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Abstract:

The aim of the research is to study the effect of applying some of ISO 17025
requirements which related to the reliability of laboratory test results and
calibration - the latest version of the standard in (2017) - on the quality of
laboratory results. The research was conducted in the central catering
laboratory / microbial section, and the prevailing status of the quality system
within the laboratory was monitored and studied before applying the
requirements of the standard and monitoring the stages, from entering
samples to the laboratory and the processes related to performing the
analyzes until producing reports of the extracted results, Then, establishing a
practical study for the applied working methodology to address some of the
technical requirements in the lab and comparing the founding of the study
with the standard to analysis the gap, the results indicated a defect in some
of these requirements, therefore proposals were made about staff training
operations and the distribution of standard operating procedures in order to
standardize the work methods and thus convergence of the work results as
much as possible.

Proposals were made on some operations in line with building a laboratory
quality system according to the requirements of the standard. These
amendments focused on the efficiency / experience of people working on the
quality of results (clause 6.2 of the standard) where workers / technicians
were trained on the optimal use of laboratory equipment and best practices
in conducting microbial detection operations and preparing standard
operating procedures for approval at work and distributing them to the
implementing labs for these laboratory operations, and thus unifying the
work among them, and calibration operations were performed for some of
the devices used (clause 6.4 of the standard)

Also, the application process focused on the environmental conditions item
and its effect on the work results where the effect of changing the work time
on the results was studied (clause 6.3 of the standard), and finally, optimal
statistical methods were used in the work to calculate the uncertainty in the
results (clause 7.6 and 7. 7 of the standard), and the results of laboratory
analyzes were compared before and after making these adjustments and their
effect on increasing the reliability and validity of the results by using
appropriate statistical methods and programs.

An application was also made for some of the requirements of I1SO (17025:
2017) related to the procedures for accepting samples and conforming to the
original sample and procedures for preparing samples (Clauses 7.3, 7.4 and
6.6 of the standard), and suggestions were made about recording system
within the laboratory (Clauses 7.11 and 8.4 of the standard). A comparison
was made between the results after application the adjustments and the
results of the atomic energy laboratory to reveal the extent to which the
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results are closely related to each other. The results were close and did not
give any significant differences.

The study gave results stating that the application of the standard had a
positive impact in several ways. After comparing the results of work before
and after the application of the standard, the results stated that the initial
application gave more accurate, trueness and less uncertainly results.
Although results showed that the training of workers on the correct use of
scales did not make a difference in the results and there was no significant
difference between the weight results before and after applying the
Instructions given in the work, the training process to detect the Salmonella
typhi O9 bacteria in tahini made a difference as the frequency of the results
increased and less uncertainly, as well as for the detection of Listeria
monocytogenes M3 in raw milk and the detection of Staphylococcus aureus
AA in white cheese where the results after training were few extreme values
and more frequent with a normal distribution, as was the detection of
Salmonella bacteria in serum ornaments which were not exhibited to heat
treatment on two different days in terms of temperature and humidity, where
different results were given.

Keywords: laboratory quality system -17025: 2017- technician training-

Salmonella- Staphylococcus -Listeria- SOP
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Al Adaalpall Aadl) cilalliall Ladl) il Ailae (55ine ilis Gadle (5) Jsaal

(17025)
Slrdll 36l Gadaill o sl il gy 1ISO17025 dialsall vy culillaidll
Lol Jas )
4y giall Al ol s )
o
%44.44 2.6 6.4 ) clillig
%50 3 6.2 paka sall )y calidlaia
%41.67 2.5 6. 34 Cagylally il il
%50 3 T 4spladl §f SLEaY) pealic 4l
%44.44 2.67 7548 e )

ot 05820 o Lo e ogthaall JSally Gl ¥ a5l (e 4Bl adly A o3 L Gl Bl
b ol BEglly kil adly Ll seadl) aan ) ) 5l Cua (Aialsal

