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1. Wrinkle

2. Flame retardancy

3. Textiles containing manufactured nanomaterials
4. Manufactured nanomaterials

5. Environment, Health and Safety
6. Dry attrition
7. Abrasion
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Sl ass - EoiloeT s o L 15. Hydride generation Inductively coupled plasma
Lﬁ:\.».».ef L..»ch&wl‘o“m,?u ;Q.MHM‘;MJLNK\
O TR o TR R o ’ ’ mass spectrometry (HG-ICP-MS)
2. Arsenic (As)

16. Hydride generation atomic absorption spectroscopy
3. Hydride generation atomic absorption spectroscopy (HG-AAS)

(HGAAS)
17. Hoolak
4. International Agency for Research on Cancer ) )
(IARC) 18. Sodium borohydride (NaBH4)
5. World Health Organization (WHO) 19. Hydrochloric Acid (HCI)
6. Food and Agriculture Organization (FAO/CODEX) 20. ARSINE (AsH3)
7. Maximum Limit 21. Dimethyl arsinic acid (DMA)
8. Inorganic Arsenic (iAs) 22. Hydride generation (HG)
9. European Food Safety Authority (EFSA) 23. Atomic absorption spectroscopy (AAS)
10. European Union (EU) 24. Fujeeta
11. High-performance liquid chromatography (HPLC) 25. Takada
12. Inductively coupled plasma mass spectrometry 26. Electrochemical hydride generation (EcHG)
(ICP-MS) 27.Continuous flow hydride generation atomic

13. Organic Arsenic (0As) absorption spectrometry (CF-HG-AAS)

14. Hydride generation atomic fluorescence
spectrometry (HG-AFS)

&=l

| 1] M. Malakootian, K. Yaghmaeian, M. Meserghani , A. Mahvi. Determination of Pb, Cd, Cr and Ni concen-
tration in imported Indian rice to Iran. IJHE. (2011);4(1):77-84.

[2] M. Shokrzadeh, F. Fathalinezhad, E. Khoshvishkaie .Concentrations of Heavy Metals (Cr, Cd, Pb) in
Three Types of Rice in AstanehAshrafieh, Iran. Journal of Mazandaran University of Medical Sciences.
(2017) ;26(146):196-200.

[3] R. Hedayatifar, E. Falahi, M. Birjandi. Determination of cadmium and lead levels in high consumed rice
(Oryza Sativa L.) cultivated in Lorestan province and its comparison with national standards. yafte. (2011);
12 (4):15-22.

[4] G.-X. Sun, P. N. Williams, Y.- G. Zhu, C. Deacon, A-M. Carey, A. Raab, J. Feldmann, A. A. Meharg,
Survey of arsenic and its speciation in rice products such as breakfast cereals, rice crackers and Japanese rice
condiments, Environ. Int. 35 (2009) 35 — 473. http://dx.doi.org/10.1016/j.envint.2008.07.020.

|51 WHO (World Health Organization). Healt topics. http://www.who.int/topics/arsenic/en/. Acessed on Oc-
tober 31, 2016.

[6] Ismunandar 2007 Popular Chemistry: From the Case of Mercury to the Sun's energy ITB Bandung.
[7] Sambel D T 2015 Environmental Toxicology CV Andi Offset Yogyakarta 1: 13-115.

|8] Magos L Tin. In: Friberg L, Nordberg GF, Vouk V, eds. Handbook on the toxicology of metals, 2nd ed.
Amsterdam, Elsevier Science Publishers, (1986).

[91 WHO 2011 Joint FAO/WHO Expert Committee on Food Additives Evaluation of Certain Contaminants
in Food: 51-52.




8 Sy ooload w V&Y )l m Voslosd w @250 Jw

Maekawa M 1998 Recent Information on Anthocyanin Pigmentation Rice Genetics The Journal of
Agriculture 32 (13): 25-26.

WHO 2011 Joint FAO/WHO Expert Committee on Food Additives Evaluation of Certain Contami-
nants in Food: 51-52.

S. McSheehy, J. Szpunar, R. Morabito, P. Quevauviller, The speciation of arsenic in biological tissues
and the certification of reference materials for quality control. Trends in Analytical Chemistry, Vol. 22,
(2003).

S. Munera-Picazo, F. Burld, A. A. Carbonell-Barrachina, Arsenic speciation in rice-based food

for adults with celiac disease. Food Addit. Contam. Part A 31 (2014) 1358-1356. http://dx.doi.org
10.1080/19440049.2014.933491.

A. A Meharg,, G. Sun, P. N. Williams, E. Adomako, C. Deacon, Y.- G. Zhu, J. Feldmann, A. Raab,
Inorganic arsenic levels in baby rice are of concern, Environ. Pollut. 152 (2008) 746—749. http://dx.doi.
org/10.1016/j.envpol.2008.01.043.

J. M. de Oliveira Souza, E. Silva De Paula, A. da Cunha Martins Jr., A. C. Cavalheiro Paulelli, F.
Barbosa Jr., B. Lemos Batista. Arsenic speciation in Brazilian rice grains organically and traditionally cul-
tivated: Is there any difference in arsenic content? Food Res. Int. 89 (2016) 169-176.

T. Llorente-Mirandes, J. Calderdn, F. Centrich, R. Rubio, J. Lopez-Sanchez, A need for determina-
tion of arsenic species at low levels in cereal-based food and infant cereals. Validation of a method by IC-
ICPMS, Food Chem. 147 (2014) 377 — 385. http://dx.doi.org/10.1016/j.foodchem.2013.09.138

B. Chen, W. T. Corns, P. B. Stockwell, J.- H. Huang, Accurate fast screening for total and inorganic
arsenic in rice grains using hydride generation atomic fluorescence spectrometry (HGAFS), Anal. Meth. 6
(2014) 7554-7558. DOI: 10.1039/C4AY00858.

S. Musil, A. H. Pétursdottir, A. Raab, H. Gunnlaugsdéttir, E. Krupp, J. Feldmann, Speciation without
chromatography using selective hydride generation: Inorganic arsenic in rice and samples of marine origin,
Anal. Chem. 86 (2014) 993-999. DOI: 10.1021/ac403438c.

A. H. Petursdottir, N. Friedrich, S. Musil, A. Raab, H. Gunnlaugsdottir, E. Krupp, J. Feldmann, Hy-
dride generation ICP-MS as a simple method for determination of inorganic arsenic in rice for routine bio-
monitoring, Anal. Meth. 6 (2014) 5392— 5396. DOI: 10.1039/C4AY00423J.

C. Cerveira, D. Pozebon, D. P. Moraes, J. C. Silva de Fraga, Speciation of inorganic arsenic in rice us-
ing hydride generation atomic absorption spectrometry (HGAAS), Anal. Meth. 7 (2015) 4528— 4534. DOI:
10.1039/c5ay00563a.

Lauri H.J.LAJUNEN, Spectrchemical analysis by atomic absorption and emission.

Oktay Cankur, On-Line Preconcentration Of Vapor Forming Elements On Resistively Heated W-Coil
Prior To Their Determination By Atomic Absorption spectrometry (2004) .

A.Ramesh Kumar and P.Riyazuddin, Mechanism of Volatile Hydride Formation and Their Atomization
in Hydride Generation Atomic Absorption Spectrometry,analyticalscinces VOL21, (2005).

Oktay Cankur, On-Line Preconcentration Of Vapor Forming Elements On Resistively Heated W-Coil
Prior To Their Determination By Atomic Absorption spectrometry (2004).

