azgi L .o8)S 18 00 VY LS
B JSsan Ve 5 slepH o o(pKa~ V- /F) e JU]
oSS Sledol VIIT i 50 a5 jobjlan o)ls 5929
soba ALY (o pH ozl meul L g go cnnliv
4 LapH ol jo el as ‘:_ilgdi 3 g sl o &
L ol oo Sl JonS'g 000 09,8 el oSS
A S Lol o3l el 5 haSg e slaog S
O mdloyly Lo iaSmen 5 (S3gy0e WSgm S0

S5 ¥ gl 0

il Gilitee olie 5lo wiiged cilize sLa sl
or Sl (el (S35 9me,d YO g Ve Ve i et) o
@l azg b ad 4 colbl gl il Sas o958l 5l
Sl Jsloe 51 e BT 2l se ol o (LoSS ledol (V) JSis)
S glas im0 JuSKmw 5 YL e ld g ydw a0 0 Ve
iz |y Sa 9538l L bl sl LIS aylél ol
el (Sad Jlaie iolBlL ol mosg (oSl ST
T LS ol sl e ienlS s Sy lons 5 U
o Sy YL jlade il oo 8l 3La 4 Jo-doxs |
sl gzt ool g9, s lebas 36

S L anl bl isly ol soliial 5j5e D>
55 g Sire L6 HPLC 5 JUT L s ol bYLzsl L6
It Jowlin dad la Pl ol jmogdle 050
g il 4l (iSen ol (ol (slsvog 5L algi oo
oz oo 55 Lalse il azmo Lialil |, iy llS
Js3bsnainl o Oyl gl (Joibie Jols (T P>
olid () J5) (0,28 loools a8 5 1,8 uz_il.oﬂ 3,5
ol 5 bl iy sl P it o 45 Sl
@ lize slapzes i Pl gl 1 ey ol
S e L Gl (VO 5 Ve e N0 Y pl) Josle
FoS slapze o olsasl e Ul Lialy jg ety Josibis
9o (=l 5o 1y i8S 8 (o 3550 VY - UL
Ot B oo )8 Pl (9,0 Giden Sl ol ot
Oty o8 Sl PloJlacie JBlas Dzl Plo oo
S ool | sl

eli'..-:l ;-.....-H
09 1~

08 -
0.7 4
0.6 4
0.5
0.4 A
03
02 4
0.1

[V

pee O b dEbanss)

M

ool b olud 1 yoinl (31515 ps g PS> £ 95 51:(8) JS—ib

[ FD g g ylowgiS + IV g9l (=39 Moo V) Ssimw! Jg—txo 1O mL |

Oloy adindd Fo izl il yloo ¥ O pL tg—imnds S px>) Cormwglld
Lra] (0o yo Yo touis angd Seod e lalé aiBo Ve iodslg

3
3
]
Y
i
3
F
3
D
3
3
)
3
o)
¥
) .
)
2
3
:
2

www.lJLK.ir

—
Ay




3
A
3
Y
i
3
3
D
3
3
b
34
)
I
)‘
X
2
5
:
5)

www.lJLK.ir

—
<

45 0 daloe aigad Jsdome o T cbale 4y gt P>
ot b dgrge b9y 6 S oiludl ol dnlio 99 1O L il
Joalyimd s G 6l Q3 2 (e (25
aS ol led . wloaiis ools s (V) Jgaz jo ol sladises o
FBla gy i b by ©83 5 pansid a9 o0 odaliee
Pl o5 p2 Sl 9290 (g, 59 500 S9—w jliogm amlia
e 53 392 05 S 4 gl (o 5 9l osliinl (il
9y ol L a5 092 155l S j 03be S i0dle (L
SOl i (sl (o B pre gt jl g S (sl 10 ST s
3Bzl asle giw sla g, L awslie joais colaul
3 (g 3Le) o0y Sl 4 solginiin gy < el
b aslio )3.09) 205 (oo (JI Plo B e o )b 5l s
5 o Al 3Lz sl o acilr b gl sl
o od sl lad> e S g ool g, S L soleiig
&l il Blo 3,9 So 5l aS TEME ol s awain JJs
) S 8990 g, 5 xS0l ) WS a0l gl p
4std Ly s 4 o lid SPME 1.8 (355 s ool SPME g,
A St il 0l Brae LS Wl e a0 5 (Ll
Al Bds galpiion pld ookl L aladl>

ele 0l Cdx g5l o cege i (i JUT g 3L
el an e BT s S w3l i l38l asgei pH 4 S
el alS VeV clapH s glseul LS g i

W09y wylacl o

Sl ke iy (30,51 Cmdty gl age byl
D9 5 T &

N0 mL :luglS Jolowo poo

(535 59) )0 V0 ' gl e o

Vg mL™ (S cale o

Jgbe VYo pL i0odsly Do

a0 O :odzly ley e

Az Ve izl sl ley e

Ve gL ety Ll o By, s (s g
S bl ) e is o> 5 (g5l 85 o> 090 O/
I 5 pEL S (d dwlre Y g Ve g5 an JLSw
bl o ), S0 glmil s 6l Ghgy 62355 0
D9 do,0 Ve ug/ll