225 A glae Candl Pla 23 Sl (SO017025 ddal sl cililliia Jana Gy <lyiidall
o Aleny Gl L Lagiady sl 3 caamsd 3 AgUaall aae cls llad CDlas
) 8 el

acheck list z1l &) .Jdaall clales e € 2D Clagladll Jsa milall cuadd LS
D0 8 s A bl aal Jslin calialall 3 sl Jidatl) salg 83 susal 735
(s

rdadud) Cig yally Jasaall a8ly pali — Ll
¥l asall & Lyl ge (il e ha) 2 Salmonella typhi LS ¢ ssiaal) Glua &

Aoy QS Eum HaT agy Ay %55 Aghll Aggiall Luilly 2°30 hall dnpy Cuils S
t OIS Al cilSy %40 dshayll sl dailly 2737 350l
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Cua (e Cpilide (uess P& Salmonella typhi Wi e oSl m5l masy (6) Jsaad)

g5k lly 5y)al) Ay

Log | Js¥) asll & caisll il | Log | o) asall b caliSl il

237 Bl i 230 sl i 5

(%403 sk (%554 sk

1.95 10x9 | 1.74 10x5.5

1 10| 1.78 10x6

1.7 10x5 1.0 10x1

1.6 10x4 | 1.70 10x5

X=4.75%x10 X=4.357%10
t ol Lo Laadly SPSS gl alasinly Lilas) bl dallas ays

Paired Samples Statlsibcs
514, Errar
KMliEan ra Std. Devialion Maan
Pair i sepadi ba Q95625 | 40285 2043
stk il dag BEEED 4 AT144 ABEF:
Paired Sampies Corrolations
I Camralalion s,
Pair 1 sesepidl dea § son bl L 4 - 280 r20
Palred Samples Test
Paired Difétances
§5% Confidence Interval of the
814 Enter Difference

Mean | 51d. Deviation Mé¢an Lower Uppar t daf Sip. (2-talled)
Palrl  wmpitdae it da | 1 00750 B1975 0488 0213 169366 31251 k| 047

Do R il Catiag by Rl Al (it gl (0.05) (e sl AN des
g Seal) Jilaill il b Al Caglll A sl ety GnysSaall Ol (8 LSl

Tarin LA (e el g Soad) Gl il e 3ol Cog Bl 5355 YT g iall (e
e oS e iy (3iny (ol Al dend) e 85all Ayghays ha a Jalsal
syl
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Aapsall LA liall Cag yBall Jaguiadl) oSanl b (Bojkovski et,al,2008) aS3y (slull (puii b
ol Y e iy g 5,AY ol 38y e a3 o aald e d5aa) calulall, Sl sl

S il e Ao 2 s lan 33 il 5% g Sl ISH e sy daall o8
Sl e o Liad Lgidan s sl g on paliilly ey Lol iy of cany
sl Blelyas Ailia (A0 2l o) Glewal BLaYL elsp iy €S Sl ) (re)Sdl)
O 23Y) pe zaall e O s Baals A (e JaAad) 05K Cuay suad) ) Jeaad)

L s Al dadl Gl e dhany o gl b lae )

b LS g Saal) g i) Gigan il Lgilo e g i) Aajiial) cldaliaY)
(WHO,2011)

o Juelaill Al gmie (3lalic puimg pe cage Aualdll Cilaeadly s & il g5as —1
Ghliall 8 alaai WU dacaid) 0a Yy Jreel] dalall Calalaall alaaiufg clipd) o3a
~ i sel) bl =3 sl Chlama Be -2 al gl () Vi-cul bl A lael) LAy jell
(- &gVl

Al Jled¥y V) ae doleill 53 ¢yl hanl) e lill dyy5al) Adhall - -2
JSLie Gaad W a 025 e (midis ¥ phall da))) k)l phall dajo ddle -3
%50 G5t skl dnjas (grhdll saill

rClsall aladiad o cupuil) — G
DA (e puleaall il aazind e gl il b cplele ahdl dued B (g5a
3 Ws 0S5 Q) pasdall e lly) ke sle o 100 I Ltilaals (i) e AeS ()5
bl il el =iy aysi g (bl o Jeall Gladdad aysh JB llyg o (o)

