L auglio ;> Loy 5T 2,058 1 690
515, B> 55 aid iy GgawlwwS| g
G2l slocbuy

Jel= 9 42320 et b8l b alidT
b Jyus blis g )hs

a3sE P95 gSang Sao sl 5
2 &lo Jokuw ) jo20 0Kiga/ 2> o
(p9> Uiuz) alizo (sloojo>

*
» !

G2 5051l 3)|—DLM| U9 G
oslaiwl b (5, S5lg, slopeg, ,o polie






= G|

of
Jrania® g

laboratory Knowledge

..\'lll“" = -
ol Al i

E;@'a‘\uamn of
Metabolomics of Fungal
and Bacterial Colonies

* using GC-MS

Fy0 (Byxe 31 A loj i gude 35150 (4l 1k Connil (oot
Olpee (2580 B 35 0 coudasly 9 (2 Lo

@bl 51 51,9
oBiulojl jo Sosl U3y 6 RAMP w2l

PRV NS P PET IR v N | PR 0.
Sz Jyas bl

0995 b dmlio 30 Ly 35T 0 5,5 2 (55950
SIS0, Bde ) aid oy (ygamloas|

S (S9N 9Ky Ko (S0 4,5
2 &b Johw 4 ez oS/ L 50 oo
(P9 L) iz slao o

Jlicsl alas 41855 g of3T o 56

2 ypolie (B s el s lailiwl by (o) 2
i ey (Glowsdly (b9 3 ool b (5,5 slacssy

f\ <.. DR R LR TR T P P PP P PP PP PP PP PP PP P PPN

33155 9 (B yro — pyloly (Fiwwinb

J,.i | 2R b;l Wl

Y sl oplasd o V€N juubs = Y o plesid oS Juw

ISSN 2538-3450
#U 5ol aliulejl 4t 1 jloiel cmlo
08 gl Lo 1y
e (grime § o 5 o
#b ,9k8 (allinlej] a1yl o
518 agls 1Yo g

bl ail} 3 s (izme 20 yled el oy S0
(S ko oL b St Ul o s (oIS dons
EFEVESRVC Y IR RVt PR gy u*’] N
39,58y, (o 2, Ao 9 25k
by ol yliwl g
VEOFO-YFYF s Ggsro . ol s 1SS
YN PYNPEOY il

WWW. IJLK.ir @ 26 sl oGS L

info@ijlk.ir : Soig miSIl Comny

v

90 539l ALk T 4



2 BEiulo;l aSuid grac 3S10 ()l Cauiay (yr0gd
Olo 238lea G iy gubal) 9 GoBuiulojl 510 (950 i

sl el 55150 e oSt 58 Bt Ly s (53,0l slms i palS el ot
;‘fo O‘)—'J“’ @Loibé; Sl © )92 u-l‘ QSLQKSM‘BS 9 ‘-"‘)—"?r"” Ls)bfg:‘).».w‘ a 65_{” 6)1_4»&)3 9 C'Llj).'f 9
QJ@)‘)—?)J 0)5_’> u—i‘ qu_,_eju_:_L:.;l) ‘9_.4:.42)_7‘).4; ul)_s..\.a)j_oa}l_")j_.a.c‘séli_aml.‘o)‘
5JnlasQ_@‘wlQTQl_g}f,o‘smli.i.iLoﬂ&f_.i:}_,é.c}_flﬁ)'lAdupdclqj)wljodgwdﬁz
LSLQQSM‘}’ 9 LQUJ).'@ LI 9 .Aa)‘.)).vsa QLM...’LQAAJJL? Ql_..a 9 Lbd)sLo_..m) suf‘&é‘ u_:).ao)l.; UL“" au s)jJASJ l_a j—fjv“f
4 S g S0 (Vlad 5 e b Sl (o b tzmam ol ol g o Wbl e 5550 adax 51, S0,
OiS zrke 69 ,l ) las ysld el iolejl aSs (Yot e LTy pliuleolfays wijls o plivla il g Laacads ol
slocad b as gl (55LlwXin,8 g gy 0yl oloul aS aS oo Jlds 3 1) (6,550 Bae Ll ¥l cis
G595 L olabls 4y e wlioas Sl cnles jo 5 Lisggal g, 5 oo lusbissl i)l s laacs ymioo ¢ S tyles]
b3S Jlw 4 Cod 2y BB o, a5 @Lmoli_.;‘.%uﬂ 5 1 rolBiole;] 55T,0 e wlag,y ol oyte 4o g Al

b G« yloia 316 5ke asils (@)

slazdl 5 5,5« ole glao oLyl (Hlimo Al ¢,
D9t sl o Gl leges 51 y9teazr medy Gl Bl
Pl 4l sae Sle Glpse mer 0 Slaee
P lasil g kel 8 Sz 84S pl Lo bl slas y5ld
4z 1S w0l had Djgp0 S pletd Sl kb jeaS
kol ol 50550 S lsie asesslid g tils lles Lo, ol
S sloas (Gin Jo iz ued U Ll el sons (550l ey
S Il o aunalas sl o) 4 Lol wiiS oo (e £9:090 (] oot
Sl asSE o)k g o)l g9o5e (nl Covenl D all; 3 yn,

www.lJLK.ir

-




www.lJLK.ir

-

. "elibag
v o Yosoi - e o RPIPRLSCLIIREY

W, oy 2Rkl asus sawews b (@

Ok b stz sy Ol ls slail g (659l «oole (yglae
0397 ) Al Sy i p (sholad g (rrea S lad ST 5 a5
slois b8 alSlej] 5 (SIS b ol 5 il
31 Gt ole dalol ccnnl ool bawd @l pleas S 4y (g0 0l
) Coss 55k V O 5l Gy 535 B e altlojl g 50 Y
S s olRadls (ele ip ghe giils (Siagh )fie
5 ol b il eass ol el 00,5 @ D 5 ol il
059 §4> 9 (& lwaSiud 2,8 (55, Wb Lo wo)ls dalsl g gd
Oyge 4 Wb ($e,ald 5 (orex I Sin b (nl g el 4l
5 olSadls ;o a5 alliylojl smw ol 05d sy gux
4 pRlojl aSes cnl sae s il 5 3 )0 sy iz 3510
O3STaz 0l 125 oS Iy Cows 59857 10 39290 Codybs Sl
SISl 4 o yl; slas sbs pllislejl aSils yiwn
oot 5 IS o s paishe e g8 el o
395050 o &y )5S 53 S92 ge Ly

(69 2l slags yskd (allinlesl 4t b aSinl e b 55
Sz lp gl 9 JoS (Lo s 4 b oo 6l (S8)b |
3 el pyaidy SO Losols dwlol eogls o Jgame U ldios
037 & 5N 5 s igel (ARl Dloss 4 s
Sl B asS @ 039 ol ol pae w95 (6 S Tas gul IS
2Dgd b e gl S 4 4SS

o519 Cuo 8 93 5l Culos (@
sho 4 sl ojem yo Al Gl b ooblgnd Slans
alas oolel &l 5lib 3081 yaels (g1, (ol (SHSd 5 0l 5 5o
Solel s yzils slaudl g g ,9ld ¢ cade Ciglae ols dnlsl qpuiiut
9 6,5 oolel adgs g Clw 039> 40 a5 Glacgaze yo 5l 8)ls

WS Cules 09 ol drwgd el gaadles o
4S5 Sl Lojoa (rron 3l (oSG 0dgi g Sl 13958l (55
595 (e 4 S sl ol sl T Aoy Sl (e (>

st ol S a o Vgtee 5 po el anslr ol gl syskd 5
Ol oo 5 slaads e ilodi; 5ol (nl 4 dew g Sl 00l o
ol Ed5e o iy (o8l Bt 4 (lsn U 05 4S5 o
Lol 5,518 5

st (SsSr Senl ol b ossbliond Slass
Oiils S s oyl 5l eng38l o)l 3l g gololas glacas,b
liols delsl S oo i |y G ion (e oS il (5 55L8
9 S phan 4 (Fe o 4z by Glime x4 g 495 985 plaS &S
4 Oy Sl ey I Gliee 4l on S Sl dnnngs
eladD B S Cgas sl 4 el (Sly 5 (S (1S g ole
Sz Sl 65 p g oo Jlnl s gld 5 pls «lalul
03l b e Lol it )13,65 1 ()L p (S0 2 9 (o2l e
(o22l55 Cns (5538 CenB LB 4S5 (5 5l58 5 (5 )58 el (po 5
lojs> 9 990 s Cnlply oS Iy Cows 280 4 Sl
GBS 2 oly0m 4 az g j93 5 (G 9 LS (gos538l 13l 45
623155 9 (63l el 3l (guaien 3,51 aalss el 4y 4L s
Bl 3l e (oo b el sl g I Gludl (595
& ool (m ool Sl (59,05 SlaeclS oolas o oS L
S I Cewd 925

ooaidl =8l g3lawodly ly— =0y O]
298 50 gl

Ok b geez oy Gl sladl g (5 )5ld «sale (yglae

Sl Gl sladdl o gl sslae (108 (55T a5 )l
g S, 5l coles eild cogas 51 Jlo VY dgas by aslol
sl o] @l 5l (SO aS S9il8 £0,08 o s (il Slacwge