A.Ramesh Kumar and P.Riyazuddin, Mechanism of Volatile Hydride Formation and Their Atomization

in Hydride Generation Atomic Absorption Spectrometry,analyticalscinces VOL21, (2005).

https://www.maadazma.com/

3
%
2
»
®
3
by
3.
3
X
3:
3
3:

www.lJLK.ir

—
—




. e libag
&) il oolosds m 1EY Sl m ) olash m @835l Juw O‘)’i‘ @Mb)l ol

-:e:-r,\al_','al.b 9y

*parvinhadian@gmail.com

).) LQ )S.tlwu &l,.)l
'uyl-\'f& us»"*J _u"*-‘a).i.__

Somlas ol (o g pgal b plareds (uilojold 4 Dol ) (9lea (6) 5 (siugy CoSws S
05y ladls 5 by Jolw aisle iged (Sealins (slavs 1,8 5 (g LSl glizl (yols 18 Buw oS 5 (g, cnl SV
corlan Slge 5l oslainl b s jal8 (sla Silis 51 (6l .ol £5.890 () (YL Coronl oasms )l oals o
3 6l b (Sl g5 sl by (g atile) (s J9S 59,5 e SG 0 JLasl (g2 457 S oo s ST ]
wlwd by g oDl gl ALl (515 ol ¢ jaS gis o Jobow ClSsl wiile ol (5 LS ddlate S yo (85
oz 3l e oo (Jnizmo sl it 5 (Salios sloas 18 o)lai (6l 500 slo Silas (pizman Wigdh oo >k
5 5 ol sla S5 g o eslitol olid il 5 Jlad oS gladiss pH ccg3l5 (glaygy lile
JE! gy JUE! celid Sl Goimg3ST Gatmgail (Goigml b oo e blia 50 005y (Joho (S LSS 5
9 S (50 paitds sl 03 S jgboas iyl (sl SLLS (ol pogdle atiunn drhe oo Bl Cdlad 5 JUSw
g oo oolail (JoSge SIS Alie) )0 pg3509,S el g 4 5

Sols’ oy

O e Soid oRe) PSS
i 5l8 (sl Slis e 5l

www.lJLK.ir




on o .
R PRSI 1) ot o)l o 16¥ Slie ) oslosh w @035k Juw

o, 5L bl o 5509 M

el gl s Dd sla STiy 4 azy L b Sl
wode dion slozge Jobo (b slabligy alox
9 Gt 0 gblu uilpls Cad i
Sl 55 Jelye (i 3l (o [Pl Wit o s
3 ol oy iz glacib ()3, F (as it
(V) JS=8) 050 o0 oals lzs (@) Uy slei by as Sl
18 @3z @l Josee S (2l Sl penlis Jline a5
Sly d Ca aaly o Gl (9els G po
Job o Lz 6, Folul L g ol sae (Jgo olale
Slaaiss daxin i in Jyoe joba) a0 g5
AP (698 jme Job 50 (Hoge bile (oa S i
DgSss et

300 400 500 600 T00
( eaili) a2 Jabo
Ee
100 z
0] o
60 =

=
=]
T

regslh DAk
s

00 400 500 600 700
(Fesl) goe Jgr

i3 o0 oy 5 i (e L ol 1)) JS
T Job 3l b ple—ear ) 5 (e phan sla LGS
Sl G glanb (o) 9 S glacnb ()

DI @) gss b,

5 033l 5l (S el GLas S (oegiilyS 0351

bl lag s slasd Comad plgreds g Sl il 6l
a9 oe s 0ol iz slagisd slas 4y ea
Sy s ozl osims Lt _asilsS 055 ,Sas & )ls
Sl e S 25 B g (il 58) 00t JnS (9558
e Sy g e e o Joene joby (cegitlsS ool
AL plgeay piion a8 Cusld slaJoSge 5 ol
3 emegilsS ool hls gy o0 IS am 0gSng S 5o
At dlgay SLoP U (S L o0 0) o5 s
sloop)5 st ;o YU (cegiilyS 035Ls (S j9-boas
sl Sl egiilsS 005l el g llas (g lo g

ams Sl 4y oy il (sla S i
5o oolazul 8,90 S, 5l (g ke 00,5 o0 5L VA

olse Gl 5l aazdly dangt oy Ol j e (oulidizdl;
(oS SVl gy et eleilys; b 4 Glgioe
Saste ((y39,) 93] S1aSS) 5 ob hete TO il s
Lo Sl ol 4z )1 5,5 oLl o5 Jlananns (Sloged il
b e 09 5l lely aiudlgo g Wog (K lems
g Al s o yald Ll in Ll wisS G
ABS iz &S S jold p (e Sl gSing S (Sl
0,95 (pl jo (ol b aidgd abe ciods aisle o
SIS JSmag i (sladil 4 (egman S5, (riz
St [l S jold (s a5 Wl i a ST
Coyold sla LA angs Glp Slae) 5 Sis
Orazes BB le cal 5o o5l wal)d (g poe egian
O yold (0 Rl SlagilS sl S ol sl S
D] S5gs 2,6 020 ,ST 5 T B (el

Olpedr phess 08 (Rl )0 Cunpels S,
S5 das St sl pneas Gln Sl s,
iy S S otz b Uapgigiles 5 lnacy
@l oS sSae ol a5 VAT Lo b Lol e 5y
5 <l glacdl o S5, Jlasl addllas 6l b Gl
(_g‘oo).’;....f oolaul u.,\_%)f )|)§ solazul 3,90 035) ‘_thJjLu
052 V¥ ams hlgl o el cpl bIY] o saaliss T 5)
b laggoly 5l (33,5 Jloplas sl |y (obg, g8 ol a8
Ao S 30 90,5 glul i 518 sla ST, 5l eolanl
Jsb 53 [¥] agas ol 81, il gligiganl ple (5 yus
b5 9 Shlgiganl ;0 Lo iy arndS JLo 7
sl ool il 5l glooyins il J5SUge  Jslos
Fo:se Lk Sy o ]y st g 00)S Wy,
Sl Sl 5l (ols Bl ;5 a5 S jold slacls,
ol 63,5 a8l eai 15 o 1,8 B JgS 905 ,S Lo

b j ple 9 S 5l8 (sl STLAS (5,5l L
gl "ol 5o sy 2SS L JsSge Jslo
Oz stk slaally ol axwgi 9 (2lyd (wgye Sl oads
dnngs i eI L i (6 Rt joboty o asdly
¢ 5 05l 03105l by 0uisS s 1old (solodnas ogiilsS bolas
Soxd o9y P9Sg S 53 B sl |y v ol
psale [0] cud 05,5 wald gy e 5 silSen
AR Az 18 S yol8 (gl ST i darie glacd i
Fo:se (b g8 990 10 (205 o vl arndS
Gkl 4 axgi Loy 4 oz sla Silis anwgs (ol
3929 P e 55l S 28 lagge Job b (pdx slacil
O Gl iulF 5 p)l5 A ol Silis slawd @S o o)l
3l gogame degazmo j ilos S oy (9l 0 g5y S
o ool AES o 50

a3
w
9,
E
"};
4,
2:
4
3
9
t3
Y
3
3

www.lJLK.ir

—
-6




w
9,
E
‘2;;
4,
4
9
1
Y
3
i
3

www.lJLK.ir

—
&

8 by oolesd w V&Y )l n Voolasd m 2350 Juw Y

‘uLquS 9 ‘f:)m LSLQQO‘& oola_wl )l J_»ol:- USJ—A.AA-»-‘ » 0‘3_?
2L ol sl Lol 51 (ool a5 F958d50 LS 5590 po
A i en s o 5l oo

s )51-9‘5&&-;) -.

