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Anwin1snsrsaeuanuldliveisinsziaisesngnilusunda (Bromaci) lundnsugians
JaaniuwasNInJvny gjmwammumﬂaﬂﬁw (Wettable Powder, WP) Lﬁu%%‘ﬁﬁwm%uiuﬁawﬁﬁami
sargwmallannalasuilnns il (Gas-Liquid Chromatography, GLC) 91l Flame lonization detector
(FID) aduvwiin Capillary agluiadausie 5%Phenyl Methyl Siloxane (HP-5) au1awdusiaudnans
0.32 TaduAT ANE12 30 AT ANMUITEIHAN 0.25 lulasiuns Agdand (He) 9nsinisiua 2.0
fadansdow? gaumninisan 290 ssmnwalled aunniigeu 240 perwalted aamningiain 270

Y 9

paALaaldaa Split injection split ratio 50 : 1 wazUsuinsnisdn 1 lulAsdns NRANIITNAGOUNUIN
42999901599 (Range) Tugasannududu 0.2 - 2.4 fiadnsusefadans IneflArdudsyanSanduius
(correlation coefficient, r) iy 0.99990 waglararnuiduidunss (linearity) Tugieparuidudu
0.2-1.6 fiadnusiefadans InefiaduuseanSanduius wihiu 0.99991 Funaiseusuaicorelation
coefficient (1) = 0.995 Asa9@oUAINULTIBY (Precision) BRI Repeatability wag Within laboratory
reproducibility 1aA1 HORRAT winfu 0.3891 wag 0.3911 »593@9U Robustness way Ruggedness 14
A1 HORRAT = 0.3844 wag 0.3589 @aliiifin 2 Aunau9ifansa1ve3 AOAC, EU war Codex wae
MSITADUAIUYNABY (Accuracy) 91nAUBSLTIUA recovery l@fawaz 101.12 S?iqagﬂuﬁzm 98-102 %

a

ANULNUNNANTUIANNSUAITNTUSUIUUINATT 10% 999 AOAC WazIFUTAIIUTNNILLINE D
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Abstract

Method validation study of bromacil, the active ingredients in herbicide products for
wettable powder formulations were developed by gas chromatography with flame ionization
detector (FID). Column capillary coated with 5% phenyl methyl siloxane had a diameter of 0.32
mm and a length of 30 m with 0.25 um film thickness. The carrier gas (He) with flow rate of 2.0
ml/min, an injector temperature of 290 °C, an oven temperature of 240 °C, a detector
temperature of 270 °C, a split ratio of 50:1 and a volume injection of 1 ul were used. The
results were found that the concentration range of bromacil was 0.2 - 2.4 mg/ml with the
coefficient correlation (r) of 0.99990. However, the linearity of concentration range was from
0.2 to 1.6 mg/ml with the correlation coefficient of 0.99991 which had accepted with limit of
the correlation coefficient (r) > 0.995. The precision of HORRAT values for repeatability and
within laboratory reproducibility was 0.3891 and 0.3911, respectively. The HORRAT values tested
with robustness and ruggedness were 0.3844 and 0.3589, respectively which were followed by
the AOAC, EU and Codex due to their less than 2. The accuracy of this method was assessed by
recovery studied. The percent recovery was 101.12 considered an acceptance by the AOAC
(98-102%) for analyte concentration more than 10%. This specific method did not have
interference from other substances. As a result, it was the performance characteristics of this
method according to the criteria. The developed method, therefore, could be used to

determine in pesticide products with accuracy and precision.
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JunTIENINSNEATeemalin GC-FID Wiefigatnugndeswedds newhluldluiesujifinisseld

A5AuNS

gUnsnl/1n3asila
1. \A394 Gas-Liquid Chromatograph (GLC) fifinsadansia¥awiia Flame lonization Detector
2. medulyila Capillary meluiafaume 5%Phenyl Methyl Siloxane (HP-5) vuawduriaudnans

0.32 Tadms ANNE17 30 LA ANUNUIYRIRAY 0.25 lulasiuns

3. Sestazidun 4 s @ldsedu 0.1 fadny) Mrunsaeudiounan

4. Ultrasonic bath

5. 2IIUTIIRTEHEN type A AuIm 25, 100, 250 wag 500 daddng frunsaeuiiound
6. Ulawiln type A 9UA 1, 2, 3, 4, 5 way 10 Uadans ruMSAo U ULAN