OFB ogal 5 yeiune 5lacs S 9 I ) 55T 09 Lo
Gl (28ly 51y B el sy (3] 28y Gl il odgs g
ol (oxly i g dmale g olazBl e b ol gy (lezsS ol
Gz Heb 4y Jlo Ve Blas 0l oS 5 drels e 4o oLzl

e oollae a0 B350 1S




Ol yoz A o8zl (635 po ol tyle)] el Cario oS irghy
Sl o eyl B eSO 0 5 K oS zaghy ¢lsal

A Lo

a5 0gs olrolBilesl 5l aws o) Brme g 05 ( B isles]
Oloss 4l ol azg JoB guis, asds Jlw 4 Suud
@Lu))‘ d_..la ..\_a.bg.a o.b)s] S Ao ‘l—‘°6'-\-°-"54 9 L{bu}l_..uj.:)
r 6o ply slas,ld B islesl aSs (9w 1o plod]
a5 b aiiles aSids guae 35 0 VY ¢ ase e slo,lso Ll
€l e Sy olSlr 3555 1+ Jiw s, Shac 4

WA o g (B yme 4 WS 5 )8

orily e 0 ) o5 @

oS5l s oS ikl wless lolite saiecels,
Bs Zuygae 58 yl, slagsls allilel ad ol de
‘_go).,.as‘) LgLa:Lg)jL;.é @liwbj 45.».\0 aS ol @l@ﬁaﬂ}]s‘ )’| é
4 slacaglsl 5 o ualy gilwosly o)l gux 4z ol
S 38 o 5 4 s Bl 5 Jolad cgae 5T50 50 (2Ll
Oleoliie sl (pRislosl aSls Sloas 5 O i a1l &
SThe ekl 4 el olacolled 5 b §) s L Sleas
Aiten ol Jlooage 4 gae alKals)]

5 S8 e sole Ziglae (g0l (slacs s alSitlejl 4l
0 Skae ) Gun b g allusyn ecg g ol lats sials slazdl
om s aie Gbalae bl @l Gl 5l pad g Gagts
1y pBalojl a5 e 33100 oy (i 1380 sl
298> by el Gl 2 a0 0 B a5 950 g WS (oe (Byme
Ol slazdl 5 (5,5l ¢ sale (yglao s3bljg508 i dll s,
los gl Al tylel aSes e 5 gl L) (550 Cunly
et 58 st s Sl 5 BES S5 550 oty 5 008,
Slesoyaly glacs jslid alKaulel aits g 35150 e it
2,8 G jad il VFe e Jls oty g e o, SlecaS 5l Y.

S obwloje 0SS G RFT bl cod laue L sl
Sl ol 10 (5, Ken § Cole oolel il Lo o, auly
e ] o oo Al.oa-
OIS o S sl 5l 2508 (SO ) Aty dy g 4l glid
lady> g amd iy p il SO el o0 10 S g Cnils Gl
A ol ogd ol asslygbd wSBI ol (gl o ol o
Al 002 dxwgi g )5 g 450 Ay s 0lgT o
Sageoz ey Ol ils sbatdl g (659l ¢ —ale (gl
o dalol 3 Gilgiy A ilesl aSi (pl 5,5 (5 lg0ual Lol
A dalol 539, 9 ySsar 1) Sty

S g iy L] 10 3 s @
SO0y sl s,y9Ld s ol

b oplalojl aS gae S50 (ke ot (oot 5
slazdl g g )3ld (ale (yglas 50LT55 8 (Slimo dll g 5>
YY 5 5 @Bialel] 5550 Yo w50z Cmslyy ol tils
stz BB g iz ab, alindS Jlw 4 o a5 ool
WA ol (g ol g ;o zod slaal by us S a2 |,
Ol 4 €55l (65,50t Amoly 5 7 aalpe (l 5o
o slib aS iloj] a5t s (glmolSiloj] Eeni 4,
L e
S 5 w3l 6l pode sl 5l s el cnl aelsl o
Slgo 91,8 5 Lo 55 50 Y58 aiges] jolt (riiipe
Sload 55 50 vogma lejl ctS &S0 ol (Saee
OB S e O, iy, o o8l B iule;]
oty gl U ()l S -5 b de L)l 25 2
(5o (e 9 (soe OBtaghy (Ol pl (conBg it g ey
Sloss 35 50 Gl (Frio g (ole slogiagh lojlw (o =
bt polio anugi oaSinghy (bl Ul aass
S5 Cle a8 b o) il Jlre <80 el iils sl

WMien Sy pole o8 il Glibo aal> o8 iolejl Lojl

www.lJLK.ir

-




www.lJLK.ir

¥4 by oolesdd w V&N Sl 0 Yool w e Juw [y

mojtabanasab@gmail.com

@2l slacs b (alStalel et o

2 seah SlS o ol sl a5 ol og0h0 RAMP

9 ol 00 0010 7y € pon bgzmitils gl o8 ules]
(ACS) B pol son (ol (ploond (sl 4ieS o
4 5 RAMP (Lolje 51 (50 09800 g s 03 S O )j90 4
oSk ¢ goeds 81y b5 40 0108 Sy (L)l (S b
$lr Geized RAMP (g ol (oole loat ;4o 6l
180,05 25l pa b oSislesl LSS aon

Wl 53,5 atie Gl el oSy (L)
= mleylel; s g (il Sl (s (o) 2
Sl el (ol gl Al Lol el L sl o o
99— 0318 Fewly OYlg o pl 4y

Sy plol Conl (Soe altil a2 @

$n Slalasl Cdlge ©

Sl jadax olil 55, Jloo>l @

Sols plosl poyal |y 0l 3 g5 oo 493> @

= Jisn oolaiwl RAMP 5l _Lee Il lgie 4
sl 3w Gl 5l Lilghay olSzils )3 bame codlsw 5 95
S5 e 3)90 )3 48 Sl Kty 5l (om9 S 4 S5
55 309200, Jlgus oS tylojl gl (3,500 5 GlogeS
Jeisl b6 slal8 5loolawl glosaly bl ;o as >
Sloz il 13 ol iils plowd cilage 4ol p iz o oS
45 35 iyl Sl L ol el €alpy Sl ay Iy o]
SIS ) B g plesaly @l das b5l gl 09,5 ]
il 00 00,51 ol jo ¢ Jlie oyl (gadS

Obszeils sl olBiulejl jo D GLIS o idag
Slo—ie 4 [y RAMP 8o s g5 .l 00l gy piid € sons
il 5 g aolbe oo (B atadl> o as s S all) I le
Sl Lol ez U sjloige 5 1, g tils 5 olye
wsb acsls ol aly plas 1 680l ol Bas 5 el

Sewgy (=)l S b 4o g RAMP sULslye 5l S

Lz b sldail g o8 iale;l o ) ao I X iegh Ay
(b i S g s luliul Lo, la5aS do e
Gl aSLI L «Siin SU s ools ol o 5 4 jloxe
L»_ch) A_vl.i ‘) ‘_J.o.'J‘)}‘_wo A= dod> oKws O-" —a
é“ﬁ G yos @ as -.\49_...:‘59 ‘)_‘>| @LQJ‘B) ‘AJLL»;L'LA _«?p_zS
AiS o coleS Golgs il o el

b Jodljgiws g Lo Jlg, a5 3 (Jlo> 0l Lo
‘) u|)_L:.‘> J_A.S‘BJ‘SA as \.\JHGA o‘)_a.ﬁ ‘_rtLQ)‘)J l_t
RN V1 [P WS SL g W O P 7 Y6 WER PR T VY )
5o 1y ooyl LS LIS S oS gl S o]
5 e o ploul 4 S g (ldogs 3l g o blas
Snsy =bl eadlas ol ails o aailys ol Sen
S5 ool coansei3) RAMP g, L o8 _iulejl jo
.-\—Q\)‘f C)_w ‘) (‘SJLAOJLQT 9 ‘_g)‘_w