Ofiliie (yie ) agia 341 23 4d) Wle (7) Jsaall 8 dnmge o LS
By o Dalially aganiy old) aladinl 8 sasge B diph o dwedl) il uyn 3
S ds danall (Kol ly Apliie @il o Jpas) Gladal dilia; 4ail dsa;
idee Cypal @y Jdge pdal b As Sall Jilail) ela) and e Sledie S8 aalaal
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B al el o) syl saled Lo Jgeandl &35 adine 3530 Aaulsy Ohsall 3yles
i Aidyy dapmias il o Jpaall Gluldl cha) v Gluall Guldll s3eal 5ylee
Llee eha) By Gaotiall o) s WE(2013¢ e 5 gleld) (Ladall Ayl 30

(*(ASTM E617 — 18 )ziliall daa (lacas e UadW) Cugan N ()haall 43)00 35alae

(Ll stl) el alaind e cpusiall Jae geilis s gia (7) Jsaal)

il aes o) s | sl ) it | il
(b2 3) )
3.077 2.986 .
3.076 2.090 7
3.076 2.977 3
3.078 2.981 4
3.079 2.920 5

ehal amy < Al ands Ghaad) Wad ) agey 38 ol 3 U1 (e ST (5558 agay :Adaada
ae 0.070 o syledll

*ASTM E617-18(Standard Specification for Laboratory Weights and Precision Mass Standards)
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S ALiad e glis Auiluany) A yal)
Lol lejsh il ey ilial) caeyss Ja -1
1ol LS Tl 8,83 sl (38 Shapiro ~wilk JLas) (5yal

{(Shapiro —wilk) @iy s mld sl Guks <sha(8) Jsaal

Xi dp ap dp X ap
3.076 d1=3.079-3.076=0.003 0.64 1.92x1073
3.076 d2=3.078-3.076=0.002 0.28 0.56x1073
3.076 d3=3.077-3.076=0.001 0.09 0.09x1073
3.077 b=Xapldpl 2.57x1073
3.078 b?= 6.6049x107°
3.079 S*=%(Xi-X)*= 8x107°

:Shapiro-wilk HLEAY 43 suaall dagll v/

> —

2
: (N=6)Laxie LM il Aadlly, | — ts) _0.83

Wer1e=0.71 ,WcrtS%:O .99

Drals Gamaall Jolaal) i slanall %1 e aad) daill o ST Aygendll dadll o Las)
loeysty Ieie byl (s$ Mvie Lpaapall Jylaal) 3 slaed) %5 sie 4oall dedll (he
cil) a5yl 2y laslie] 2y AL sl
Ul Al (yann 48yl 2 llia Ja =2
:3ll) <shadl) (385 (Grubbs test) HLial gyl
Ul el e Grubbs ¢sils Bubas o5 laelaat oY) il o dxilill il o —
tlegs &l (Kl Ll
3.076 3.076 3.076 3.077 3.078 3.079
:3.076 5 3.079: & (Lualls Llall) gy &Sl 2l —

83



3.077= cbilall oleall bugidl -
710x2.83=cllull (g )bndl) i) -

e &1Kal) 3.079 dal) vie Grubbs HLEAY A suenall dagl) —
@i —m]|

Gob = =0.71
Slls, *geasall Jolaad) AWensw = 1.887 %5 xic (N=6)laxic [Laadl dyxa pall dagill
Ay cgmayall Aadll (ho sl Dysmnall dadl) Y Wsiie e il 5yl el Gl
¢d Ui (15K (Gob=0.35)Grubbs )53l ki die gy &l Kall Liall deall dpilly 5aY)
Y5 aie Aol dadll e il
Byalall bl i o ) 5 2 (S A yiie Lad (5% Limla 558 il of ) amy
Aasaia il 2 Al (e
Al pe 33yl ) ) bl oleall T sidll G ynsa (38 Gllia Ja =3
i yal)
1AWl Glacajdl) daan ST LAl aadind
(G la Gadl) Lpmapal) Aall g5l (O bl Jaus iall :(HO)agjtuall dpua il
gmapall Al sY) luldl oleadl T sl (g 8 la 1(H1) bl duz gl
5aaly dual (T test) L) SPSS galin aladiuly