s San sl i sl S sl
5 S5 sl ol o slncllB o sl (5 5
Ly 45 ey 3blie 3 il sl 85 it
RV R R ESIPRVEL SN I Y TS SV L O] PSS - T- S-S
0P 095y S ;0 o3l 3 50 (ad sla) i 4z 5
Sy il B gla i )3 (lime belas (V) Jguz)
by las ol s Lol caisS oo sloul S0 50,8 gola g
e sl SILES Gl e Ay U Aan i
bt )i (b b aS cond p Y el s gl
Wil 4l cdillas LS Qi anios e Job L g8
Jsb 33 SIS gl gy gt il il s
(0=b e Vb 52 a5 e bles) 3-8 o0 pelais S 25 g
5 5 e 505 s Sn sl o5 (s g
55 055 ) 05T Ot i) g b oad S 5.5
Ol gazme )3 05— poele Slapinns gls il g (ol 050
O oAt gge Jobo 03lg0 L 03 ;0 S o5 4 ol e
S gl PO L5 F

Ol P98y ;S0 50 (S Sl (gd 9 53 (b bgbs () Jgua
D g5 w g 00 yws

o8 =,b 0y

FYV. FAA e T
- - - - - . 59551 o9
oV, YOV YEE[ 0Pl O
- - - N VR 2 23 B P R
O [ ESRPYIY

- — | OFY | OYY [FOV.FVYY[FY- FFY| YOO owls

- pole

-l -1 -1 - - FRY O [FYTOYSr s

sev [ - fasAl - | A - el
0%

o

- poule

e M - - - sy

- pole
R SUIRY

- pole

vl - - - - - = | e

Fh
Y0

808

| - |oval - | ars [raprs| ves |om ey

_ - -l - - 173% - 0% ¥

(S G cdile wile ()l (s Jslge 51 50 e
[5] st oo glie 0l 0> U a8 ( D> cyad o pH

OFP 2d lp (Hye (gl cpd )lga it 0
AP Ty Job S 3 5 (o5 sSesll )
S )l eeegileS 005 48T (> )0 w09t e L
Sl Sl (b sl 5 0 am LG slaggigs Ll
L oas oSS gl slacwY s p (o)) S5
oolitl jylaiea o] 51 (SasS slawil (A3l Lo ild
g oo 03liiul 03 7S lae (il 58 CgSng s 50
O3B e DSy Se 53 ol 3590 (655 Slapinns
45 QS (o0 Sgitme (ol (55 (b by et | S o0
81y il ol 2 il [N 0l ol aiz a0 (ligy
alie 05 GYsb Ly ol gl ,d 3 L oS 28 e 90 50
Gitien |y 5 tagil Laas s Laes ol s 45 05 o J S
o mabole by il sl S elsl sl 105 )3 a0
ol cliie LS (oogiilsS 033k g (Jgo (—hgelS i p2
S il 050 50 Dgludd (gl sl e 45 lata,
ssbas g oaliiwl S 25 (sla)zse Job 5l (ol plgeas
bz Ll b 4 Sl KL S i b IS
L8] el aly il sls (s Gals 4y s

O o0 o5Sg Soe slao )5 gl a5 e Sl
S oslaslay JUKw g oty mlaw b g co ol
ol o6 o (clmosls b s pald oS s cl T, 6l
oS5 ss lyml o el oDl il dlyEl o1 5]
a0 (e plgeds b oo JUSew Dol oals cely
Loy 00,5l Cowoty Gl 48 05y Sen HgilTen
VO Sials Jgime wasS oo Lil (550 (i (555 S5
BRI S| I T SNV I W3vd] R PN S AR
u_...m[\] ol oo plssil o] 380 v dass gl DS
Lol ST (o gt g 2Dy g 5558 (gljlns 5]
Ol (gl 035l Sl Ll caiivnd (555w g8y Seus 50
Sl pzie 5 Sl ga—e Jobo 5l (ol 4SS p o )
@) i el sl )3 Eae Job o aly JUSew o0l
esnzme 5o V] wig o o B (yg0l 5 5 B (25 0 03
Rl A i 0l oo 9l e DSy Se )3 9 LA
Olee (il ol (SlagSng Se ;5 Dol ol B0l i
Gl aS 0 b co by, JYaiwl ol L gl 00 S
PSS L I e (ol 5l S oSl
wdF ;i o o8 4wl 5 il (=l g el sl e
oy dngs YU S U sl s 59

S5k (1 UL Annagh s Sy 5 i &5 jblen
ol 5l 0l Syt (J5SUg0 (olss 5l (T e Jods oy
o5 30 IS ojlail ay oyl yild 5 Eslods S0 e iy
Sute Sl 5 sla Sl anwg slosal) ylgreda L5 ailoais
aS Qyus i old (gla ,Solis an gy ;o a8 Cidge il
Wt (9l e O Se )3 Fuiald) oy Slas 4 LS




on o .
R PRSI 1) ot o)l o 16¥ Slie ) oslosh w @035k Juw

(omeilid Olaiin 0,8 o )8 colaiwl 5j5 9l e
09y 4 W pardm g Sl Wlop poadl s W poadngn
39350 Jata DNA ay (55,0 35k 5 Loy ST al i
Sy g PV zos Job L 5o 8- (20U il gl
=5 5 Je e )L sl sl Sty ppimmen [V -] oS
)15 pssarg s s gl 90 RNA &y JLasl gl VL
Lol b aslgioe g sl ;e OFF 50 i oo iy
03— 03551 s G esll OVE Ly (6,0l FAA il
Pl 53 5l s, tegil OFY Lz Ly (05,1 - a2 S L)
cirb oSl oo (e Jalse 05D SO o S 98-
LS5, o8 (alfan 035 42 i 380 ;3B g gy ailiw ol
Slog s poaedl 09 oo 0dliisl JgjunlS (sl slodams
bt JS8 45 Sonl s paidm g alie 5,51 b3 |
Aoy ey Sy Jdo s Ll ye] Sgis g0 J—ain DNA o
e P90 pgrdgp 03l S (oo Sl 45T (6 iy
s RS, L oglses 5 ) oleg,S 5 DNA
S (S5l Ky g oo Jraie ailes g yle A (39
6o —Fo ¥l o le alwo ol 0 b Slas s g
LS o e LSS 5 " gl Jid Y-y ool
s Slis (ol g b atdn (e slooled
Sk glaa gz 4 gy 3l g i O 50 Jodoe S8
ol L sl 93 DNA 3 (e = (ol I (2 51
) S5, 90 2 Ngbioe Jate il jold Dot )3 (6 pSeir
0555) st 2398 5 3l el YOV (b b3 L g o0
S S5 eeedlS - pade i) 5l 6l TOF s L
S yold gl il ol dopipailid 5 Lacnay ST al i
alf 5o Jslo a5l sl (iseme sloanysS
0d sl gl il jsld il aiwe il s (65l
2 %S LS 508 5095 e 23 L S0l o
S o Sl (e peFaitir el S o Jls (gla i

JINEIIRIPATE |

Sy Gso e o L (6,5l8 50 (559l slacd iy
ool DV el oLl slacss, wisle JsSUge (sLlacbis)
Sl VL (ogtlsS o g eomaldg) 00t Slgdl g li e
JS8) Wl 055 aline slacs n an Cud il sl 0
bglas oS oo csii ) (5595 55k (ol ogdle (T
9 S aialg PH a e ls 5 bl Ly LSy (i
57155 595 4 Sengliia ig-dige > ol o (ol 4
S gk an sl 4z g5 3590 i HolLLSIl LSS, 5o
il ygld Sash 008 S 20 (5598 )5 e b a4zl
loso (Sl (SYsb (Slej o990 S sl ol et ablw
508 sl (o p sln 1) sl Solis e LB
s wgilmoslel (i sla g, Ly 0o y55 (3 slacdl
S e