7. Unnes wum 100 Jaaans

d15.a8

1. @19u1m357U Bromacil 98.0 %
2. $eeamansiel Bromacil 80% WP

3. Acetone %Uf AR grade



%/N13
1. miiJ%JUm’:):Lﬂ'%laﬁ Gas-Liquid Chromatograph ¥ia Flame lonization Detector (GC-FID) ﬁa‘ﬁ
ADRNIYTN : Capillary Aoduun1eluussy9e 5% Phenyl Methyl Siloxane
(HP-5) vuadurAudnans 0.32 fadwns AeTd 30 LIRS

AMUNUIRINAY 0.25 lulasiuns

9auuQdl injector : 290 ®IALYALTY

9auuQil oven : 240 RIMLYATYE

9N il detector : 270 oerLALTYA

Split ratio : 50 : 1

Injection volume : 1.0 lulasées

i : He  dwsnstna 2 faddnssiound
fingaLUanlvl : H,  dwsnnstaa 45 Taddesseund

Air dmsnslaa 450 Haddanseaund

Make up gas : N, gmsIMsiva 450  faaansseund
NAADUAIUNSBUTBUATEY GC nﬂﬂ%’jﬂdauﬁwmﬁmwﬁ lnen1a3nansazaneNInsgIuUTuIu
1 lulasans Wuedes GC driumane 9 adsaunseieiuilld peak YesATaraENITIUTidnAndeiy I

ANMULANE1RUlaAY 1%

2. n1sasavdauauldlavasdIsaszit
2.1 A51EDUYIVDINITIA (Range)

v

W3ENANSAEANENINSIU Bromacil 6 sxduanudiudu sefuay 1 91 aseuaguYleiTldny Tdun
0.2, 0.6, 1.0, 1.6, 2.0 uaz 2.4 Iadnsudeiadans ldlu volumetric flask vu1a 25 Taddns 1Ay
acetone Uszanmaianin Inyn dildigdeindes ultrasonic bath Useanm 15 it aniuthesnan
dadislBuionmgfivios udufin acetone audslauiums wsansazasuinsguusiasanuituduld
adlu vial vurm 2 fiaddns daansagarsuinsgiudieies GC afansmseniteanududuues
AT response fnsantsiidudunse

2.2 ayadaurenududunss (Linearity)



v

donaududuansuinsgiulugiidudunssain Range 3 seauaududu w3suyeny
Wudulndu 6 seauandudu szavas 1 91 Tdlu volumetric flask aua 25 faddns a1ntuinig
TUADUNITLATHUAITALABUINTFTIULYUALINUTD 3.1 BAd15aEa18UIRIFIULMATEY GC @519n57W

FENINANUTNTUYDENTUINTFIUAU response AIAT correlation coefficient (r); r = 0.995

2.3 ATIAABUANLLTLY (Precision)
2.3.1 Repeatability
39988 Precision WUU Repeatability Fudunisnageuainiesdufinisifeaiu
o = Y A A = Y = Y
AVedeuAAEINY ATesaaidiy Tuaniediy
119819 Bromacil Agnuaulmdniu 43d39e19 Bromacil insiuuSunauuueuy 3 seau
ANLLNTY SEAUas 10 91 AseUAguYIelYau Taly volumetric flask vuin 25 1adans A acetone

Uszanaur3avan Ungn Wilwgeineia3es ultrasonic bath Uszanas 15 wiil a1ntuieenussnisliiu

'
=

Nounniiviod WAILAY acetone IUTWAUTUINT wuUsa1Tazatgieg1eldadly vial vun 2 daddns
Fnansararsiegradiaies GC lagifiguiunsnunsgiu dutamianads (mean) daudsauy
11M5§714 (standard deviation, SD) AINABIALASDUFLINS (relative standard deviation, RSD) was
Usziliunieg HORRAT 1ag HORRAT siasiimnlaliiy 2 manausifiansanvad AOAC, EU way Codex

Uz Precision Tnglyd HORRAT

HORRAT = %RSD eyp. / %RSD omitz
AR Predicted Horwitz RSD Ansgns

RSD — 0.66 X 2 (1-0.5 log O

C = Concentration ratio

LNEUINBBUTUAT Precision
AOAC gausu  HORRAT < 2
FU, Codex  ®audu  HORRAT < 2
2.3.2 Within laboratory reproducibility
fN333d8U Precision WUU Within laboratory reproducibility Fadunisnaaeuain