One-Sample Statislics

Std. Error
] Mean Std. Deviation Kean
dag B 3.07700 001 265 000516
One-Sample Test
TestValua=3

95% Confidence Interval of the

Mean Differance

t df Sig. (2-tailed) Diffarenca Lower Uppear

123 149110 ] 000 077000 07567 07833

g il Jsd g Agytuall A pdl) cucady JEL0.05 e sl cul ANVAl dad ol Laa gl -

gl Al Al Aal (gl ¥ Sl el o iall oy Jss ) AL
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By e il (g gall 86200 Slaal Aysins Ak 35m Byg e ) Lol i L Vg
e Bhadl 2 ol Lo CalSll 3l malally llaall doleal) Jasia (e Y 43) dus cleailis
(2013¢ 1xll) 536aY) 5plee ae Camy ek 8 ) o Uadl)

€ sl il Ay Cyyall llee <ol a4

SPSS zaling e Janll 235 Y1 At jlas) aadi

dpm il Jsd 2 Ml %0.05 (e SIP value=0.82 dad o Ll (SPSS gealin (3a)
S L) o gie gsbony Capaill Ji8 bl Jawssie o (f ALl daa ) (i g A jiaall
a8 it ) Gyl Adee by lasial) G (shsn (gsine (38 a5 qapd)

*# T-Test
Paired Samples Stolistics
Sid. Ewar
Wean M S1d. Deviation Mean
Paig1  Ja 2ETOT 6 A5820 ABTOE
2 0770 6 0026 0052
Paired Samples Correliions
g Carraiation Sig.
Pair1 g Ja [ 51 i
Palred Samplos Tesd
Faired Differencas
95% Confidancy Interval of the
&hd, Emor Differanda
Maan | Sid, Dintation Méan Léwer Uppar 1 df Sl (aited)
Pait]  wade | - 40633 45746 RELH | - BB ATEN 2176 5 kR

Jenll it 3 18 Yy U gale Tpuas Gan ol ) Aglee )y Ayl it iy duadA)
u.i_)\j,on Y ?‘&“\ L;—A' :\AJM“ Z\L‘)H\ u}s.LE.J \}.115 u.t.viud\ u\ &Lu; 0d=2 g t_e)ﬂ\ d.\g
el J8
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JUB TS ETTCIP U ELJ) U DN
blea 5algd 3 S0l gl daiadll 45,80 e die Gleall QLEN toadl iy -1
(K=2) dascill Jale 0.1 fiaall
F ol Gl
&L
w(x1l) = >
0.05 Sslang
sl ks 10 aaf & syl alsy) -2
S A il
5
u(x2)=—
Vn
0.0094 =asnill cwls

35 o Sadl e Al aladll paad S o ae S QY Glua S a3
A e sl (B Y

ulx)w = ffu(:r:l]2 +u(x2)?
0.051=Ja&Y i,y daim cul<a

rdiapaal) LS e S o ) —lag)
raldl) culal) 8 Listeria LSy pass o qu i gilii — ]
s pal) liall 8 LS e i€ e ol (uya o

°10 - *10 = S5 L.monocytogeneslyi€y skl culall e apys 2
@b angs @alll o agX any J8 LSl oo GlSl) Gapaial el (Jofdla
: S (RISl i ol Badiaally 4 5al) Janl
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(Jof ) Listeria e ) Ao cpptidl Joe il Javgia (9) Jsaal)

Splesll | sl i | gpledll | J i | gusal
(Jeof 4ls) Al8) il
(o
5.64 510%4.3 7.72 710x5.3 |
5.48 510x3 10.87 101 0x7.5 5
>-6 $10x4.1 8911 $10x8.1 3
36 10 x4 298 | 097 |y
5.72 510x5.3 10.87 101 0x 7.5 s
5 510%1 8.69 810x5 6

Tlanps ojs oyl 2y il caeyss Ja —1

A <l gdatl) 385 (Shapiro-wilk) L) aadius ana o

:(Shapiro-wilk) o5l Gk cislaa (10) Jsaad)