L loJlw a8 eSS jold sl )0l 51 55k
ool 590 03,508 (e (il jgld 98y Sine 45 S
el blawgg il oo yold alos 51l 5 Y] wilazs 513
So 7 G e D9S8 Se )3 ol 08 9 el
45 Sl e Lts (i Sogamme 5l (S0 agld aiin
ST ALiS ;o (glos S 5 )15 g cwloals >l )b e ST
FA0 jo wis iSlas lhls Sy ol o)ls il jgldgigan]
(&) G rogilb FAA ol la 3 L 95 4 aS cul ;agib
iz 5 55551 = 9,5 5 095 ) sle e Lo g
o5sm oSSl ugd sl 5 FEV o FYS Lol Ly las
2553155 003 el pogdle (e i a) ol 3laie (555
S92 otz J2B Sledlbl 5 cnl YUl o ol
Ol oo 5 (Kb oly s w25 LK) ol sl Shs
ol yold Lzl o o Jl onl b LA coslonss 6 jslaes
el H sle) awmme Jolge 13b Caod o 4y ol
5 ailgs NSl o it ol il il (So S s
Sl Glbgen o SLis plw b ailfa

delo e Mllsssignl e 5 ' omelg, e 1,
oy 5l 6, egil 0F7 b Lo L Lol asl )l S0 o0
Sl wiz 6,8 Glas Slisdos oyt gz (o8 alss
g oo olinl gy Gl (uilisjold CgSug S 5
O b 5l el OFA L OV by las L a5l o
5, sl Ly (35 5851 558 55 5 095
4 Craaldg ) Sl il gl Ll o iz o [
sl Al 0 a3l Ay L aezee Ll

2ok oyl Gl a8 ST Gle ) Sl ol
3 Ceimysls slo,TLis (lgmisay wind oz w0558 (-8
I asS e 13 soliil )0 (s l50n oSy Sooo
oS ol i Jalts o mi) ao ST (a0 )8
P oV lacandse )0 sl Jio (50 (ole 09,5 (30l Ly
039755 (25592528 PH 03505 ;0 Cl (glaila ans s
D95 S Glaied sdae 3 by 5 095 0 Ay Sy o
el o Ly (26,6 o STo0 )00 S92y Jgdome o (538
Sah 4y DNA - g 50 slacks o o ST e
OF zo—n Job pSla Ll e (il jold 5 095 0 e
RNA a4 izmen Sl ool I8 5 Y] aes oo i agil
ol der a5 oy Lol ey oo e glaiis, S5 DNA L
Yok diiion gos Job w9doe Jmaite Lo JsSUgeg SLe
w0y slaolow )3 .35ls (a8 1) 5agil 7Y ()& j5-ba)
oS )t L) 953 e i3y (b gLt 55 (o)l ST
ol sbasSass nlow 9 Lapgsasd )0 9 (b asgign 5o
GladSwg e g Lagna ST i alie b g
@ i db gl (206 o ST glas iz (S50
L1, S5l ol 5l eolitl Sl 45 ol (glod o s
S o o2l 2 55,1 o i) 3l zee Jsb iz

PPy S )3 45 Cgazme (i (slo KL I o0 (S0

a3
w
9,
E
"};
4,
2:
4
3
9
t3
Y
3
3

www.lJLK.ir

—
o




w
9,
E
‘2;;
4,
4
9
1
Y
3
i
3

www.lJLK.ir

'

8 by oolesd w V&Y )l n Voolasd m 2350 Juw Y

Ol S S8 slages Jsb bl sla S,
ks sl 5 zal) le)id L esliul ol (ol )5 bay
oS 5 b olsen |y il ysld sl g cosloads qolass g8

SIS s s gle ild

D] il s, 51 aiges 90 (JoIgo Hlislw (V) S

Sl an Wig b oo ad e L o S sk la S,
b Lol en 598908 L mdy 2iSTy SlaSS) lomea
5 gl il oo i wSs w5l slagal B 5l slos S
ozl jo 1) Ll aS s Hglilusdl oolgsls sluacl as
6099 L5 93500 sSs Sn sl (655 S 2 b
b s jleslaal U o Jlie olgeas [Y] aS o p5ggiie
55 B )3 Cy2 055 )T g i) S (620l OFY
el 0Ty il jgls jLzasl jo FAA gLl 5l oo ol
L1, Cy3 (s egilb VY 465 ,T oyg0 55 o casliin g, &0
S o S 5 OFF oSSy i (63l Sl o)L
G b b eyl sl ilw b, Ll Slas e
el dslie LB 4lLLSII

Sl S; Gy 0l zow Job L CyS claiiw
(=ogils #0°) 30,8 Al j0 4 59 oo 0aslxiS il
()_.uoyb FA) 99 J—“’J‘S 6L_EC9A Jﬁ_.‘a )99 03— MKJ‘J)
b bt L6850 jsba Cy5 ,Klis wig b e it
Syl FYY Lo 6551 = 9 S 55 6l #FY
B 9520 552) 5ol FD+ L Ly a8 (955 ppmele 15
Al o eaisS uilw,ols sl SSlis plw alie 0,105 o
oanliw JB il piz 6,0 CyS ¢jg0 50,8 ygolw ol
Olowe il ols sla ioles] jo &jas a4 Gy cpl ! pli
QHGA ool ‘;]5.4;.90 oQ)l_.j

0uisS i,y sld (slo Sl glail 4y callie (ol pgo yidu o
Sl g smgilsS bla (Salul slo ,Slis « o
Al anlgs aSly y Jade jebay 0o uS Cuweld

LQC}A J}J@ )| (=9 0dgdxo 4O )515L-\S.” ‘5[_%&5))
W5l 4 id g 00l S e (S0 3,8 eole L il ,8)
byl gy Job iy b Hsllusll (lass, (5,0t
S plosl st Ll S0 czge a5 b
FAAIM Loz 5 o0 ol FAA olaluSUl e Jlie (lgseas
bt S o0 sl OFA HelLSII L g g9 S 09551 55
Cwloals b OFA nm oL

Gid O
=
O O C C .
0 N,

OAD
o Mo
0
FAA A ary J,J‘\_('al a5A ,:._g

el y 4 o 3y LSl oo S5 i5 (g go lis L :(Y) JS—
IIYT O8N 5olBwsIl g OYY HoliLwsII FAA Holsl s

SeS sl ateie jsbar LSl Gla XS 5l (5 2

355 035 = paede y5d (0 nM) (ol 050 i) Al o
FYY Im) 50 (35— pyrdn j5 Lo 5 OFF nm) o
sl 5w aS cf’l'x’] 3 ileas aslw o RSN
OBl (s ls 3525 3l slagee Jobo yo 58Sl
L, ol 5l dd clfaus 6,105 Lis gl,m a S 0,00 09 >
B ﬁ,.‘»\o )5_Io=\.s LQ&.)B)) u_>‘ )‘ 6‘0&‘5_517 gf‘} 05_..» oolas_wl
S35 S 28 g Jsb gy b aS w58 L
Olsmeds a8 o oloml gimlein 5 -id slacab (o 4
aw »OVF L BLLSIl g0 ¢ glaLuSINFAA oLLSTI ¢ Jle
W,ls i) e S5 g Al e bl e jg-bay
0= o) SO L aly e il an je Sl alslal
alites sla JUlS 10 o SSE &y g0ds g S o0 495,

b s, HE

5 Cy2 L£y3 Ly5 Ly7 o pwlbw laXs, oolgil>

Ll Jgual 35 Sy i 5l gl ol
ST Ly s Sy o 51 S Sailog,T oy g0 Ly oo
(V) JS) ool fuato ot 4y glitin (sl iy )5 olass L
Sl g Sy g Lacg ol 1] wig s oo Jusas
O yold wiile (i GG Sl (5l i [ (il ol
Dl O o Ll i oo lis 095 5l aldgy Jie 1,25
5 6Vl (egilsS 035 9 (5555 (sl 5 9l 6,5V
95 (S S A Cod il ST Ften Sl
1501 gl S S y a2t ol e
bt gy 4050 (N aze g PH s (6508 Consli




8 Sy ooload w V&Y )l m Voslosd w @250 Jw

g o)
as (e sl Slis )| Py | P
Olrl 65,91aS (53915185 s olitmgly o o 0| ‘fwt%lf ) s Ol Loy )l5 e ol
9y (P90 PPy Sas (paass 0955 gac ¥ bybas L aS by wilosg dvis
3. Safranin O ST . ;
u_gl.' T J}—'a l—’ (5))—:-' (r”-"’..