[y

o FiRnsiieatu fuaasuaufiodiu tasedleyaifioadu Tunaiisiudy

AATi0819 Bromadil Wuidenfufude 2.3.1 udarlinsgsisneiu duinmiaiade
(mean) a{'autﬁmmummgm (standard deviation, SD) ALAAIALAAD LTS (relative standard
deviation, RSD) wazUseiliunig HORRAT 1ng HORRAT AollA1baliiu 2 munaeifiansanvee AOAC,
EU uag Codex

2.4 7533988V Robustness/Ruggedness



AATIENAIBE19 Bromadil \uieafiuiude 2.3.1 Inevinisidsugungilunimegsy
(n599@9U Robustness) kaztUasum30s GC-FID (1579@0U Ruggedness) A1UIINIALRAY (mean)
gl suunIngg I (standard deviation, SD) A1UAAIALAABUALNNS (relative standard deviation,

RSD) wazUseiiiusag HORRAT

2.5 mwaaummgﬂé’aa (Accuracy)
2.5.1 wi3eu Stock standard
W3BUATALAUUINTFIU Bromacil 5 Tadnusiediadans Imsts%’ﬁmimmgm‘Lﬁléjﬁmﬁﬂ
yesaseanguivszuin 1,275 fadndu @aruaziBen 0.1 Sadn3u) aslu volumetric flask 250

fiaddns Ay acetone UseN1aun3av9n Yngn Unluwendieia3e ultrasonic bath Ussuias 15 w1l

[
Oy )

ntutheenudeislifuiigumgives udufu acetone aufvdnuiung

2.5.2 1938y Stock sample

W3BaaAsavanefieg e Bromacil 1 fadnsurediadans Tnanisdeiedsliladminues
msaanqméﬂszmm 625 faansu (Hanuaviden 0.1 Jadnsw) aslu volumetric flask 500 TaddnT i
acetone Uszanmaiewn Ungn wildingrdenndes ultrasonic bath Uszanm 15 undt anifutiesnan
il Builgnmniivies wdufu acetone Jufvdauzinms

2.5.3 \Sunansayaneunsg s an s mnTgIu

WILUANTALANUINTFIU 6 TeAuANNTNTY ATRUARUYILlEiu aglu volumetric flask 25
fiad8ns 1Ax acetone Uszanain3ean Unqn thluingdeiaies ultrasonic bath Uszanas 15 unil
Mmiuieonindadiuiigamgiives udufiu acetone ufslauTinns wsasazaneiegldadly
vial 11 2 fadanT dnansaraneunsgudiaies GC mudduanududunteslvinn

2.5.4 \3euansavaneiteman Origin

YiUnansansazany Stock sample 99 2.5.2 USu1as 10 fadans lalu volumetric flask
yunm 25 faddns $1uan 10 91 UFuUTuInsiie acetone auds@auiung welidifu usasazans
Taaslu vial vum 2 fadans dnasazanedieios GC lnaifleudunsmanmsgiute 2.5.3

2.5.5 i3snansazaneiilanian Spike

Yinansarsazany Stock sample 99 2.5.2 Usu1as 10 Haddns Talu volumetric flask
WA 25 Uadans 31U 3 ¥n Yaag 10 91 andufinansazas Stock standard U303 2, 3 wag 4
fiadans oteay 10 91 UFUUSmsdae acetone audsiauiuns welidniu ulsansavangldasly
vial 11 2 fadans dnansaraeidiiaies GC lngitsufiunsmannsgiude 2.5.3

2.5.6 UsgiliuA Accuracy 91nA1 % recovery

% Recovery = ( Copike = Corigin ) X 100 / Cogq



C spike = AnULdUUes Bromacil Tuaisavane Spike
C orign = ANUNTUYRY Bromacil Tuaisagany Origin
C aad = ANUULTUUDS Bromacil Mitfinasluansazany Spike

2.6 ATIVHBUAIUTUNILLANLAN (Specificity)
3 Blank @138%a1810 5§ ULATA1TAZAN0AI9819 Bromadil 111AT09 GC-FID 915040
Tnsanlnsunsugnflansduuanuasusumuasesngys Bromacil ielsl
sreglaeidums  AanaN 2556 — Auengu 2557
anuiduiunis Mo URNIINAUMUARIUNTEUUATINERUINGITYN TN EAT