Xi dp ap dp X ap
Slox1 d1=5.3x10°-1x10°=4.3x10° 0.64 10°%2.752
510%3 d2=4.3x10°-3x10°=1.3x10° 0.28 10°%0.364
5 oxd d3=4.1x10%-4x10°=0.1x10° 0.09 10x0.009
>10%4.1 b=Xapldpl 105%3.125
>10x4.3 b2= 101°X9.766
310%5.3 S=3(Xi-X)>= 10.91x10%°
PRI 4 gunall dadl)
2
W, = ts) —0.895
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N L S it Cum 80 ) 5yLiials 50U 535all (50 geilial slaie] (Say Y diag
(0.71) dgmayall Jslaall L sUarall %1 dic Zpaall Al (o 581 HLEAOU 4 suanall Al
-(0.99) Lpmayall Jglaall 8 sUanall %5 aic dpaall dal) (e sl

Sl e 48ylaia o s Ja —2

1Al lsdadl) 38 5Grubbs Ladl gy

Lial) Aall (P10x1) 5 Wadl Al (P10x5.3) a5 oo & sCiall aill ayaas
10°%3.62= cua slual) L sial) ol

10°%3.303=(s)lnall a1 s

e &l L) Al e bt 0ol Gukai AysndllG dad ey

|Bli —m|
Gob = = 0.509
e hal Wil Aadll die A pusWliG 4
|Ai — m|
Gob = = 0.793

3 Uaxall (GcriticaI:1.887)%5ﬁ9n=6 Loaie JM doaal) Al & M\ LS 2\_1)13.0 e.u

aias dgmayall dal) (o yral Gl Giiadl) JS o) Jan gl Cus Dpeaall Jylaall b
Ol gite Llally Laall liassl) S o) iy

e Aaally Al Gl e hLEAY) S leall Jasgsidl n a3 s Ja =3
N G syina (i lia all 5T) Yoomapall Aol
il lual) Jaus il oL 4B 4 il (bas)s dne e T ladl aladiuly) «ild) <l gi
dama yall Al daal) daial) (goludt gyl dmy
Agiial) dagilly Ll il hagie Gn gsine (3 s Y (HO) Al dpiajdll (gl 2
Al ) lawgie Gu gsire @A dam i(HL) Ll A dlly (ou=ip) despall duall

e F1) Lpmasall diall A dial) Al
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ol LS ilial) CulS PSS pralin alasinly

One.Sample Statistics

Std. Error
i Maan Std. Davialion Maan
dn G B.BOGSET 260051 JA061 68

One-Sample Test
TestValue=5.74

95% Confidence Intarval of tha
1 df Sig. (2-tailed) Ditference Lowar Upper
s =2.198 5 079 - 233333 = 50624 03957

-

heal) T i) o Jsi Al dpaeall A il Jis  Julls 0.05 e ST A 2 ¢
gl Liall dad (g5l ilulall

tleaT  LEA) aladiuly f

Jshaall (e 3355 (v=n-1=5) da dapds *%95 A8 (s5iwe de HLEaS Lna el dadl
(T crt5%=2.57) T test JLial ialall duma sl

: A () e o £ A el Aasl

X—u 3.62x10°—-55x10°
S 3.303 x 105

Vn V6

=-1.39

tcal =

(10°%5.5= daasal dumll iiial) Al ) Cusa)
(2.57-,2.57+ )t paca oy Jsadl) Jlaa
Ala Gad 4y Js ) Alad) dpeapdll Jiis Ul Jsll dilaie G Gy sunallt Lo o
Al A jdll by cdma yall diall ddal) dadlly D) AU dasgie (g (g5ine (358

(2013¢ Jlalls Glalid) 4818 5)50my Jle 485 (ggiase Jiagy ¢ pliall U (o Lolazind JSYI%95 48 g gine®
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o o s5int Y Ll T35 55 b Anpnm il 8 Capyil) ey xslial) s AuadIAd)
Agraall Aiall A88a) Aadl) e Calisn Yy 48,k

ol calia) Ja Smitll o Tas Al cppaiall e capal ) Cupnil) il cal Ja—4
?ada__t C‘—;‘t‘-‘” e t_xddﬂ\ d.\ﬁ