4. Rhodamine B
T el S
5. Albert Coons b ceS G=Hn O

o, Slis dcgamo 0)9,al a3
6. Green Fluorescent Protein (GFP) i . = :_:
7. Tetramethylrhodamine (TMR) Seedgm Gl e 295 e 3

8. Tetramethylrhodamine (TRITC) 039 0= Jlo )3 Sy dy i

9. DAPI (4',6-diamidino-2-phenylindole) b 0 i glazd, iy

10. Hoechst alf g0 s Gl Ko

11. Photostability (b do> o peal U (6,5

12. Photobleaching Iy Ghgy o=l Oa—el s slacoogass

13 A charge-coupled device (CCD) el ools ialS
&y

[1] Claxton, N.S.; Fellers, T.J.; Davidson, M.W. Laser scanning confocal microscopy. In Encyclopedia of Medical De-
vices and Instrumentation, 2nd ed.; Webster, J.G., Ed.; John Wiley & Sons, Inc.: Hoboken, NJ, USA, 2006; pp. 1-37.

[2] F. H. Kasten, Introduction to Fluorescent Probes: Properties, History, and Applications, in W. T. Mason (ed.), Fluo-
rescent and Luminescent Probes for Biological Activity, New York: Academic Press, 17-39, 1999.

[3] A. H. Coons, H. J. Creech, R. N. Jones, and E. Berliner, Demonstration of Pneumococcal Antigen in Tissues by use
of Fluorescent Antibody, J. Immunol., 45: 159- 170, 1942.

[4] R.'Y. Tsien, Building and Breeding Molecules to Spy on Cells and Tumors, FEBS Letters, 579: 927-932, 2005.

[5] M. Bruchez, Jr., M. Moronne, P. Gin, S. Weiss, and A. P. Alivisatos, Semiconductor Nanocrystals as fluorescent
Biological Labels, Science, 218: 2013-2016, 1998.

[6] L. Johnson, Fluorescent Probes for Living Cells, Histochem. J., 30: 123-140, 1998.

[7] K. R. Spring, Detectors for Fluorescence Microscopy, in A. Periasamy (ed.), Methods in Cellular Imaging, New
York: Oxford University Press, 40-52, 2001.

[8] M. W. Wessendorf and T. C. Brelje, Which Fluorophore is Brightest. A Comparison of the Staining Obtained Using
Fluorescein, Tetramethylrhodamine, Lissamine Rhodamine, Texas Red and Cyanine 3.18, Histochemistry, 98: 81-85,
1992.

[9] A. Entwistle and M. Noble, the use of Lucifer Yellow, BODIPY, FITC, TRITC, RITC and Texas Red for Dual Im-
munofluorescence Visualized with a Confocal Scanning Laser Microscope, Journal of

Microscopy, 168: 219-238, 1992.

[10] M. J. Waring, Complex Formation Between Ethidium Bromide and Nucleic Acids, J. Mol. Biol., 13: 269-282,
1965.

[11] R.P. Haugland, The Handbook: A Guide to Fluorescent Probes and Labeling Technologies, Chicago: Invitrogen
Molecular Probes, 2005.

[12] B. Ballou, G. W. Fisher, A. S. Waggoner, D. L. Farkas, J. M. Reiland, R. Jaffe, B. Mujumdar, S. R. Mujumdar, and
T. R. Hakala, Tumor Labeling in vivo using Cyanine-Conjugated Monoclonal

Antibodies, Cancer Immunol. Immunother., 41: 257-263, 1995.
[13] https://biotium.com/blog/ct-dyes-what-started-it-all-part-1-a-history-of-fluorescence
[14] https://en.wikipedia.org/wiki/Cyanine.

a3
w
9,
E
\,};
4,
2:
4
3
9
t3
Y
3
3

www.lJLK.ir

.




'Sy T et

*Ebrahimatashbozorg@gmail.com

;Ja.'il.og)T clhal ‘5)af0)'|..\.'s| u&;))a
UP9) A S g glgil ) &lmul).;.c 9 qugI

lluLYugmb‘s)lSusl)Syl.og)S
"vghq:mu)ugﬁ)u\--

RV

S5 mipen T S S ol T sy S et oSl e o] ogil S 5 ke (et
Sl Cule; g (25 J5S slp 4l hlag plo 59,955 55390 g Elgil 10 S55l55 9 (3 daphl aisle Siley)]
ool @ pSoilail g ols g0l s Casal (o518 ‘sél)f;:ug; 3l eolaral (pgaz cpl jo .l pge Sl PZVE PRI
L S g glgil 10 00 ;3 DLS 5 (6 S 03l (6l 0 bl oy ane 50 090 oo plonil Sgges 0 (g, I b )18 LS 5
Silwlaz gl 25 g, G (635 (B15 595leg S 098 oo oolaiw] ASTM D6729-20 o laibinl 5« s35 31,5 g5log,S o,
el (g5lulaz (sl 5 digd go S P S 0 digei S slizl o 5515 (S gileg S 50 sl (515506 50 518 LS 5 (6l
£ g ) bl slagSse 4 ol (15 5 Sy S o 58 05 00 Sl S e 5 Sl 5B 90 G diged @23 L
\))BT‘SA)O CS o s ol

www.lJLK.ir

—
P




on o .
R PRSI 1) ot o)l o 16¥ Slie ) oslosh w @035k Juw

Sl Sy L8 jlas ol 8 slabgline (gilvlaa lm (Seid hey S 6B (S5 gley S
Sllaz bty 02,5 90 b2l (et (sl (3 (1S 5ilog,S V] S o ol l e JUTL, iiSon
L (Jsob! MTBE. ETBE) "o ST sl bsle Lol LT slabglie g 03548, 55 ige gl g 5o
50 i aS mle S 5,5 55000 slabalbue Ll 098 00,0 IS4 YO C LS g > aladion S
L 55 (ot 5 LS s 98, dlalisi ( Jlie plgtean) a0 )5 an (85 SLoS 5 aaad sla)ls
o548, 6la gige S g bglsue sl s oLl sldosls o o i pJUT ol bg, ol 5l eola ]
Dgd oo Joli |y oy doyd ofo ) = Ve 08 (g, o=l ode] Cwday z—=ls .ol 0de ] Cwday
s et e S g L N e [ S [ e
SRS 03Il ey ao 0 ¥ oY 0 S 3 ) 5a B slaygige g 53 % Sl e el oy 5l S
ax 51wl joige (g9l l d 0 oo 8l lg ted (s iu Co e OMTBE S 50,015 05 oS
3979 58 SlaS 5 (mam Lal aiload as e ailllae O joh CS g )3 35250 Lo S g e iien
S e Slim 0303l B9 ol 45T (50 50 el Bl SlaS 5 al b LT st pls a5 oSl
o s 4y Lallas iny 45 a8 bLanl a1 f5 oy e, 5 4 (i) "SIl (2,850 03,
LS 5 ol polie glylo 45 sladiges .ains &) Sl Sow 39290 £l dan olwlid poe o —iugd
o gllas gy e cdiian ST 51 YL glyal ol 45 cq0 o Ly 5 (Lakias osile) szis Uy _soall
ol Btalosl (rm adlllas Sy 50 S sil5 sloaigad sl 08 sl Uiy 5031 (soineg S 50 oty
w2 (o 9y ol byt oslaiwl JoB (rdlgl (e s 0o )3 YO 51 1S (s5la (sladiges sl 9
Ly by Lia cly 2,51 oy asty i s 55 VOC 51,5V (oLl 50 5 00 isS 5105 sl oo
2l 00 5Tl 5 55 e ol (SIS S8 318 ol asile gl 5Vl g 4 bais oL
Lol sl s, ol b conilsl 90 sl 5T plSim (e o 85 3B (pmaily] J5 i 4 Sl L 5
slagle asl 2 T 48 o 5 wigd (158 udlyl oyt Lagrudlly Sl ot ol (-Sme |y 058
el a8l g szl (g4l050