NeaIALULAINEANINSNEAT NTUIVINTNYAT LUAININT NFANN

NANISNAABILAZ ISl

wa1nnsnsRdeumniltliveitiinseiingifiunsinums Bromadl fMelpies GC-FID lng
m@mé’ﬂwmmawwmm Toun Range, Linearity, Precision, Robustness/Ruggedness, Accuracy Wag
Specificity/Selectivity YanmAwazUsediunseeususel

1. 93579280 UY9989N153A (Range) Wuingriaduidunsseglugismnududu 0.2 - 2.4
Jadnsuredadans laan correlation coefficient (r) = 0.9990

2. #529@8uUt9ANITUEUASS (Linearity) Tludisaududu 0.2 - 1.6 Nadnsudeianans
WU bR correlation coefficient (r) = 0.9991 Lnawgigausuen correlation coefficient (r) > 0.995

3. 152190 UALLTIBY (Precision) 415U Repeatability Arududufisesdu 0.5, 1.0 waz 1.5
fadnsusiofiadans wuildaniade (mean) Wiy 79.29% w/w druldeauuannsgu (SD) iy 0.69
AUARIALAREUFUINS (%RSD) WU 0.5493 wazUsziliugae HORRAT Téa1udu 0.3891 (m151sii 1)
41U Within laboratory reproducibility Aaandududisesu 0.5, 1.0 was 1.5 fadnfudefiaddng
wuinldiaade (mean) Wiy 79.21% w/w @autdeauusnsgiu (SD) Wiy 0.70 anuaaiaLAdew
FUns (%RSD) Wiy 0.5521 wazUsziliugae HORRAT el 0.3911 (151t 2) Tne HORRAT dos
Faluiu 2 aunugiNa1suIves AOAC, EU way Codex 3531A5189 Bromacil Tvinan1snaday
Precision agluinasifigeusuld

4. #5798 Robustness/Ruggedness dn15iUasunlaianusunegsludzinssilnans
WUABWASES GC-FID NUidmsu Robustness Aududufisesu 0.5, 1.0 uaz 1.5 fadnsusefladans
wuinldiaade (mean) Wiy 78.44% w/w d@autdeauusnsgiu (SD) iy 0.69 AnuaaIaLAFew
FuWnS (%RSD) Winfy 0.5627 wazUsewliugae HORRAT teA1du 0.3844 (a1514971 3) d1115u
Ruggedness Aududuiisydiu 0.5, 1.0 way 1.5 fadnfusefiaddns wuinldaiades (mean) Wiy

v [

78.77% w/w druideauunnnsgiu (SD) wirfu 0.64 AuAaaLAReUduRNg (%RSD) MAFU 0.5079



wazUseiiuae HORRAT ey 0.3589 (m15197i 4) Tne HORRAT fasfianlaiiAu 2 anunasifiansan
Y839 AOAC, EU Uag Codex 3531A51e% Bromacil Tinan1smaaay Robustness uaz Ruggedness ag/lu
inauineensule

5. A519A0UAINYNABY (Accuracy) Lagvnen % Recovery WU ATMULTUANSAZANENINTIIU

I a a LY

Mpvaduaisazatofegisd 3 seruaududu 1eun 0.4, 0.6 wag 0.8 Jaansureiadans sydua 10
1A % Recovery M@viniu 100.05, 101.36 uay 101.96 ANLANRU % Recovery Wagmna 3 Aududu
Winfy 101.12 (3719 5) Teeglurrainaminisensudl 98 - 102 % aunasifiansandmvansidl
USIauInnI 10% 83 AOAC

6. MTIVADUAIUTUNILLIEAN (Specificity) 9INN153A Blank a15azaN8lInTgIULAYATAZAY
#1981 Bromacil 141LA38s GC-FID nuin TasuInsunsuves Blank @158105§1ULAZA15A20819

Bromacil l3ifl peak dulaunsuniu peak 183 Bromacil 913U 2 - 4 anuddy

FiD2 B, (BROMAC12110080101.D)

pA ] g
] 3
180 -

5Ui 2 lasaninsunsuves Blank

FID2 B, (BROMAC12\028B2202.0)

w i
160

. 140 ‘E
120 8
100 T
80 ]
60 \
. |
] AN

min

-]