SPSS gealiny aladinly Capyall ey Jd bl G A5Eal SlaaV) Jiaill cllee cuypal
(T test paired- samples) sl

Paired Samples Test
Paired Differences
5% Confidence Interval of the
std Error Difference
Mean | Std Deviation Mean Lower Upper t df 8ig. (2-tailed)
Pair1  cupill - copiltdd | 400000 123755 0423 270128 5.29872 7917 ] .001

Lgunal) el o) 2250.05 ae g3)@P-value=0.001 e 3)liay of Jsanl) (e Laadly
J i) (i lin (ud asly Jsi 0 Aglad) dua il (b5 GlN0.05 (e sl culs
L) s

Ji e eladl Cigan Jale alaid A o ) ilal) 8 laJs il llee cliaal Al
o sptiall Ge DESH o Ay (& caly (@t e S8l e i) G Adee 8 ()
Leail alay (S5 Al <Listeria monocytogenes duld) chasivdl JSi ale e oS
o] A Balall (paun Aigall ayysiy eladl dsmg daagd SIS ¢ ladl] il perinne 20 Ak
el e uailal) ) 3 pa

el B Gl ) Gl

Alalaally 2580 £ LY danil alall LY pana cny

-

O O wased duzlal

Uy iliad \? (o Gaas : i < 2 i
u. /[ (%) ,.‘)! N rrr-em'».ﬂ“-*')] +I u( Lmﬂ)] +! [N,
\ () Bt s
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il Cagaall Jllaas calinlly cilaldl o JS L crny LS Tl Crgune 0350 o))
ponsy g Jaliasall 5530 3 Aalad) L)y 6 s Ao il andil Cus Al £33
3 s e dadl

0.6668= (sl Gl any Ailgil) liiyV) Ao (58

el Culall Gl 3 LA e sl e ol Cupys o

Listeria LS e <aisll (3rhy bl dlalae yh o cuil) gy o
Gl dagg Jib 0 A5)l6e 8 ey (O 6) A ulall e & monocytogenes

Haday Cdll s 08 Al Cudal) 8 LA ce Sl il oy 23ja (11) Jsaal)

O]l X vy cpidl) Cuyw () i)l il

+ + 1 sl

_ - 2 dill

+ + 3 daa)

_ + 4 Zall

_ - 5 Al

+ + 6 il

Ol () sl e g codzas il J A5laall Al 3 LS (e RIS Al 4)lie e
Oaiall Gy vie Cljexioall dadsail) JIEY) Jua 8 Glil) dsag daagd Jdlailly il
A oCaal) LSl slae) ) esalll ) ol ads 53 5eY) eyl 8 \gle Capailly
Cyasinsall 238 S 8 2ol ) of V) ¢ laall e gl ol ey G Leslinay
Nale Capailly Juail] 3)0m) Loyt (0
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:ddalgal) (pe i) 13 adad dayg b Ailan) cilubl) o) day Jan gl

oo il llee ehal) e opilsall alatind e il aey LilasV) duhall Gub die
Gigan Al Jdlaall 8 A d)<all aga daagl cListeria monocytogenes Ly
(e capxl) & Al llead) it dplual) cllagad) 8 )l gf) bl 8 ol
Ayl sl (e laslag

Dhalsie Llanl Loy Gl @l e (5 Aagmaa QA @5 <ilS SOPs (ks axss
Al e Gaaill & ( Shapiro wilk,Grubbs test: )il Auhall Caeadiinlg) ddylaia ad (s
- Ayl Al Aaga) Aall Ge sl Glulall leal) Jan sl calisg Bl LS,

:oasll) el AStaphylococcus aureus LSy ¢ sl & cupaill aldas A -2
DAl dmse dpagiiall Sl LS e (getind () uall (e dage Glise gaysi o
s Sall LSy e o€l (e cpmdiall et dlee el calyall 34815 dassy
Aglany) Al cupals arsy il dlee J il cayd & (eanl) caall 8 3 giial)

sa,l)