2 ST el s ol Gy Sl oy

Jedlpi! S -GN a6l ol 5 1yl sl sbgy plw b o &1l gy dumn o :()) Jgor

(aido)

C:L°} . L5 o 0 O _—
< ee - w‘ e
E"J‘“ G‘)M' (ML) 5.9-.\"3 (ng/L) (/) S (5)‘.‘.5") v

axl 0 aldog,y of
[rv] . Yoo . I¥o 3 TERT eE ) sBSE/HPLC-UV'Y
sbLn )M|
[yy] £ - /¥ Slogy g oML SPME/HPLC-UV
[vel \Ye 1+ /e ol g 4140l SBSE/HPLC-DAD "
Wl oy  SoweldT of
[val Y. Bee oovs 9 el S FPSE''/ HPLC-FLD""
Slyol g (S
[vs] §o Y. s AIY O s 3 4zl T SPME/HPLC-UV
Vs Y
[vvl - V8o L Ve> VI MIPSPE' ' /HPLC-FLD
[¥al - Yooo NN WY ool S ol SPE/HPLC-FLD
4.3L"’.>5) 9
W Gio T s (4
. Y. 1. oI q 9 @l b NS TFME/HPLC-FLD
)‘ob 45&‘».:3)




o i -
RPN SR BINAE £r ol oolads « 1E¥ sy o Eolosb o @33l Juus

%3l aigad 3IUT (6l ool Cawsas gl (Y) Jgao

I i

2 D2 A~

3% 331 %

] @ =

1 % 2

z %) 7!9
Vo2 | YAY @& )T Y/ of

ND'Y .

AY AY (& - IOA) Ve 4oy,

sy VIYE & -N\Y) Y/

ND !
A MO (& -/5A) Ve YRAH
. M + . . 1
149 Y/eY & -VY) Y/ ND <l
5 s (& /YA Yo S A

1. Thin-film microextraction (TFME)

2. Solid phase microextraction (SPME)

3. Silicon Dioxide (Si02)

4. Titanium dioxide (TiO2)

5. High-performance liquid chromatography (HPLC)
6. Quanta™, 450

7. Jasco-FTIR-350

8. X'pert Eindhoven

9. Belsorp-mini II, BEL

10. Field emission scanning electron microscopy
(FE-SEM)

11. Energy-Dispersive X-ray Spectroscopy (EDX)
12. BET(Brunauer-Emmett-Teller)

13. halloysite

14. Solid Phase Extraction (SPE)

15. Solid Phase Microxtraction (SPME)

16. Stir Bar Sorptive Extraction (SBSE)

17. High-Performance Liquid Chromatography
Ultraviolet Spectrophotometry

18. High-Performance Liquid Chromatography with
Diode-Array Detection

19. fabric phase sorptive extraction

20. high performance liquid chromatography-fluo-
rescence detection

21. Molecularly imprinted solid-phase extraction
22. Not detected (ND)
23. Standard deviation (£SD)
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1. Coeluting 15. Parallel factor analysis (PARAFAC )
2. Zeroth Order 16. Multilinear
3. excitation-emission spectrofluorimeter (EEMs) 17. Trilinear
4. high performance liquid chromatography-photodiode 18. Baseline
array detection (HPLC-DAD) 19. Peak alignment
5. liquid chromatography-mass spectrometry (LC-MS) 20. Rank minimization (RM)
6. Predict samples 21. Parallel factor analysis alignment
7. Real samples 22. Background drift
8. Known 23. Amigo
9. Expected 24. Multivariate curve resolution (MCR)
10. Unknown 25. Liquid chromatography photo diode array (LC
11. Unexpected DAD)
12. Trilinear 26. Alternating Trilinear Decomposition Algorithm
13. Quadrilinear (ATLD)

14. Quinquelinear
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evaluating sources’ -+-
1| of uncertainty in the ~

Tensile test -

T, o= 3 = |
. |- L - Abstract

The measurement of a quantity has errors and uncertainties in the final size report, especially if
this measurement is done with laboratory equipment. As a result, to obtain a more accurate value,
attention is paid to the investigation and evaluation of the factors that create uncertainty in the final
value. Therefore, in this research article, the factors and parameters that cause uncertainty in the
final value of the tensile test, which is a widely used test for examining the mechanical properties
of various materials such as steel in the construction of steel pipes for use in water, gas and oll

= transmission, are investigated. The device's uncertainty and the uncertainty resulting from the re-
f; peatability have been investigated and calculated. Finally, the ultimate stress of the tensile device
= in the laboratory of Qaem Pipe Rolling Company was investigated. The value of 72.62 kPa was cal-
3 culated with an expanded uncertainty of 0.63 Keywords
g with a confidence factor of 95%. Also, accord-
ing to the obtained information, the share of Uncertainty, Tensile device, Repeatability,
uncertainty of repeatability is more than other Type A and B uncertainty.
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factors of uncertainty.
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database for reference materials

for laboratories and related institutions.