Lo Yoolad o poS Juw

Ll sl (b (O] 5 (3 Sy 5 Dyl Sy
o wSlg e e Dl S (bl ol g0 68
Jloil sy 48 08 Sy oo 5 il aals YL Sy
I Koy S o o] o5 5y B 5 s 5
229l o0 ateie SVl ol oy L oS s

ozl o 3l LT @

Casly oy Wi e yoiz @

S e ole Sy, 5 o dnolSitle;] Slods oy 4o
e o] Slamde 45 WS e S oS gy ol
M bl as LasT 1y asilen 5 cle, | (gl o5
ol 59,y Jlazsl 035,8 o 556 Syl Ly aioges o5 T ol lns
WS oo Sy ) Sy Senl p3 0 (g il o5 S
e oS53 5 ol e Ay S e e
R e TS

Loauld oge—te e sloaa 5l conl - See oS,
dgs 1,8 58 wilolws Lilal sty o8 ils Jlie jo .aigds olox]
1l odaw (g 358 (390l G g 0515 el iy
gl Celw e slam |y abllv as o uS igal 8, S
T 3o (658 (592 ) plaml s am asul L as
O (Bl az wuS el 1) 55 allelw ol celw
INHYVIPLE I SR VRS J | PUES I I JL G PR PR G- BRI
o cilols Gy (33,55 igmals 45 s S ol LSl
S 90 Crl e Jleial o9 oo a5l i 28 S
Sty ) ol by ol W T Sy ] Ll e

KLY 4_$:‘)‘ L)T)| LS)—‘fﬁl"’ (5‘)_a d‘d_olaf M‘y 09)5

Gl sl 99 S 2lelone (S Sy S e 0,5
S e ai8ly slasl coul (S a5 alail Lol g s
il Al 5 o ) S 58 o S
bl el oo ools isled (V) ol IS jo oS S
Gl yoaly Cglgl s dn il 5 550 wlel e plaS 4 ST
Oy g 995 (6,90 S ) 4o 5l aS il ol JToass]
o YL 3 €z R 5 €0, B3 38 )5 o
G5B Sy (B 3 alS 0 lge pitin 50 (s
ool wlanld o e o oas s jo.cul ,mdy Sl el 3l
low 0l e ol inlosl cais 0051 il JoB slasls ;)
WS e A Aiinen oS laojlasl yo 8 sl JenS 0 >
Slofs U oS ans |y 5 5 slolys
S5l 03,91 40 1) 893 SaeoligS

e D

izl oS el 1l maits RAMP a3 40 ol8 ooyl
dods Jloix!aS el gz 0 € sy Sl Sl s a >
Sygme 50 83,8 (g @ Slge yitow ool b | e;
Sl Sy Gl jo WS oo Jlg 5 €Ol s>
9 oo aiile Sy 9 -l G adall) g oo 00 oL
5 0S g0 ol ) dsds j9,m Jlam! & ady cul Jodas
S n oy 39y 1 15 S ] Gl S
03,51 (V) o5lecs Jgazr jo ;s § Sy gl 51 loaised

Sy 9yl G gl 1 g digei N Jgua

s

S5 5 -— N
S < S e
ool ) Sh ol e Loy g, oSS

sLdl 0,8 auly

ov el 4 Clns | +—————— N
FO P PR .
-— oui3a! pelacs

O3Bl L (53,95

(paetid) €R» 8 > RAMP ol 8 0 8 > s ot
aedi adeds oBiisle;l LS, L STas Jds an secul
Jolpe Sl o gen sl sy Sl oS
S5y g3l oolal 5 (53,5 Sz o8 (b)) g
UV R PP

S el o Ktegh dsleh s oK iils ol iole;l jo
Jolts Lpas a5 aS 00,8 o syl 1) ols o
Jesl ol Slobe o) a sl g Josl Job slajls
S oo oolawl ol )8 50 5 YL JLad g 5,8l 5T Slaal>
oS zlejl 5l igsy ool Dyl den a4y S (6
S galyd sy a3l |y el sl (g, 0 aulys
B zily oo cilogy asl s o assl 5l i b
Ol Sty 09 150 Jlesl BB sla;lS L g sais 00,4]
sl BB slaslE» iaisg 00,5 Slwlis |y s S Lgs
ot e (g Bl (S50 T sl ool LesT gl
|y Sy o) A5 i LT el ] ol das
gy plol Jls

www.lJLK.ir

‘




www.lJLK.ir

-

T
Lo Foslad o eas Juo [RIFEAPEY OO PR RN

il

' P e RRULY g8
Ol Sy

o o 25 03,5 Cdilne
Sl bs 51 el
sl lad 25 1 o3l S gy puds
S Lols s Chlis
(PPE) oris obla>
Al gaS

03,5 p2p5l=
[REN

Sy J S 0 abuabas 3 S

Sy 45 0SS oy alsi i Lol ol il s
d=lse (20 b Bl JB g gy Cale 090 10
5 lgn sl 39 o0lal 3 il s o sl S Ll
PRVSS AU VR [ PO CR RO POV N AL
£ 039, S LT, 995 S oliiulejl el sl iy
L agzrlse sl (mlaigel OIS plamil aalp elsd 1y cas
Oase 55 Gl 5 58 et asile (ol (gl
s )

s st e 1B S ol e (3,5 sy
pll L RAMP g, a5 Cwl oo cmgo ) g Cnl gy
iy g o pled (g3l eolal P ) >) ) 5T ad> e
Ul et (b, aass sl 4 S el gal 3
o e LT L 5 a8 ol el

el o 0 0Bl oS iulo; b oo plol IS a s
JNE SR R RSP N o R
75 Jolge il a8 (o0 L, (plasleiing g g 05
Sty 9 oo Jold 5 1) ()l s eabools il
plil Joeo ) Lid coslaiwl 5 550 slge dlos IS ploeil ulode yo
ol g, coliws )5 Ly ool 550 Dlgas 8
g s 4 5 a8 5l s S oy
ailyi oo ams oo plosl ) b )15 S gl )8l Lgas o lo S
S ey oyl sz 00, ao) |y Sl s (0

Sl oai bmofgp (2 Bl ad g (creal plaasie 4
S ol g a8 b et Sjgo an ) Lacdled
o, 8l algy god ¢ e 4 led gl as cul LY
el Ele, a1 alS g ae il ol s 1,
@ Sy (2l g sl oBtalej] (el g5 aiien
OL,en 5 (g% (Ldog> b oS o0 SaS Gl Stg
oS bl |,

S3lmesls ln Laspal) (o i (cmiine sla oS
(ol 0, 8 sgaze Ly 285 0 0 L o) s
IS ol dgei 08 om0l 81,y bt o Soop e blas
“S:L..o.._m 6Lb03b ‘Lﬁg)‘lSB.J )‘ o.)l.a.._..o‘ O (_T"""\"'efc’
A, 0 el i slead o 5l e g oliws
u.a..»‘ 6)5](-_4.7 (5‘)-’ SeR )| ul;_m.mj); cL..a‘}l.._.u.u il
Sl 38 las culo ouiS ko 3l o295 sleslS
S 5l el iy a5 i b slol S5l
ol 5L Ol el sl cewlie B, caS
oimle S sl Les (S il oussT 08 5l g 6999
A030,S eolaiwl (380