»
.
@
@



5UN 3 1Asulvsunsuvesasuingguy

FID2 B, (BROMAC12\031B2501.0)

pA ] %

140

120

2234 -

100

80

5UN 4 lasuivsunsuvesasfiiege

ﬁ’a;UNﬁﬂ’]’iVIﬂﬁ'eNLLa%‘l’JIE]Lﬁu'e]LL‘u&’

[y

PNNIRAUNITIATI NGRS U9 T dUnTIEN9N1SINYAT Bromacil Tngiigatanulslavedis

9

AILANTMIAUSNYUZRNIEA1 LA ¥39v89n1339 (Range) ludraanududy 0.2 - 2.4 Tadnusie

faddns lmedan rwindu 0.99990 wagliaranuduidunse (linearity) Tugiamdadudu 0.2-1.6

Jadnsusoliaddns laelan r 10U 0.99991 FUNUNYDUSUAT 1 > 0.995 ASIEUAIULTNYY

e

(Precision) #1491 UU Repeatability tag Within laboratory reproducibility 16 @1 HORRAT 111U
0.3891 uag 0.3911 M5239@8U Robustness Wag Ruggedness LaA1 HORRAT AU 0.3844 uagy 0.3589
Felaiiy 2 aunueiRsnves AOAC, EU wag Codex LLazmwaaummgﬂﬁ@ﬂ (Accuracy) 910
AosLdus recovery I6i¥enay 101.12 Geoglugie 98-102 % mannasiiansandmiuansfisiuTunw

1111791 10% 909 AOAC UazIsUilAIIUILNIZIA1ZAY (specificity) TTiN1FIUNIUTDAITOU INKANIT

1 1
v s

NAFBUAINGTY NUIRudnvuzianizvedsiluluaiunudiniseusy Muisnimuntddianiig

¢ a v (3 a a

wiangaunanhluldlumsiiesgvindndasiinglifivnisinuesidegragneies ulug aseanudniede

q

wnran1smedey dnviaduiiseusulussavaina wazanuisadiluvenisiusesiesufuiRnsniussuy
ISO/IEC 17025 161
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EURACHEM Guide. 1998. The Fitness for Purpose of Analytical Method: A Laboratory. Guide
to Method Validation and Related Topics. United Kingdom.

APVMA. 2004. Guidelines for the Validation of Analytical Methods for Active Constituent,
Agricultural and Veterinary Chemical Products. Australian Pesticides & Veterinary
Medicines Authority. Kingston. Australia.

Kidd, H. and James, D.R. 1991. The Agrochemicals Handbook. 3™ Ed. Royal Society of
Chemistry. Cambridge. England.

Ludwig, H. 1998. Validation and Qualification in Analytical Laboratories. Interpharm Press.

USA.



A19199 1 M98V Precision WUU Repeatability 7 3 SzAUAMLTUTY

AMANUIN

Sy | ANty 0.5 mg/ml ANULUTY 1.0 mg/ml ANULNTY 1.5 mg/ml
WuFeEe | % fiaviany | uwdiegns | % fievanu | uwdiegs | % finsiany

(mg) (w/w) (mg) (w/w) (mg) (w/w)
1 15.4 78.08 30.6 79.95 46.3 78.69
2 15.5 78.99 30.7 78.93 46.3 79.59
3 15.7 78.48 30.7 79.68 46.8 78.28
4 158 79.98 31.0 79.15 47.2 78.77
5 15.9 78.57 314 79.32 47.3 79.32
6 16.0 79.80 315 80.74 47.3 79.06
7 16.1 79.12 31.7 80.18 47.4 79.60
8 16.3 78.95 31.8 80.59 47.4 79.79
9 16.4 78.58 31.9 79.99 47.6 79.23
10 16.5 78.32 32.0 80.17 47.6 78.93
mean 78.89 79.87 79.13
SD 0.62 0.60 0.47

A1999 2 M50V Precision LUy Within laboratory reproducibility 7 3 szAUALTUTY

a6y AULTNTY 0.5 mg/ml AULTNTY 1.0 mg/ml AULTNTY 1.5 mg/ml
WUF0EY | % FInTIany | uwfiegns | % finTiany | wuega | % finsany