Keywords

The COMAR database is a comprehensive database for reference materials that plays an
essential role in ensuring quality and creating reliability for reference materials used in labora-
tories. This article overviews the COMAR database, its importance, capabilities, and benefits

COMAR database, laboratory, reference material
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High-Order Calibration and Data
Analysis in Chromatography

_Abstract

Multiway data analysis and tensorial calibration are gaining widespread acceptance
with the rapid development of multichannel chromatographic instruments. By combining
chromatographic techniques with chemometrics based on high-order calibration methods,
some traditional problems in analysis, such as complicated pretreatment steps, long elution
times, or even worse analysis results, can be avoided/improved. This chapter presents an
overview from second-order to third-order data that cover theories and applications together
with corresponding data processing in chromatography.
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Preparation of a ncmo-blocomponte
film based on halloysite-chitosan as the
sorbent for thin film microextraction

| Abstract g

This work introduced an environmentally friendly sorbent based on halloysite-chitosan
nano-biocomposite for thin film microextraction (TFME). Chitosan as a biodegradable and
biocompatible polymer was used to prepare thin film sorbent. To improve the mechanical
and chemical resistance of the film and increasing the adsorption efficiency, halloysite
nanotubes were combined with the chitosan to prepare the thin film sorbent. The film was
used for TFME of 17a-ethynylestradiol followed by high-performance liquid chromatograph
y-fluorescence detection. Effective parameters such as the amount of chitosan and
halloysite, ionic strength of sample solution, type and volume of desorption solvent,
desorption and extraction times were optimized. The linear dynamic range of the method
was in the range of 1.0-50.0 ug L-1. The detection limit and relative standard deviation
of the method were 0.4 ug L-1 and 9%, respectively. The method was validated for the
TFME of 17a-ethynylestradiol in river water, wastewater, and tap water samples, and
recoveries were found to be in the range 67-106%.

Keywords

www.lJLK.ir

Chitosan, Halloysite, Thin film microextraction,
17a-Ethynylestradiol, Water samples

(@]
o




"‘"‘""‘ovmnlo,
No.43 ® Fall 2023 ® Issue 3 ® Volume 11 LUUTTOUCATRICTIT (LT

L Authors &

Abbas Abedfar'*
Fatemeh Abbaszadeh?

* a.abedfar@guilan.ac.ir

1. Ph.D of Food Science and Tech-
nology, Department of Food Science
and Technology, University of Guilan
2. Ph.D student, Department of Food

Science and Technology, Gorgan

University of Agricultural Sciences

and Natural Resources

An overview of the importance and classification
of Real-Time PCR technique and its application in
food industry

The progress in the field of molecular technology and biology (caused to accelerate
the correct identification of closely related species in a raw material and product) led to
the frequency of molecular tests for wide applications such as genetic fingerprinting for
identification, diagnosis of infectious diseases, food sensitivities and fraud detection in
in the food industry it seems necessary. Certainly, using traditional methods (based on
culture) to detect diseases, antibiotics, and harmful microorganisms in the food industry
will be costly and take a lot of time. That's why modern molecular methods like RT-PCR
were brought in. They can quickly and accurately determine the specific species that cause
infections and assess the food's safety and quality. In this new method, fluorescent molecules
are used to detect the gene amplification process. This allows for accurate measurement of
gene expression levels with minimal risk of contamination. This technique is highly sensitive
and specific, providing reliable data. So, it can be used instead of regular PCR. This ar-
ticle talks about the different meth-

ods of RT-PCR, why it's important,

and how it can be used to detect
RT-PCR technique; Technique classification;

allergens in food, like gluten. Italso petestion of pathogenic bacteria; Detection of food
mentions how it can help uncover allergens; Food fraud.

cases of food fraud.
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Evaluating of the
measurement
uncertainty in
laboratories

by presenting

an objective
example

Abstract

In order to evaluate the measurement uncertainty, laboratories should identify the
uncertainty contribution of various influencing factors on the measurand uncertainty and
regularly review the measured uncertainty. In this research, the results of calculating the
uncertainty of measuring the mass of a ball sample are presented using the QMSys GUM
enterprise software. In order to validate the obtained results from the software, the uncertainty
calculation was also done manually and compared with the results of the software. The results
show that the obtained uncertainty by the manual method and the software are the same. Also,
the results indicate that the contribution of the uncertainty of repeatability on the uncertainty
of the measurand is greater than the other factors; therefore, the optimization of the obtained
uncertainty is possible by increasing the number of repetitions of the test or training the
examiner to provide more accurate results.

Uncertainty, Influencing factors, Measurand,
GUM method, Mass.
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