L5 el sledsbiog s oylaie Ly aS (g)lol sla s
s Sladly o la Jus ol astyl Jdo ao Ll sl
Wil Wil co (5550 pladl e Al O jas A sl ST
sl a5 bl sl S (IS tagh 09 8 L (s, o
Glp Slaladl cei i digd Jolds o)lg0 (ol o a8lol ], |
J=B sl 51 6)5 Lo (65LuSL Josdlygiws S £9,-0
0355 Ssmels (sl ety S8 S0 el 5 (YD) ot
.OB-.::JGA s‘\.;Lcl_u)

cblas Ol Sy J S cilye dado w0y 3
‘) U.S.._.uo 9 GQ&MHLA)T u.uys) ‘(5"'“‘ &»...C ral; ;«oli_m.;La)i
Slasaiive Sl wbles o vy s 5100 5] o, b 4
cblas aly o S 6,5l pl aile g n ) ol
QS oo blas cpl ol (6090 5l caz il

‘S}Lmool.o.i

oolal» :“\‘.‘l—“’)ns" RAMP u_é).> U—’)}—‘ aQ |) L ‘Q)l_¢_c u—i‘
4—"9"‘5‘ u_i_m.g.) J_A'S ‘;:L’)J «Uas 59 Q)j_,a 3 09

2 e Syl o




o i -
R R PR BINAE 14 by oloib o V8 sy o ¥ oplosb o 03 Jlw

s Lail 4l 59

*farzaneh_20031@yahoo.com

Sols slreily

Jras bl s Lo "544}.75"
OOV o less lﬁl L_AA .>)L.\JLMI

-~ \1’"

aloas b o3 slves, gl 3 el 5l Hlaedsl sl jglaea, T‘_,;S‘).?Lg JysS bl g yhas Jdoxw g 4300 piaw
g 00905 (plulid | Sl 59 5l 6 Ry 5 J50S sl p3Y lopladl g o3y DLl (sadgs slanaly 1o et ol il
P Gl oS oo (i 1) (0he U a5 5) (B 0005 Job 5o (Mol Sleladl plol Glas 590 &)50,0 (e
HACCP e S hatnl (S8 5l (Glhgeidls g (lulis IS (sadg sloasly coaS oS ol pae) aand o u)l8
Ol g pa i coslainl 8 lge =, 03,91 3 Zo i 8 aiels (i () 09,5 i« 2138 olge CodlS Sy e
ol el 5 35 5 s Lol 2ol (ool (1)) oy ol 55 5 5 bags s 9 9zl oz Jlogad as i8S
fuﬂ.’b s S5 3l CCP jo gl ilyon 090 b as> yoss ‘Vs;l).x, JrsS bl pess 0¥ (J S Sleladl s g
S eales 55 5 8(30a) piam Sl sl ey e ((Jleisl Sl il gl (Mol Sloladl e «CCP o (5l
oo 00)51 foov o)Lo.J:: L U‘)J‘ ‘;.c é)&bwa‘ o PL d)l.ww 9 dli)l; (Omimtiain) ué;

www.lJLK.ir

-




Y4 2l o lesbs

v

]
3
3
4
3
[
)

www.lJLK.ir

-

‘s oéLo‘.iJ.aLc)_b‘)]a}ﬂ)?Ja},o);Q‘)_h} wlwlis g aul s coy pow jglaieay 6 1500 (V)
O &S Sl ole . K0 Ol an b gojloly gtodlw oslail jdas an lg5a S SO0 L oleed
96)5TW..\;.ﬂ).é)l._la:}J_”..lz‘qd._l}:.dW5(o)'LwQ_Ai|ﬂ.éo..\_;.:Sg_é,a.oLgl)_gl)@l;\.éooLaa._wl
Job 50 (W3 jglaie pimws ;0 Aol g Aiid ppo 138 Slg o el a5 5 Lo 51 SelaS a0l 0,50
29,55 imred 9 S o ol ;05 50 5 dygxd HACCP piviw sly=! j0 cbdge jgtatoas o la

IV 5 V] 5o le oS 558 o 1ol oolu als o ai> (6,205,150 32,k 3l HACCP aodls jsboas

el b sl 5lan T3 b Jpame 5,555 -

s 50 Jleiml blas o5 (adtice -

t S ol g 50 LA 5o conlie 1S 5518 -

tode ] sy e plod (5,100 g ool -

o 350 dalol 5 0ges ol lielsl -

il slosaly Modlepy ased 3 laBl L o jlastiul Lo (Lol VYYE Jlw o L -dgl sl
Lol g 99— plodl aogs e 3 lailiil g8 A ol 09 00l e VA4V JLu ;0 4 S HACCP
Jlw (Modligm iml g g oy Slolpiiog ulwl p YWAY L 10 ¢y 0,5 2206 TOOY o, L
DT ecs,s )15 e asass 5,50 o lasbiwl ol ¥ - -

95 S e (ygumeS Jolid a5 ! 132 Sloo &y 1ie yguamneS Slslill 4 4> g5 L HACCP aali
Sy sl Jondlygiws g Ol yie L aS owloads sloul g | Slea cdlag 9% 65,008 L )les ¢ ololws
5 ot Jdow g d 3505 pian Sblie g Lajlo iy (odyme (e acslllae ol o L] 5 ls coillas asVole
b o Al g sho s lasliwlas 4z g5 LHACCP piews e ul (Se3s o Slyon J S bl
Cwlodls oé)BT u‘):)ijuL_xMo sola_ul 6‘;.:

ACCP-

® & A B

HAZARD ANALYSIS CRITICAL CONTROL POINTS

Y 93] il J 558 bl g s Jaloxs 3 4 5285 i ©las ko :(1) S




Y by oolosd 5 18 Sl 0 Yoplad w e Juw

HACCP i ! yisins! 30 gy [a]

&I eba [¥] oo cule, g ol 17 (188 Slyo e S0S Ll ¢y gunaS i cdbogs po il 5 LS (T L kil 5o
5ol s Rl sla sl i

"(GAPS) (53,5l o3 Slles )

5‘“6:;;‘.,\.@3 wo> Oldae Y

« GTPs"®, GSPs' " 1aiile) o5 Sldas Lo ¥

Yoy oldes ctilage slas lustal 0

HACCP oo )l il b0 @]

G oylo oS 6 Sty o yiion aS IS Glopins )80 g ol s b)) 6l cl (glalsg HACCP s

25 NI s s il Celond AL (138 Slge asl S ke (Sl i e 09y Ol 3l E e sLoo 518 ge]

Gl 5l el &yl ol )] a4 ol oo Crizpon 090 418 5 )5 ay (il ouiS B ras LS oS adys 5l (ol 0oy Jo b

S SeS ol olge giesl 4 slezel i l53l

s S jo 5l 4 ol 85w opme g VFe e giulg e e g5l aile S Eo e laptss plw b e o]
1S oo Cmlem )z hedl slaslastioel s SLall 51 s ol a8l e LA L F] g oo ognno ]

. ISO 22000:2005 contains the overall guidelines for food safety management.

. ISO 22004:2014 provides generic advice on the application of ISO 22000

. ISO 22005:2007 focuses on traceability in the feed and food chain.

. ISO/TS 22002-1:2009 contains specific prerequisites for food manufacturing.

. ISO/TS 22002-2:2013 contains specific prerequisites for catering.

. ISO/TS 22002-3:2011 contains specific prerequisites for farming.

. ISO/TS 22002-4:2013 contains specific prerequisites for food packaging manufacturing.

. ISO/TS 22003:2013 provides guidelines for audit and certification bodies.
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2. Advanced oxidation processes (AOPs) 9. Ozonation

3. chemical oxygen demand (COD) 10. Substrate

4. biochemical oxygen demand (BOD) 11. multi-copper oxidase

5. Mauvein 12. benzenediol: oxygen oxidoreductase
6. Total organic carbon (TOC) 13. Pleurotus ostreatus
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. Ultra-low-sulfur diesel (ULSD)

. Diesel Engine Road Vehicle

. Cleveland Flash Point

. Pensky-Martens

=) Y B S S N \S ]

. lower flammability limit (LFL)

&=l

[1] Traders and importers now use the term, as well as academic journals for example ACS publications

[2] "The UK oil industry over the past 100 years" (PDF). Department of Trade and Industry, UK Government..

[3] See How Stuff Works [1] for an excellent explanation

[4] L. D. Danny Harvey, 2010, "Energy and the New

[5] Sea Transport of Petroleum, Jansen and Hayes, Ainsley, South Shields 1938.

[6] NFPA 30: Flammable and Combustible Liquids Code, 2012 Edition Retrieved January 4, 2014.
[7] Jansen and Hyams. Fundamentals of Petroleum Fluids. ISBN 1-5467-427-2 pp 62-78.