Staphylococcus aureussiSs e asSll e cayiiall Joe 8l dangia (12) Jsaal)
thgaa el liaal) 8 (a)adl ()50)

il any GBS il |yl J Rt il |y pial)
(ehe [313) (pbe /3d3)
9 12 1
10 9 2
10 12 3
11 10 4
10 13 5
10 14 6

Pl lejsi oyl amy bl Ceygs Ja -
toh LS Tl 5yl cilgladll (385 Shapiro ~wilk sl gyl
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relly g g pmld 8 Gl lshad (13) Jsaall

Xi dp ap do X @
9 di=11-2=2| 0.64 1.28

10 d2=10-10=0| 0.28 0

10 d3=10-10=0| 0.09 0

10 | b=Xapldpl 1.28

10 | b*= 1.6384

11 | S2=3(Xi-X)>= 2

:Shapiro-wilk [Liay dswaddl da@ll v

2
W,, = 2 =0.82

t(n=6)lexic LA duaa yal) Al 4
Wert1%=0.71 ,Wcrt5%=0.99
Drals Apeaall Johaall L sUaadll %1 (e dpaall dadll (e ST A punall Al of Laadls
Leesin &lsSie bl (55 Mie Lpnagall Jyland) 8 5Uasall %5 2ie Laal) dadll s
cil ) 5l aay laalaie ) oy GlIA eyl
bl Al pania A)kiia o llia Ja —2
;) lghadll 33,5 (Grubbs test) jlas) gl
Sinedll e Grubbs (jsile Gabai &3 Laebiai (i ¥) uld ce Al il cais L1
lago oSl Luially Wlal)
9 10 10 10 10 11
A1 39: 8 (Loals Llall) Loy SISl 2all —
10= bl jleal) bugidl -
1.414=blll g laall Gyl -
e AKAl 9 dadll xie Grubbs LAY 4 guaall daal) -
Gob = =0.71
S
Jslaall Wert5% = 1.887 %5 aic (N=6)leic HLaidU Layall Al
Al (e raal Dyl dasll Y s Ly S8l Byiaall Aadll i JElL s, * dunaal
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Ol Bl oo Ly o€ Gl Lia W A el A il oY) iy Sy Al
o5 xic dgaal) Aadll e jraal gd Usie (58 (GOb=0.71)Grubbs

O ylall bl w3 of Ll 8 0% 48k Lad o5 Ll 550 500 o Lol any
Aasaia oyl sl

el e Alaally Bl sV Ll laal) T gl ey gppss (304 Gl Ja =3
i yall

1Al liasall paas 23T Hlidl) Leadial

(o lia Gad) Tanaall el (g5l OO (ba) Janssiall 2(HO)apiall dnia il
gmaall Aailly Y1 bl bl T siall G gsine (358 @llia :(H1) dbad) 4y il
rsanly Aual (T test) ,Lidl SPSS zaliy alasiuly

One.Sample Statistics

Std. Efror
i KMaan Std. Devialion Mean

o ] 10.00 632 258

One-Sample Test
TestValue=10

5% Confidence Intzrval of the
Mean Difference
1 dr Sig. (2-1ailed) Diffarence Lower Upper
o pudl 1 000 5 1.000 000 - B BB

ALl A il iadyig Agpieall dacadl) Jii5 JEILH0.05 e ST Ll AV dad pe Jaadl
Aoraall Aall Agdal) dasl (gsloy lulall  lual) Tavgial) ol i )

¢ bl =3l DAY apal) clilee ol Ja

SPSS iy e Jandl 2y Y1 Auhal t las) aadia)

Paired Samples Carralations
M Comalation Elg.
Palr1 eyl f o psids [ -340 510
Faired Samples Statlstics
Std. Error
Mean I Std, Desaalion Mean
Pairl  wusdids 10.00 ] 632 258
wapdias |11 6667 G 186190 J6012
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Paired Samples Test

Pairzd Diffarances
84% Canfidanta Intarval of e
814, Emor Diffarence
Mean | Std. Devislion Waan Lawer Upper 1 dt Sig. (2-tailed)
Pairt  susidlaa-cuudlds | .1 65667 216035 a1z =383 £0037 | -1.9490 ] A7