Dy (S o3lail 0SlgE co cem> 900 s 3 DI319 o3l (g, L Ladiges jo oudlgl IS jlode
g Oy, aed L8 Lasl o L cpalel IS o de 0slgs o 55 (ASTM D6839) Ligy g,y (ysicrod
Gl 1530 SS 5 ] (6 5eFo05lil LB DI1744 o il g, s Jmaled & p9mmyd pelgl e balé o]
Lo S5 00 L O )jsmo (nl 55 45 i ll 39290 a3ged 10 Sl (5o 5 0,8 9 59,5 00,595 ¢3S |
&2 D5599 4 D4815 sla yig, 5l cnlaS 5 ool Jlaie 5 ,-Sojlail an i & g0 )0 aig i o 00ld gl
ASTM o bl gy 09— oo oolaiwl jlo 0, 55 OS5 6l D5623 g, 5l 9 codfuuST OS5
5l by s b s 1y Iy SlsS 5 Lol sl pS5lsi 5 (y5ms 6 S 030l (6], D3606
SLaS 5 6 =S o3Il Lol sl oy jo JS g 51 o Sle Lo ST SLLS 5 (6 =S olasl s, ASTM 4815
g ges Jalis | Sileg, |

Jiloo

b g3 B Seleg S gy & S g glgil )0 gLl el 9 udlgl (Silog )l slia (g S0 3l (a2

Ol g Sl (ST ol o 4y (8 S gileg S 5l g ciS
AS o ool wl g abgel o ol g9 s (gl ala
A Ol i 1 65 slajl ST asiyl o Ly
oo g qmwlie 90y 5 ol sy Ll e8 8
oyt FID 51825 )l Lo s¥ge 55l 501 el

A S (5

) Bl Sailog S oliiwo

Sl et (V) JSL) 5 3l S gileg,S oSt
G)LN)&;JT c’—\ﬂ"oc GLAQ 0uS ()—:ﬁt’ L‘)S.‘ sdﬁ.:_w

S (Bl glog S gy 92l 9 Sl

wlie 9)l50 g (29 Slmle eyl GatceS 5 (Al

g5 s 5 @BVl a bl cas U, 6l
ol slial a5 g a1 d S el ade el
ol Ly U1 5osb 5l L Sspuee 5l )b sl
ST leg S Gy, 3l il iy lSal 318 (S gileg S
Pl el (s3lg)ls Haamen Ladics 5l 6k )3 558
(05 el G 5 pgas (o2 30 (5 5 ()]
8 Iolss 5lsoby o gol a5 Sl ;500 5 Gl
JrS slaasly cadloe s oged oolaiwl olgh g0 cdiiwn

www.lJLK.ir




A
;
3
4
2
é;
j
W
i\
W
3
3
]
3
=
3
&
2
L)
2
3

www.lJLK.ir

—t
—

8 by oolesd w V&Y )l n Voolasd m 2350 Juw Y

I¥] 6565 (1,595l 50 Jal> sla35 calro 9 Lljo :() Juir

o Ol @ | At S s 0 5F O | gl

SYsb 3T o @
S|
ot | L.
Cae yan 6 5% e Q'°‘| P QI
9 Sl A «sh‘t
o A
ol e

oligs ).JBT by @ el
6)'.»»‘» 6')‘ . S‘sLoé ° QI

g oy yos Jobo ®

Jol> a5 oS > e Ce s sasmolis (V) USS
Vs Sy jlen i)z paeda 5 s (39,0
ik yaw ] yiosd g gl bl g a5 IS ol B el
R85 g b E8 S g ) S 39 ks S >
Silolaz BT Gl o it el &S ol (gt Job o
I sl 4 iy Bl eslinul g (39 S8 sl
(V) S8 5 yes oy 09 3ok (b Cep Oloa b pgda
oaa20Lad) (695 Sy len gl ) s plp g0 il 4 e
Dygods o Oly dlolas 255 00 (g Sy (siloliz 3,Skos
VW R

H= A +(B/u) + Cu (1) dolzo

:QT B as
(S e 2z Sjlee =(A) (555 Soly G ))len gl =(H)

el iy gl O )le =€) 5 Job 3585 & jLe =(B)

10 /@

E He
S 06 :
o 'y
= __ H,
I r
\ .
02
10 20 L1 40 50 Gl TO
[emfs] s ey il

e g e 3 (HETP) (5,655 cody 5, o2 5l 1090 :(Y) JsCi

T gy b s JLed o IS g, 995l lsise Jpese sobas
09y 5 LF] sges sl (68 3,5 55keg S 5o (s Lad (s ,aabip b

i Ol 2 00T [0S s )P sl e
(Jg—ore jabas .cowl Jol> 55 an g Laosls S ijls
09550 )8 4 3 (ST gleg S po el L (A o 0
el el el 5L (6,500 5 vl el L8 oS
L5 ok Liegll iz 5l Jsame j5boay ol g5
Jsaa s3-bots 3 ale e 506 [ ol JLab 5
$Lossl Lo Ss,8sls Lo, Sayas dLajad i
S s i 00 wsd I laKad 5 anle
e 69) s s Gl 5l Loyl o ooliul 5,9
el 5L ol s covlond eadgy (OLeSshw
Ogew 5o ol L el ;me Ve B gl Job g e0gn
Os—oh Jsere Hobar aS o)l 5 58 (S5 gley S
Gy Oy SIS 0)lens (59, 4 o aslr L3l S
cals L S50 Y Ohaoa coll 5L acwlonds oolo

Sle L3 - /Yamm ad b 6 MolS e jo /0 pm

i S s jlusy 1820 i
i B F e Ly CLILERERLPY
b4 L . i
- sl
ol
[
,'115- e

D] 635 BT glog s olws 31 (o lod (V) JSio

Sl ose sl L el )35l slaple; o DleS 5
oo oylo 1y i an juaS cojldaba L aluSys
W1 gl Gl (mled (6 3m ya0l pp BB (535 81 T gileg S
Slade sl aS 350 o alais (650 | Lo (ly oo 4 (sl 4
S 3tebyr oml 5l sligad iy Gil8 Les o ligs 5 asley <l

sl 5 D j50s gl sl (mled

f(ailes 4885 403) 0+°C oo 1o 0

f(ailes adds o) V- -°CL Y-°C Ll o
(ailos adBs ,a0) \Y-°C L O°C Luwliél o

(dloy 428> Jao) YO-C L Y-°C sliél o

L psele 5 Ly (35,00 c0i3sis 9l e Jal> 5
Jouz 5056y cnlae g Lilie adl ao 0 A9/ARR (pp 5
I¥] cciloas 55 (V)




on o .
R PRSI 1) ot o)l o 16¥ Slie ) oslosh w @035k Juw

C& p p...la...: ‘Lg)’lf @‘;ylﬁj; Ko Oledass alos )l
s (Jyone Hobas ol Ceilin] Cons g el 58 s
Wged 5l Codewl s 9 VA mL/min g4, Jol> 55 o>
Shls B85 gilog S oSiws a5 S 50 40 g oo padais Vo o)
abg yo DYoo bl ails 95 cnl sl 095 pulaid pitnns
Slowdas plo 09 padais olKiws (59, 9 dmmlors s O g0
03,7 sl )sige st g SluS 5 szl (gilulae gl 4yl
Cawloas 03,91 (V) Jgoz jo