[8] "Standard Test Method for Flash and Fire Points by Cleveland Open Cup Tester", ASTM.org.

-
]
.72
§
3,
X
:
2
’).
%

www.lJLK.ir

—
.




www.lJLK.ir

= 9 .I.'..‘I“.'
o) s lojl il

RE SO POV e

Ebrahimatashbozorg@gmail.com

)lastwl | yivg )y NI

)3 polic ()3 s o)l

Il okl b (5 )Sly ) s yEy )y
—ublss (HLl 03wl iy Gloawdy (Y9

S SR ulo

‘rm.‘.‘ol.uu SJL&” Y ) \_4—.9} 6Lo._w)L U"’9)

dod 5 @ (09, Oloed o i il
o).'i_mf 30 )_»pL».C LF’)} )_:QLD.A Q_..».su 6‘)_: o)ls
Sladiges 5)1s 3,5 diges sl e 1 (rg
Sy ot bl il ol o aS Wi )'_:Jlﬂ
Lol plos 51y 0g-doe 485 L5 0 aiges yo
ol e 1 s il Uy aladigad 50T
o ICP g, 5l eolaiwl U (o538 nlie oy
et (S Vgame 5 )N, slagdy,
9 Y °\>l—°—h—kﬁ-‘| 6L®u$5) s‘al_‘> - Lu.‘>9_~u
S dgere jeboas oS Cowl 0 )5 (b9« Jmg3lS
5 o7l TLapbly comgly Jalo JT sla ol
uL...SJJ o \)3_»1‘5@ ool UL"‘" ‘_».».c -¥
Slela Pl 0 pos J= L s 9 s oub
3,90 ICP )‘ ool L» )_..ol.».c W U"*i‘"" Ls‘J“’_‘-

“’SN

=JGTICP (Sl oo i sla—uwdl
m\))_i? )lS Q—éﬂj aoo)_f)]S O—éﬁ) ‘)_.ala’.c
o9y sboa g8l




rq L,gl-l-‘t_ O)IAJJ = &\ )-l-lle =Y °)l“‘b [ f‘-ﬁ-\ Juw

Slr gadis Sty o) oml 10ls ol Cenl (il (38 Slaitigy 5 55590 (6t 4 oo iy ia
9 S S8 (sl 0lailid a3l gy al i e Sl ST e ble s g 55550 0,55 bl oy
A 5000 S ol plsedr (B ran Loy, o olie CblE 1S Gt g Dl S g lateds (pioren
59 03iS 009l mlio g —iligy Dl3lE o S48 10 05290 olic a5 g0 ICP-AES jl oolaiwl L .cwlosds 43,5
S5 o3lal iy il b aS (g polie a9 i ) a0l Gl (rizra 500,50 )5 g 00,5 )5 Loy, 0,90

oo 00)51 \) Jj"\—? O Mg o

D] wisewn g S0l BB ICP g, 3 ooliiw! b a5 LsT glazge Job g molic :(1) Jgu

() z50 Job paie

FOAYY FASVD X ATV powogl]
YYYOY FOO/F. FAY/F) b
YEa/VY BT
FAOAL FAVAY XEE/FE FYY/F oS
Y 0/00 YEVIVY £955
FYEIVO o
YO/IF FYAY - o
YYLYD G
YYQ/- A FYA/O0 YAD/Y) s
YOV/EY YAY/YY yavAay N
YeY[-¥ YAVEY OMdge
YY) VAV FAY/SY JYVF/AY LYY V/50 SY
YYYIOY YAV FAY/SY YVF/AY YOY/F- S
\iZ2A8! I
OA/04 o
YANNS YOV/$N g5k
YYALY o
YASIYY VAV F OAY/EY 3595
YA9/39 JYFY/A0 &8s
YYVIYA X010+ XYE/AF ]
YAY/Fo XA KN IYY VYV w2blg
YoY/D0 YFIY e YAYAS FYEIOA FAV-O 9
YOAIYY YR80 X AUTY Pyl

).n.bulia‘ ..\_;)L) 603..\30@1..'00, 5 aS ok -\)‘ (r‘>).1).) ‘U‘“"j) Q_")‘ o.)La.._mll_’w.a_mLujp.n.\_m ‘_g)_.fo)‘..b‘

Bl
;
3
3

3
4
9
"K
Y
3

3,
5
5

9
g
s

r

IJLK.i

www.

3
—




o o libag
 CITISTICIRETESWARE S P IRV - | | 215kl ol

) ol 8y i auly Sl ool an g, ol sl o mals a8 s 1) Jedore p olic g sl
=i YU o>l e cbale Uy olie an] sod sty cwlio gl d(pteg ,So a5l 35, 5) oil S5
Cmmlodls 03} L)—A..O.?!j d)b..:L\_w‘ A-Q‘)-?U‘ Lgﬁw)‘)iﬁ‘ )._g‘ﬁ 03 (V) 9 ) LSL‘EJSA’ 5 u_a..:l.) = ¢59, 9 o)_f; ‘M

Ll ‘Sblf_w.’La)] 090 d_tlua.A)Q 03— u.u-’LA)T tsuu.E.LC g}‘—’)"""sjf"l—"‘“ u—*—'l-"-\-’asbﬁ%—?; ‘p.,_u.lf 6‘)_3
30 50938l yolie a6l g3l g, DA9ST o Jailiwl rimmen il LISy g (i Y g ame (g yaie

%

)

-~

.;'5

3

a

3‘ A RPSYRVRVRE S S PR PRE DV (632995155 1Y) Jou

%

9 Gl B 0 pns By S 6 yns

,’\; (ng/gY) (mg/kg) (ng/g") (mg/kg)

;‘i YIA X -5 pgngll vy X -7 pgngl

£ /6 X - 16-% mb JYE X L Ib-F ol

A

aN

% Wwooxn f-y. 9 <vs X f-y. BTy

pa ey X FeoQeoe anls Yy XM Fooqe.. oS’

Y]

3 SAN X \-f- £35S SN X \-F. 09,5

P

§ Jve X Y-\fe s Y X Y-\5 o

bt ]

= oy X Y\t ool Y X Y-V f- ool
v X Ve\§e Oy Vg XY Ve-\Pe O
SYY X O-VVe+ o8 o X O-VVe - o o
Sy X O-Y--. P ofoNe X O-Y-- P
JSE XM DY+ Oy g0 cya X" 0=V Odge
Vo X o-f- Js oY X b-f- Jss
Y X Veodeos pnd VX Veodeen ywd
gl5 XM FeoNYe ey YA X FooNY.. ey
VX (A PO Jfq X V-V pURw
Y/ Xm A0 u,&..l..“.m iy X A0~ QSS-.‘.'L"“‘
ve X N o i o X - [0-0+ o i
\yY X SRR PO 3,545 fq X LR P 3,545

_ YN X Veo¥. PIH] YE X Veo¥e PYH]

_:_:; Yo X bf- il AJ0F X b¥- il

= JYAX \-0- JOSTA e X V-0~ JOSTA

3

3 AT XN FooNpes &9 o XM [V ©9)

3

NEIE cedalé Sl =XA NEIg cedalé puSilo =XA




Lo Yoolad o poS Juw

] &Sl sy yo (hligy OIS (F) Jgu

Sladze oy bl abes dsp S ST (€9 Groy (g

5-\-‘;6;“:-7.2',) PM}”

lag 8L olgesl

oS S et e »»

la 8L aosls

Lo B, ozl (S SaS Cati e Koy o oS

5585 Ladloro daalg (S «yginn o

OBLL (189, oay « Sy, 00 il Ry

bl 2

oS dux> ‘)JV.L«A' -~ o2 a0

OBLL gy S

ol IS

Gono] Sligzs

Ed i Je o s

ol Oy 5 by o BLL oL

SIS ) slosgign 13 papels Sk panilid

UL‘BL:'.: BRIt

Or95 Slacun wpslls laaly 895

b J5105 O
oynd ol bable don (ol 31 mas Jlasl gl
Jgazx ;0 a5 wil yaie o L3 ouel cavoas s Ulg>
lg o Jgore yobar il sl 35 culeas s3] (V)
By W &) Gl slagee Job adBle lacbl L
oolainl b (5,90 Slonoral wigd &8, aulyl b sla >l
Oigy b olSiws caijle lawgs ool &)l (g SenalS l33le 5 sl
b ddan Sige3] (e wlfiws jo (sl 9o pll 220
Canlie i bk 5 sl e o Sl polie ot
Jeolaiul b ol 3l poral bl alils ax i cwisS ol
Jelgs onl oS oo ooliitnl 05 memmas Jalge 51 2525 o))