Azl 4 %0.05 e -SP - values=0.117 i of 1aadl (SPSS zalin ()
2o L) T ie (g5l il 8 Uball Jagia o (g) Abad) A dll (adyig Ay iaall
b B ans oyl dlee s il i) G spon (ssine (38 lin Gl 5 il
gkl

A3l G Gaall e 3 LSl e o€l aie el Alee AT A aie g
i 8508 8y emy il 8 il Laagl il

:ddadal) 3 Salmonella typhi Ly ¢ cadsh - 3

s ye Aads Gilie 8 Ajedll LSO e IS 3yl T s 4
3Salmonella  typhi Ly ge aisl) o ol e 6 (Ao capas clilee <yl
@ss dacly Salmonella typhi LSy daadall (e Lna ye A il a3 Capn Aigaall
tags 0 LSl (e a3l il A5)6e Adee Cupaly cpntiall e aeys ¢ 41875
b Aaa saly) 8 oyl Al 51 A jedd i) lee
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lannla lojs il 2y i) e da
tob LS sl )8l cilgladll (38 ,Shapiro —wilk lga) gyl

cllgm gl 5 Gl Glshaa (15) Jsaal)

Xi d Ap dp X ap
70 d,=90-70=20| 0.64 12.8
75 d,=85-75=10| 0.28 2.8
75 d;=80-75=5| 0.09 0.45
80 b=Xapldpl 16.05
85 b2= 257.6
90 S?=3(Xi-X)>= 270.83
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One-Sample Statistics

std. Error
I Mean std. Deviation Mean
in3 6 | 79.1667 7.355980 3.00463

One-Sample Test
TestWalue =74

95% Confidence Interval of the
Mean Difference
1 df Sig. (2-tailed) Difference Lower Lpper
= 1.387 ] 224 4 16667 -3.5570 11.8903

ALl Ay i) iy Ayjiaall il Jais JIL0.05 e ST Lesh AV dad e Jaal
Agmayal) Aiall dial) dal gyl lulall Slaa) vl ol Jii A

Tovsiall ol Joti () Aol Gyl Jis s 0.05 e ST AVl dad (g Jaadl
il leall Iavid) (g (358 @llin ) dpeayall dagill (gsloy Ll Jolail) il slual
Al Apa il i yis ¢(Rananall Aailly Jalal

: SPSSU) zaliyy alasily capaill aeyg U i) 43)lie i

Paired Samples Test

Paired Differances

45% Confidence Interval ofthe
Std. Error Difference
Mean 5td. Deviation Mean Lower Upper t df 8ig. (2-failed)
Pair1  w-dd | -30.66667 36.765845 14.58833 -76.192886 -1.14048 -2.643 5 045

Apca fll Jutig Agjieall dpm il (b yi %0.05 (0 saalP values=0.045 iad oL By
G Aliag Capail) amy Ll Jagie golad ¥ il Jod bkl lagie o 6l 40

iy chiaal Gl Llee Maillyg ilan siall G (pen (gsinn
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:Salmonella typhi 09 Lsdl il

Paired Samples Test

Paired Differences

95% Confidence Interval of the
Std. Error Difference
Mean | Std. Deviation Mean Lower Upper t f Sig Qe
Pairt sl - gl | 333333 752173 307318 | 456653 | 1123320 | 1085 38

e G5 8 2 Y 4

i1 ol Apiall dpuaydll Jiis  Jalls 0.05 e ST ANV dad (o Jaad
:Listeria monocytogenes M3 LSyl Gl —Lils

Paired Samples Test

Paired Differences

95% Confidence Interval of the
Std Ermor Difference
Mean | Std Deviation Mean Lower Upper t df Sig. (2-tailed)
Paird  Liad-Lofd | - 14333 26485 10813 -42128 13461 -1.326 5 242

asly Jsin ) dpiaall A il Jais Uil 0.05 e ST AV dad o Jsaadl e Jaadl
Ol A (g (98 s Y

:Staphylococcus aureus Ly dually : Gl

Paired Samples Test
Paired Differances
94% Confidence Interval ofthe
St Error Difference
Mean | Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
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