Cowddy g ygiuw Slol 63 (B1,Fgilog 5 oliws L U Ll o :(¥) Jgur
L8] Losls o5 ,44f

OUSS 31, 5 Wloglisd

Yo oC 0SS @9, sboo

YVa: - 1vHn Con! oo

oo Jlad pud Al PY
AR L )5 o

0uisS (39 5y wledais

Fooo¥de °CFID jlw,lsil sloo
ol

Foto ml/min «yjq y0u

FDe—Yoo ml/min Jga

Y. ml/min «gyjg yind
091 oo Siloatass

-

°C A.:ng ‘5Lo.>

‘f min «adgl yloj
s °Cimin dos (i3580 ¢y g
OC ‘&LQ)' 6Lﬂ°
min « ks ok
Y o . .
Cimin os i l33! (yuogd
VY. o ;
. C ‘&LQ) 6Lﬂ°
min .ok ol
¥ o . (e
Cimin os (o133 ¢yuo guws
Yv. ) H
C ‘@LQJ 6L°°

-

min « ks ok

OFuw byl pd

Yoo
1Yo m J,.b

Sl ke (65w y3 oo I gl b
° .18 W oepdad Sl

De—Fe psi «,Lzd

ml/min «,b y>

Yie=VY obs=

YEId cm/s B by s sy

B ok
YoV Hz (osls (ojloy
1Fe-Vo 3IUT S b

Ko fo 057s S5l S s 5K eais ISl 8 oy
09 oo by St (6l 5 ples asl Ll p aS

Wgod Fro S Cledbl wilgs co Oledbl [ Kisls 5 i
gk b Ve Hz Ce ps U 1) Woools caiS 0,053 Sy Jga jo |
@ a5 gl aars )5 e b sl 5l Geizren 5 led 3l
S 6 S LI sl Ligy +/Vs o5l

G ol wdzm )3 S b ) al oe asiged 399
plosl Sslegsl slalnl plow Ly Sl 95l «Silegs]
Sl sl Soslogsl slavonsS G55 Jomans Hobods .9
Wiy oo (g )3 A S (S S,

Lo ol g 5l g Syaee ln LSSl g5 e
sl losal cpl el (1) U5 Taled  genliig
oy 5 039 (g slp o) 2 TaglsS fe 0D ol
¥eroC b sl o] ful el Vo8 Lo IS0 ol (Seoliys as
ST leg,S 55 ookl 3,50 glajlu ISST plo 9800 0,5
oo oo”—I V) Jgo= ,0 35

- M@Tta_—;_

Gl

— g
Aab ol

= Ojaylad

Sk WT J3a | I l

LFIFID L ol o 51 o los (V) JSoi

LF] 655 31,5 5500g,5 30 coliiwl 3530 (1 jLw 12T (Y) Jgus

[YB-Y+s g solod GLL);:‘M b MS
\ pg/s RIS FID
O+ pg/ml basgos olos TCD
o fgls Jepidle sy ,Sgue | ECD
‘P el AED
PMT 5,0 oylye | oS T S asly CS
*f++Y=+[-Y pg/L 3 95l LS 5 PID

A
Y
g
!
2
i};
3
oW
3
oW
3
3
3
3
)
3
i)
e
Y
]
3

www.lJLK.ir

—t
—t




ha
:
3
4
2
—‘2;
i
W
5
W
&
3
3
3
a
3
K
2
“y
2,
2

www.lJLK.ir

—t
—=

8 by oolesd w V&Y )l n Voolasd m 2350 Juw Y

= ol sl eslawl U sus gilwlas slp ol cllale

Bed o Go)l3S ao s o) CBo L > w0 >
Olyreas SLaaS 5 5l0g, 5 S a by o Sledlbl cl () Seos
5 ST oyt dnSilog, T Loyl ly La sl o JLio

Dot )15 LS ©)9oh Lagedlilg )

bl oled laplil i
A bglore G 0 35290 sl (o 5Luwlos

il ez sl Ghsy et 9
ETIPIRE gré‘)f}.’uﬁ)s Jus=at) g,
Solw sladine; o 35 (SIS gleg S
5 =l piled Sl wsilamg)lo goxen
col_m.;‘ k)M_é';J c‘5_b (P GO— () 5 )O ‘_r:}
e golo oS (Sled 5 503 g Gl e
Ol s e 1,8 Il olgws 51 gols;
.05_4).; oolaz_wl
oy pbely s (Sl S
S leg,S 5T by, 5 005 S e
o sl gl slagley anl -
BLS5 (sl Jsmome s3loss ool azily
C L o ahl oS 0S50
LngJo}lm ).:l_w QH‘SA 03 )LS a4 Yo
S0 l5 13 ity o galo S (0 S50
gy L8 A i OLoS S aaal
B sy 5l Ly 5 oyt 5 Lo
JRCCEI SN H]
o Sen e b S 5l g, cnl 5o
)Lm)ls.w‘ u_s)JO).a)Lf)J QHGA oolaz_wl
Jsb> 55wl FID g4 51 gy o=l 5o
poee B L 3o (i Sl
PCEOER. PR USRI VLR L gy Eo
5 oS Seg Jygdz o ) asged oo

Lalan, g8,

b3l yiin b Ve Hz ey L | Lavosls
9198 g0 SRS 5y s (e S led
anaS el ans o oo L slasy |
WS g S LS50Sl Ligy +/Vs ojlass]

O SUSL W yud b3

Gk et (S Pleg S pimn (g3laslely 5 3
99 &lp ) Oy SIS G508 Gl (V) adolae 9 (F) Jgas
10900 ‘Li*-“’l’“‘ s>

__ 2Qr—tp1)
1/699(W 1 +Wg2)

(Y) dolzo

u] )J as
=(t,) =32 o=yl sulosl ooy =(ty,) «SoS& &0 3 =(R)
elar,l aas ;o Sy by =(Wy) pgo s3> s )lo50 ol

L8] (g SuSa5 @08 Sb 5yl sl Slol 1 (F) Jgas

e

WIW (532 » cdale

G0 [B— wuoy0 ¢ /B /e

Oy
&3 by gl Joo—)

okl -0y

M)OY/’*M)QY/’

ol 6y Jloy
Al Joio -

W R I Rt V-SRI I

O303] by S

A_ii)_w )l oolaz_wl l) ‘s.du (':vLa o..\_..ul.n..’ 4_’944 ‘Lfls )5_Io<b
SR g 4 e (S 5leg S oliws (950 4 ) L
oo oold gy ogata ol 3L G L o o a S
L.)j)'b 4 05)5 )‘ o= ‘5..04 C—)Lo 4\_35.04 [a] QHGA 00‘& Jl_ﬂ.u‘
Jgese yoba) Jolo 55 L g 058 o0 s S d (gins
ale 50 S dn (g Job )3 (039 L 390
w2 5l 5 635k gt g (ool slagle; )3 g 0ad
&5 Jyone s5ba) L Sl g (slail )3 92 o0 laer
b Jleons & jgos 80T JuKw oole oo olwlis |,
09_4.0‘56 &_4_».) )._jJ‘)igl L_s)._:wls M \_i_: )‘ oolai_ul
7 I3k ey b s (53l IS8T 5 bl g b e3> a
o adale sg b e aiglie g obj)l o lasll abgel a4 Cod
@9&»[.: J_al.c l_> 03— ;.)l_7L..v| 9‘)_‘>‘ s_i_:a G.M )| A=
Aol oo oo sl ST




on o .
R PRSI 1) ot o)l o 16¥ Slie ) oslosh w @035k Juw

gl o sk (s Slge olStale T ey 35 ot )l onslis 15 9. Gas chromatography (GC)

2. Methyl tert-Butyl Ether (MTBE) 10. fused silica

3. ethyl tert-butyl ether (ETBE) 11. Height equivalent to a theoretical plate (HETP)
4. oxygenate 12. constant flow

5. tert-Amyl methyl ether (TAME) 13. Flame ionization detector (FID)

6. bulk 14. coulomb

7. PONA 15. split

8. Co-elution 16. Retention time

&=y
[1] Gas Chromatography -A Brief Review. Gurleen Kaur, Sahil Sharma, July 2018.