ICP-AES 559y 83,5 § Cano| O

S5, loés, 5o ICP 5l oslitul L g5 ,olic opuees
slapey) pls ki g Sy pogatay (5 SV gama
spb a8 Sl 0 )5 (s JmgilS g eanid colinu
O AS Lapbly (omslsy Jols (T sla Pl I Joone
Sroely SLaS 5 Gizmen 355 o0 ool iy Jte-F
ssbieay (T gla Pl po s o L oo (S
S8 5=l 5,50 ICP 5l oolai ol Uy polic it s
YW g sSell ebs 5ol o9y ol winS e
SLapgyy 500,50 5 03,5 )15 0y, slagés) o pare
ssbaedy gy oml 3l (o sladigel izen 5 a0l
2 ol 'S i polie ol 5 TS 258 (52 olie s
Obe) 3550 odliiwl asged sl Sl 5l (srwg 0
9> g 059 Ab30 uix Ladd asges ;2 (9l (sl sl 95
A Cewlmglkg ol o5 uS 0 olie Xin ¢l e is
oty o olis jl (srmg 05 5051 29y il cods
Lt o | od s o )Lago 40l slapyis, 500,50 1S
Sy, ;0 (9938l olie yion e (g 0m3 (o 3
S i BBl S0g38l A 0ol eolaiul (5,5l
ouies olti LT sba Shg 5 (H9538l yolie cile (o
S lale . lon ool colial 5ég, 51 48 il ol
2 Jlesint 3B b SLas algi oo (idg SIS
cble azgs B il Bladl (2 (B e )3 Sl
5l (Fogll Sl il o pemoliy Ly a2 olis
Sy, o ol cllale ool oKws jo ) S clid
el aiyl b o)lugs oy Sles LA sl oo ashal 4l
SlsFas et Sl Slgiee o3l e, ol WSk
B 4 s polie slgtiome dm azgi b anly 8y, Slas e
Sy, ,o ilide polie (o) p Sde g Conl 092 00 1
DT cciloas 153 (F) Jgaos 0,515,

4% j5m g 7l O

S (Lo s 5305 (5L oo 42395y ol
05_.» oli.';_w.) L c\)w 09)5 CA.C)_MJ )\5 ;_9)1_.9‘ V\_Cl) ..\_s|9."50
556 (8 e oniln; ;¥ e an b Jole L5 anly 2als
U o labinl 5 abges slaJglore el oly) 4 568y
é)LbLo._.w‘ clale a5 (5‘JL> 5 J"HQS" d“"‘:é) J._)‘J.: yYelsye
Y e yes Al oo Gy D13 06 sadooly o LSl
o&Ml&HW@bm)Mm)o5Mo5m|)
i 2 2l o0 "ol 5L 95 51 Kl 5 Y )
A Pl as 30 ol B oS SaS

Bl
;
3
3
3
4
9
"K
Y
3
3,
5
5
9
g
s

www.lJLK.ir

3
-6




hal
:
3
3
3
4
9
"’i
Y
3
3,
5
5
9
g
5

www.lJLK.ir

6
&

o o libag
 CITISTICIRETESWARE S P IRV - | | 215kl ol

U7 ygkieas [CPE-9820 olfiuws (gl oo pubiss Jolge :(8) Jgus

¥ (e gy 5o o gog sl

ICP — 9820 slkws
KW v/f ool o2 ol
Ly 55 ol Lt iSich =
S 38 bz S35 Sz
Job 55 bz Jeke b bz

0&1.».)4.34.3543 69)"“’

oli'im.)rxgﬂjw ‘55)1.»

oo aliioe il aliaizno
sdsliv s live

¥]1 5800 RV ICP-OES ol&iws (gl ouis pubiis Jolge :(£) Jgaor

Solonlic Jolge
V¥ &W) 250l, l5 2 ol
V0 Limin) Lesdl 55 oL >
v/ @Lmin) S5 58 oL,
bl Slalass b Jrdo et
ol ity I}V SHS oz Ay dy pelats
SlolsS s ¢lp
mm id f/\ 3l 0diS B1)55
Gy97 odalie Joo
Y odalin gl )|
Sy (g 00T (6 sl 23 ¥ s

0/ @Lmin) ,5Ys5 55 b~
Al & o] alaizes

¥ ) Gl e

¥ () pasad Sloj

az o bld 0 Vb ogds b spate S5 sla sl 2IUT L
@) Ul (gly digi oo et diges 5JUT Loyl b 5 gdate
oo e 5 O)goh (Kia) S5 mommad Jole

Kia=Hi/Ha=Li/ (Ci*Ha) (1) alal,

IRVELY J}‘..\.u s a_i..: &9 L1) oS J}‘._\_, ais & “99'-‘)"’
sl 00238 35 sole cdalé (Ci) 5 (@) codbl was Sy b

ICP U 06T gy 50 JM> i O

2 eeliaibae 5 008 Sypon I gla Pl
sl i)lis asland 3 )18 eolaiwl oy90 ICP  eiwa b
I sla Pl U )55 lpm ICP Uy 51 gl
il sla 5 S TCP Uy L5 lae Lyl o 5les Sl
Slade ag ICP cowlus . cwlons plodl Jlo 4y b as il
I ol 5 Ve Sopmbge Mmmol, ) oS
Omizpe ,ls asd) 5 an Pl coale 4 ol (K
BT DLl 5 (gm0l £l | i Ly olSss S
Sl 9550 50 48 (Wi (ol 5l (S S (oo S
Pl sy oo am bgrye aalo Gt mlie Pl g5
olas e g8 ol as Sl sl Pl ol
by Glamdly (6,18 bl 5ess 4 5L Jgane jo-boay 0l
S 5 Tl ity o S8 L el
5Ll slamdly 5 L slasen OVVY-Y KW L) RF g
(65 Ll 50 Sl ol b sl Ve 5l akiblne (gl
Lo ,85) Wigd oaped Jlo s & ygody 0 iles oo c’_J’I sla P>
0,5 25 pslateds il 41,8 Lo M gl .(V-Y m/min
5y 6yl Alisims Sy 6Ltdl 2 5 Dl 3Ll ol sk
g ool [y yilaiS Uy oo

ICP +&uws O

ol (V) JSe) ol oais ci glamudly i oo
(Pl Moass sy e cay ¥ ol Loty
(8 sl Az ¢365 )1 515 aite (Sl AT 00 S 0500
S 58D sl ST oot Sz oz RF QU 1sS gy
Srglaez Sty 5 i 5 RF g o (00 cii L
oo sl (sl 85,1 58 SHICP ol sl (6 i sl g8
Showe Sl yeae L aS aS o ool il (Ve o+ Ksga>) YU
g Gl bl el g s SO dags 0ol sl o blise
03935t0 03 5 cmmmmbiline (jlas A0S co 03 | 55 ol
23 1, ¥ KHZ — Y+ - GHz (RF) jos,8 (y30ls el odlS ;3
P ICP oliws 00y pdais ()5 oyl 51 lasiged .asS oo
Cwl ovalio JB (F) 5 () Jglo=




Y by oolosd 5 18 Sl 0 Yoplad w e Juw

Sblwg ol gl el (Ao o asliwl SO Le Joloxe
g oo AL o 4y dged 8 yxe

=lle caoy S b Ly o1 T aas b out ags sLadises
yolie i ol dnlie b aigd s 8,00 ICP oo 4y
@ by pe 00d (Sl s Dad b el 3550 e 5
dwle b 90318 90 ages o olic clalé dao,lastul
P ICP-AES g, ,0 o lasbiwl b )5 4 by o Joloe .ol
Clodds ;S5 D7260 s ikl