(mg) (w/w) (mg) (w/w) (mg) (w/w)
1 153 79.19 30.6 78.43 46.3 79.04
2 15.4 79.29 30.7 78.54 46.4 79.58
3 155 78.65 31.1 78.94 46.5 78.66
q 156 79.01 313 79.19 46.5 79.54
5 15.7 78.60 31.3 79.81 46.5 79.01




6 15.8 79.00 31.4 78.40 46.9 79.30
7 16.0 78.35 31.5 78.09 47.0 80.19
8 16.2 80.75 31.6 78.48 47.6 79.41
9 16.3 80.87 31.6 78.90 47.6 79.20
10 16.3 79.89 31.9 79.83 47.6 80.18
mean 79.36 78.86 79.41
sD 0.87 0.60 0.49

A15199 3 M52988U Robustness 7 3 SEAUANUINTU

Sdu AILTNTU 0.5 mg/ml ALY 1.0 mg/ml ANILTY 1.5 mg/ml
WUFBE | % finsiany | wwdedgn | % finsranu | uudiedis | % fiasianu

(mg) (w/w) (mg) (w/w) (mg) (w/w)
1 15.4 77.58 30.6 79.25 46.6 78.85
2 15.4 77.65 30.9 78.14 46.6 79.23
3 15.4 78.95 31.2 78.03 46.7 78.64
i 15.4 79.11 315 77.83 46.7 78.85
5 155 77.52 315 78.86 46.8 78.81
6 155 77.55 315 77.65 47.1 77.97
7 15.7 79.75 31.6 79.25 47.2 78.15
8 15.8 77.59 31.8 78.20 475 79.02
9 16.0 77.67 318 79.86 475 78.59
10 16.1 78.77 318 77.93 47.6 78.05
mean 78.21 78.50 78.62
SD 0.84 0.75 0.43

‘dl dl U 1% L%
13199 4 MFI9dDU Ruggedness 91 3 ¥AUAUYNYU

Sdu | ANty 0.5 mg/ml ANULUTY 1.0 mg/ml ANUTUTY 1.5 mg/ml
WUF9E19 | % Inshany | wudiegna | % finviany | uudiedns | % finsiany

(mg) (w/w) (mg) (w/w) (mg) (w/w)
1 15.4 78.05 30.6 78.91 46.3 78.82
2 155 78.33 30.7 79.46 46.3 78.18
3 15.7 79.01 30.7 78.17 46.8 78.83
4 15.8 78.06 31.0 79.28 47.2 78.10
5 15.9 78.13 31.4 78.48 47.3 79.29




6 16.0 78.71 315 78.07 47.3 78.70
7 16.1 80.83 31.7 78.40 47.4 79.21
8 16.3 79.32 31.8 79.54 47.4 79.54
9 16.4 79.37 31.9 78.52 47.6 78.50
10 16.5 77.79 32.0 78.95 47.6 78.54
mean 78.76 78.78 78.77
SD 0.92 0.53 0.47
GI’]‘J'Nﬁ 5 979d8U % Recovery
Al content (mg / 25 ml)
a19u Conc.added (10.0 mg) Conc. added (15.0 mg) Conc. added (20.0 mg)
Origin Spike | Added | Origin Spike | Added | Origin Spike | Added
1 9.86 19.77 10.00 9.86 24.60 15.00 9.81 30.24 20.00
2 9.89 19.71 10.00 9.84 25.05 15.00 9.80 30.07 20.00
3 9.98 20.02 10.00 9.90 24.99 15.00 9.71 30.28 20.00
4 9.90 19.88 10.00 9.74 24.84 15.00 9.90 30.12 20.00
5 9.86 19.90 10.00 9.77 25.09 15.00 9.98 30.19 20.00
6 9.84 19.97 10.00 9.74 2497 15.00 9.73 30.04 20.00
7 10.01 19.88 10.00 9.88 25.05 15.00 9.79 30.16 20.00
8 9.92 19.95 10.00 9.81 25.30 15.00 9.78 30.25 20.00
9 9.85 19.98 10.00 9.79 25.01 15.00 9.75 30.25 20.00
10 9.92 19.99 10.00 9.83 25.29 15.00 9.83 30.34 20.00
mean 9.90 19.91 10.00 9.82 25.02 15.00 9.81 30.19 20.00
SD 0.06 0.10 0.06 0.20 0.08 0.10
%RSD 0.57 0.50 0.57 0.81 0.82 0.32
%Recovery 100.05 101.36 101.96
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