[2] Analysis: Principles of Instrumentation, Richard A. McPherson MD, MSc, in Henry's Clinical Diagnosis and Manage-
ment by Laboratory Methods, 2022.

[3] Consideration for choosing a different carrier gas in gas chromatography. Jaap de Zeeuw,2019.
[4] Gas Chromatography, Kyaw Thet (UC Davis), Nancy Woo (UC Davis), 2020.

[5] Standard test method for determination of individual components in spark ignition engine fuels by 100 meter capillary
high resolution gas chromatography, ASTM, 2018.
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2. Ambient temperature pressure cycling 20. Accelerated stress rupture Test
3. Leak Test 21. Impact damage Test (Drop Test)
4. Bonfire Test 22. Permeation Test
5. Hydrostatic pressure burst Test 23. Boss torque Test
6. Hydrostatic Pressure Test 24. Natural gas cycling Test
7. Volumetric expansion Test 25. Coating & Painting Performance Tests
8. Proof pressure Test 26. Adhesion Test
9. Penetration Test 27. Cross Cutter
10. Leak before break (LBB) Test 28. Flexibility Test
_ 11. Non Destractive Test (NDT) 29. Impact Resistance Test
; 12. Magnetic Particle Testing (MT) 30. Chemical Resistance Test
= 13. Ultrasonic Testing (UT) 31. Lifting
; 14. Pulls echo 32. Salt Spray Test
g 15. UT Thickness measurement 33. Coating Thickness measurement
16. Environmental Test 34. Resistance to Chipping

17. Extreme temperature pressure cycling Test
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Abstract

In recent years, Matrix Assisted Laser Desorption/lonization-Time
of Flight Mass Spectrometry (MALDI-TOF MS) and Electrospray-Time
of Flight Mass Spectrometry (ESI-TOF MS) have been widely used in
different countries. Several thousand types of these devices are used
for elemental and molecular analysis from the environmental level to
hospitals and various industries, from satellites to the detection of any
toxic substance and many other cases are being heavily developed. The
heart of these devices is the time-of-flight mass analyzer system, where
the ionized samples (with MALDI or ESI or other methods) are flown
in this mass analyzer system and, based on the flight time of each ion
inside this system (which depends on their mass), are determined by
mass. In this report, the theory of the system (TOF), its different types and
its advantages and disadvantages are briefly discussed. Also, the use
of this method in the analysis of materials, especially macromolecules
(synthetic to biological) and other cases of using this method are men-
tioned.
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Abstract

Many grease-lubricated components operate in wet environments, making them suscep-
tible to water contamination which degrades their performance, functionality, and useful life.
Hence, selecting a grease with appropriate water-resistant properties can have a significant
influence on the life of the machine. While industry standards attempt to evaluate a grease’s
water resistance, research indicates that a more thorough understanding of water resistance
is needed to properly match a grease to an application. This paper provides an overview of
the interaction of grease and water, covers existing water-resistance standards, discusses
the results of available experiments aiming to describe the effects of water on grease, dem-
onstrates the need for more meaningful standards, and suggests additional measures for
characterizing a grease’s water resistance.

Keywords

grease contamination; water resis-
tance; water contamination
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The purpose of this article is to explain the role of the laboratory and standard tests
in the quality control of seamless cylinders. First, in this part of the article, general and
functional tests of seamless cylinders including Ambient temperature pressure cycling,
Leak Test, Bonfire Test, Penetration Test, Hydrostatic Pressure Test and other functional
tests were discussed and then non-destructive tests such as magnetic particle tests,
crack detection and thickness measurement by ultrasonic Test method were investigated.

In the following, the specialized tests of type Il, Il and IV automotive and industrial
cylinders, including acid environment tests, Extreme temperature pressure cycling Test,
High temperature creep Test, Composite flaw tolerance Test, Accelerated stress rupture
Test and others Tests were stated and at the end, the tests of adhesion, flexibility, Coating
Thickness measurement and other tests of the protective coating of the cylinders were
investigated.

Based on the presented materials, regard to the great number of selective Tests and
approval procedure that should meet the

standards in a Accredited laboratory, as well
as continuously quality controls, the reliabil- Laboratory, Seamless Gas Cylinders,

|ty and h|gh Ievel Of Safety Of these CylindeI’S Compressed Catura| Gas (CNG)’ Material
are guaranteed. tests, Mechanical properties tests, Destructive
test, Non-destructive tests.
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Abstract

Determination of oxygenated additive compounds like ethanol, MTBE, ETBE and
also aromatic compounds like xylenes, benzene and toluene in different kinds of engine
fuels and vehicles is very important due to check the quality and environment issues.
Regarding to this topic using gas chromatography has a great importance and measur-
ing of these evaporative compounds is easy done by this method. ASTM D6729 is the
method for measuring of above compounds in different fuels by gas chromatography.
Gas chromatography is an analytical method for separation of evaporative compounds
in gas phase. In gas chromatography method the gas components of sample dissolved
in a solvent, evaporate between two stationary and mobile phases and then separation
happens. Mobile phase is an inert gas that keep moving of sample molecules in the
warmed column.

Keywords
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Abstract

Biological laser scanning confocal microscopy relies heavily on fluorescence as an imaging
mode, primarily due to the high degree of sensitivity afforded by the technique coupled with
the ability to specifically target structural components and dynamic processes in chemically
fixed as well as living cells and tissues. Many fluorescent probes are constructed around
synthetic aromatic organic chemicals designed to bind with a biological macromolecule (for
example, a protein or nucleic acid) or to localize within a specific structural region, such as the
cytoskeleton, mitochondria, Golgi apparatus, endoplasmic reticulum, and nucleus. Other
probes are employed to monitor dynamic processes and localized environmental variables,
including concentrations of inorganic metallic ions, pH, reactive oxygen species, and mem-
brane potential. Fluorescent dyes are also useful in monitoring cellular integrity (live versus
dead and apoptosis), endocytosis, exocytosis, membrane fluidity, protein trafficking, signal
transduction, and enzymatic activity. In addition, fluorescent probes have been widely applied
to genetic.
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Contamination of soils and water environments with heavy metals is a serious and
expanding problem. The entry of heavy metals through human activities has caused the
pollution of many soils. Also, contamination of rice with heavy metals and its entry into
the food chain can have harmful effects on human health. Arsenic species need to be
carefully monitored in food due to their toxicity. In this article, the importance of measuring
arsenic in rice by selective hydride production atomic absorption spectrometry, as well as
the types of nuisances and methods to solve them, are discussed. The atomic absorption
spectrometer must be equipped with an air-acetylene torch, a hydride vapor generator,
a quartz absorption tube, an arsenic hollow cathode lamp, suitable for measuring at a
wavelength of 193.7 nm.

Keywords

Arsenic, Rice, Atomic Absorption.
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