S g 1) Lomadly alad cygail g9, 5l 5 agBo ¥
Al B agoels Ploaip, 5 slads o ol b o
oKws Busslw 3l B adl 05 b o il LoDl
Nl BBl a6l ) i imle S i e ICP
Sl oS e dogi gl ST i ol o Ol s
©)goyd 9= bl 0093 (iale S i Al o Job 40 39, o
Sl Josdljgiws g 0S50 30l aloldl 1) 795 a9 ol
pais ;o slp s pladl | olws ;g o, Sdas sl Y
Sy oliimws Jl58la 3 o 5 Slswl ) cnlio (625 o Jo-bo
Jele i) mommal bl vceey S izned oS (o0
Ve Jsane y5ba) (5SS ol s paie o g
Iy ol&s aigy Jolge plow g (Ao o sl momead g (sl
D] oS ko 50

olss 5 Shae 3l oz 0050 5xe S 53l g5l el sl
ool 3l oady anzlw) o st Jolore iz cgy ol 509 bl
S a) o0 angs (ICP olSs pguases Voais 2lgS s> o
10 39 e ol 4 (gliin CLIE L Jy b g
aalol o a5 0g sl as gl IS i S B b
0y (il 5 digad sl ol &) bgyyo polic (olwlids 5 (905l
65 s 0 Apgd i (sm Jplone 95 L] s
3,90 polic o (gl Ll 0,90 slacdalé oo B a S il
a9 bl slaslore (3 yme s amy st oLt | (5 o3l
Wges G Jaloee 0lSiwd b ygumml IS ciorie sloul 5 ol
o il gl Jgloes (gl m (B byl ) Lo po oo 4|
aald Joloo 4l 7 sl asiged 12 (e om0 (B yne
Ll s 13 4, (Lntigas (531sed b e L)
U903 o b lliws gl el Cwsds 5l o oS il
Jole j0 diged oas 5.8, sl gl ca i Las i slacdale
A e Sudty 5 maie glacdilé digai ;o (gl 55w,
Sl i oisd ol ool ladsl g ST S (6l
ol 4y o il Jodore ) SO g iy gl 3l o
Onared 393 ol Lol olfiws 8 Shos 51 L5 355 (3500
3 Olise olmsd (gl S Simo g (S 5l el (sl
3 iz 5, S colaiwl Cglise jatoas SRM 1085 o lasl_ul

Ol oo ymaie o 5l @l joaal Cwsds slaca s s,

) s 51 a8 e 55 Sy ol ICP olS
s S o S5 555 i ) 55 pella
S oo 0dgi (Saol) glael a5 0l 18 7505 Sl L
g Elo et S L5 09 g0 00wd gy Sl jo 5]
Do =iy g9 A4S =By et dlonl LDy cdl> 4
3 il oilS 3 Ly (RE) (o bliing 2501 ol Sy
1S 3 51 ICP slaolSi s 035, sl 05 o Szl S
—rbliieg S oo Sloml (61— 55,008 T+ L YV
o>y L ool 755 9 ls 45 55,1 58 oS e eola il
Ly 5,1 Sl S b LS 0pi e atsad Sas pls ey
05,1 Ol s 4SS e o 5 oz et
M szly 0l S5t LBy (89 09— o0 0790
ebliing 75U 03,55 g Sy 5 255 gn iyl
Mals’ 5 (590 oo Sy ) 9 9530 03z 35,1 58
by olasr RE g8 (bl loe Ly o sy 8
ooyl —dolay g oLl slws g oS o a5 oo
o 0jiny Slyd 5 (95, (b Sloil (o Lo 00
YL e L 0951 815 (slamdly 51 iy ol S
A CEN E .Y PRUEDVIE S P L,
s=Yes jleslawl Lo |y L ol abses 31 =L >
el 55 50 00 (gl e O j5oay SIS JUI
Lapys il 9,95 5 50 diged S (o0 G5 Ll
Jmad g oad opig g8 Loy 210 lo ) slagysn
515 55 Sgbise sLnJsSpe 355ie 15, slags
51 S g S o S slmpes] 4y Ludly
SR I N OO PN
P Lo gl ol sl (65,50 055 5l 5 00
DS oo i abg e zo Jobo

3 oolaiwl s cabges 5l oa ol 195 (59,0 (slaolws o
Sl ST J51s 50 5 95,5 g Sl oo ay (ilo i)
Do g 00 g ol CCD g5 5l 059 50l Jgoro jg-body a5
Sy 0w dg>50 slagsl eled gl laje o]
oslaiwl «559 ol ICP slaoliws YL ce o Yo 5l SO
IVT ccul sl SaT g4 ol 5

ase3l g, 40> O
slopgy, o ymole (H Sl olailiul )
Slo—dy g,y Sl osliiwl Ly 00,55 )15 5 00,5 )15 (5,555,
b 6y omiiish bl ] sad i
3leads (39 Hlade 0gd co ploeil Yo VA a5 5 ASTM 5185
Lol banl 89, L 039em 00,55 Ly 00,5315 15l (49,
Sy 3255 535 el 08 y5as o sln oo Ly Lol
Ol & digls so And Gy (e 4 5 0 il sla Jolore

Bl
;
3
3
3
4
9
"‘w’
Y
3
3,
5
5
9
g
s

www.lJLK.ir

-t
o




. e libag
s n Voo o @ Jus [RBTINEEIUHE) PRI V)

B _iulol 00,Lpz g o0goi oolal wl gla i) mommal g s lailiwl Jydoe jo pate ad Hlaie L el sl U
Oty Jolid Ladigai o )5 (iolejl )L g0 1, abgei )Y Sy S 9 pate c bl
2= 29y 5 el seS9e 29, (3 Gy pelie Slpmgkg s ol 5l ol s 515
o—=9,) SRM 1083 ;5 ou2 53, SRM 1085 (o pns (ool 08, 4w B0,565 5 5and i)l 63, e pendlS
A e aie VY I mglkg sl (4l S w02 s 109y 5 gl olis sl g
S93 Pyl o )8 (98l i ol (S5 (g
SIS O TF] sgsa )55 omels o) 50 L5 pyaolily s
So gy oaal Cwody gl Azl g0 o M
&S gl mie (g3l Gl laly s o 5l ool g e ©
Cwloals (A) 5 (V) Jolosz )0 7 0 PP | PRSP o] PRSI PUE LmoLf_AiLeﬂ g

SLCBLE (ol (LE/Q) ool dnmwlino (g pdyogoas yrlio :(A) Jgo Sl Gedale gy (LE/L) susd awlono 6 251555 (V) Jgar
DI mg/kg caws 5 ol D mg/kg caws

hal
;
3
3
3
4
9
"’i
Y
3
3,
5
5
9
g
5

- - FIA - PRV | - - VA - PRV |
- - - 17 wob - - - - ek
- - 'Y - e - - \1/2 - 39
VY 5 - - s Y \ - - ls
- - vy “IA 095 - - V- - P95
- A1 Y/¥ - o - A V- -1 o
- v YIY - o2l - 0 “IA - o2l
- Vs #14 - Ny - Y vy - [y
VO Yo Al - POOLT; £ A \IY - PEROLE;
- Y \A - o - i -IY - P
- N \Ths - Ooage - y Vo - oo g
- - 74 - Jss - - Vg - S
VE- r VE - yid v )4 A7) - yd
. v , . sl v WY - - oLy
- = Y - RYCHm - = vIt - Ok
- - /o -If 0 i - - Ve -1 o
= - - o7 - 2.5 - - YIY - 3.5
i Yy _ - - 3,545 VY - - - 8,55
= - - AIA - o - - /o - o
3
3 - - vI¥ - owilbios - - Y - owilios
3
- - /o Y w206l - - -7 -1 w206l
VY \Y - - &9y £0 A - - S$9)




o i -
R R PR BINAE 14 by oloib o V8 sy o ¥ oplosb o 03 Jlw

9y S (=l ead 795 ladly )
2 ol e Sl o)l a5 &
4 dged SLapm sl 5l (rwg 0 S )5 polic
19 diged 5 gl ol Lol el ol o
9 8y, slasy, yo 538 olie (s
ool l_t J_..\j)lf 0l oalazul Lgl_bu.Ca) 9
N dgene joboar aS ol )5 5 (g, ICP
3 055 sl i Jalts T oL Pl
QHGA oolaz_ul ULA-A-’ M—f

Sy O
Loy sasl cowots gl A g0 n OS]
sloadiges g calize o8 iolejl g0 0 ogliaie sla,gl !
9 (V) Jolaz )0 7 00 s duma ol gy e (LSS

ol (A)

Yl O

w3, SRM 1085 (65l 33, o35 5T Ly sl
Sld sl an o8y p0 Jodome Ol S Jold 45 (59 b
Al. )..oL..D Ls‘)—’ 03— U“)‘)j )_v.bLD.A u_j.il...n ! Jﬁ_lml.v
):A_A.;....:J Lg)l.’..&‘ Tl 9 CI" Cu; Fe5 Pb‘ Mg‘ M()‘ Nis 815 Ags Sn
"b}um)ls u_c” 5o J}lm Q‘)J.Q )| J}.MA )9_144.: ICP oK
(598 clio 58 jaie 518 0 L) pomgyul L odLS
és_wgo oolai_wl

. Xylene

. minor

. major

. Babington

. High solid

. Radio Frequency (RF)

. Torch

10. peristaltic

11. Dispenser

12. charge-coupled detector (CCD)
13. Peristaltic pump

14. Aspiration

15. Interelement

16. Certificated reference material (CRM)
17. Bias

O 0 3 N L B W N

(Ol 58 (slaosy1,9) wigl Gl )l S5 55 5 (sond il G99 )

. Inductively coupled plasma atomic emission spectroscopy (ICP-AES)
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[1] Standard Test Method for Multielement Determination of Used and Unused Lubricating Oils and Base Oils by
Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES), ASTM D5185-18, Apr 12, 2018.

[2] Effects of organic solvents in inductively coupled plasma atomic emission spectrometry, Andrew W. Boorn,

R.F. Browner, 1982.

[3] Improved accuracy in the measurement of wear metals and additives in lubricant oils by ICP-OES. Alejandro

Amorin, Agilent Technologies, Inc. March 13, 2020.

[4] Elemental analysis of additives in lubricating oil using icpe-9820. Shimadzu corporation, 2014.
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| 1] What is Raman spectroscopy, Edinburg instruments, General microbiology and photonics.

[2] T. Vankeirsbilck, A. Vercauteren, W. Baeyens*, G. Van der Weken. Applications of Raman spec-
troscopy in pharmaceutical analysis, trends in analytical chemistry, vol. 21, no. 12, 200.
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\‘*_ Raman
o spectroscopy
. introduction and

application

Vibrational spectroscopy is a complete
tool for identifying and determining the
structure of organic compounds, including
drugs, food, polymer materials, explosives,
etc. When talking about vibrational
spectroscopy, usually the name of
infrared method comes to mind, not
Raman spectroscopy. In recent decades,
there has been a development in the
Raman method, especially in its instrumental
part. These developments have led to its
unique applications in various industries.
This article deals with theory, instrumenta-
tion, sampling methods and applications of

. Raman spectroscopy.
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Evaluation of standard

method for determination of
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some elements in used and
unused oils by inductively

coupled plasma atomic

emission spectrometry (ICP-AES)

Inductively coupled plasma atomic emission spec-
trometry is a rapid method and versatile technique for
determination of trace amounts of elements in broad
range of sample matrix. Different kinds of aqueous
and organic samples could be analyzed by ICP meth-
od. Special conditions are considered for each of
these aqueous and organic samples. Specially ana-
lyzing of samples with organic matrix are easier. De-
termination of metal elements in oils and its products
especially crude oil, fuel, unused oils and gasoline by
ICP is a routine method which use organic solvents
such as toluene, xylene and chlorobenzene. Althogh
polymeric and biologic compounds could be solved in
organic solvents and analyzed by ICP method.

Inductively coupled plasma, ICP, elemental analysis, |
used oil, unused oil, oil additives.
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The effect of Free Water
and Rust on Flash Point
of Diesel

\

Diesel is used as a fuel in many of the engines in commercial and industrial scale. Distractions
encountered during the auto-ignition due to presence of water and rust in the engine or in the fuel
are studied by measuring Flash point. There is increase in flash points due to presence of water,
which shows free water drops are not good to present in diesel. Also this study helps to judge the
quality of fuel from the bottom of the tank which is mostly having water drops and rust (solids).
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Applications of In-situ
Environmental Transmission
Electron Microscopy
equipped with liquid
cell in various fields

Since the invention of the optical microscopy, scientists knew that in order to achieve higher under-
standing/insight into samples Nano-structure they had to increase the magnification. Therefore they
strived to make an equipment to further enhance low magnification of the optical microscopy. After much
effort, Ernst Ruska developed the first equipment that instead of light used a beam of electrons that
was transmitted through the sample and formed an image on the fluorescent screen. This instrument
provides users with a vast range of magnifications (from low to very high magnifications) and because it
transmit an electron beam through the samples it is called “Transmission Electron Microscopy (TEM)”.
With the magnification challenge almost resolved (though even now the need for higher magnification
still exist), researchers turned their attention to the matter of great importance that is a requirement for
imaging and viewing samples in their native state. As every user in the field of transmission electron mi-
croscopy knows, in order to put a sample inside TEM, first it should be completely dehydrated to avoid
occurrence of any sort of complications with the high vacuum environment that exist inside throughout
the device. Nearly all of the samples are either inside a gaseous or liquid environment or they them-
selves exist in gas or liquid form. In this article we focus on the liquid samples or the samples that are
inside a liquid environment. If these kind of samples are dehydrated, scientists and researchers most
assuredly lose a lot of valuable information about them and won'’t be able to acquire an insight into their
in-situ properties that occur in nanoscale. Consequently, one of the priorities of the researchers that
are active in this field became developing an instrument that allows in-situ viewing and imaging of the
aforementioned samples inside their native state (liquid environment). They successfully developed a
device called “In-situ Environmental Transmission Electron Microscopy equipped with liquid cell’. A com-
prehensive introduction of this device was published as an article in Iranian Journal of Laboratory Knowl-
edge (No. 34 - Summer 2021) and also some of
the applications of this device were mentioned in
the first part of this article that was published in the ~~ Transmission Electron Microscopy; Liquid Cell;
previous issue of the Iranian Journal of Laboratory INa.noF)artlcle. As§erpr¥; Nanopamclf-: METE

i ation; Electric Biasing; Electrochemical Depo-
Knowledge (No. 38 - Summer 2022). In this current ' sition; Lithiation and Delithiation; Nanobattery:
article, the rest of the applications are presented to Biology.
you as the second part.
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A review of

the application

of enzymes to
remove dye from
textile wastewater
compared to
advanced oxidation

Reducing water resources is a global
problem. Effective treatment of wastewater
is an important step in maintaining water re-
sources. Some pollutants such as pigments
are resistant to conventional treatments and
remain in the environment. The disposal of
bio-waste is not a very practical and reliable
method, as 53% of the 87 colors derived
from wastewater are known as non-biotic.
A chemical method for oxidizing organic
matter is used by oxidizing agents such as
ozone, H202, UV light or compounds like
other oxidizing agents, which are known as
advanced oxidation processes (AOPs).

The use of biochemical processes in the
treatment of colored wastewater has attract-
ed a lot of interesting results. This describes
the use of enzymes as an alternative and
useful method for treating such contami-
nants. In this study, in addition to review-
ing these methods, we try to compare their
weaknesses and strengths.
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Abstract

The Hazard Analysis and Critical Control Points (HACCP) system is designed to ensure the
safety of food products. The establishment of this system in food production units identifies spe-
cial risks and necessary measures to control and prevent the occurrence of risks. Also, in case of
hazard, it predicts corrective measures along the food chain (from farm to table). Increasing the
awareness of the interested users (quality control managers of production units, experts and stu-
dents) about how to establish an efficient and continuous HACCP system is very important. The
14 stages of establishing the HACCP system include:

Regulation and policy of food quality management, forming a group (team), defining the scope
of application, describing the product, describing the use cases, drawing the work flow diagram,
confirming the process flow diagram on site by the team and following steps (7 principles) includ-
ing: conducting a hazard analysis and identify control measures, determining the Critical Control
Points (CCPs), determining the critical limit or limits for each CCP, creating a monitoring system
for each CCP, determining corrective measures for possible deviations, determining methods for
confirming the system (verification), and finally, the establishment of the archiving and documenta-
tion system, which is given in the national standard of Iran under number 4557.
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