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Aol 50 anall Jalail A1) Jiadll cldee (8 @l e a2 )l e s AMPA - () G s DISH Jlas J3IA (4
Leaad Guial A i ) i ) ibpail) (ge 12 5313 a8 ale IS JalS JS0 Ay oy ol iy yhadl)
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caa ¢ Duteromycotina 4l &byyladl aid a3 A Trichoderma spp.okdll 2 s
Dkl it WS (11996 « Alexopouls) Moniliaceae 4ie <Moniliales 45, <Hyphomycetes
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Trichoderma ¢ oishal (il Jlsal &5 Phosphatase sl lealil JMA (e ) shudll juaic 4 ks
JMA (e shasis (Trichoderma harzianum s Trichoderma gamsii ) dlaisse dua 5l g 2S5 Jal 52S
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Gl am aaeS Aeadii o Al Jladll 3€ N ae iidall ok sl phorate ww adasd e 3 a8l Ll
c bl J pana

Alall Y Glase e el aslendl Jlasll & AL chroococcum L iSull 30l bl jall )
s ) gy 13 (a5 AN Clanall e paell s Cu @S (s )5S lilis sl Lgda s alasinY)
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(e Adline ) A Cun @ DISH ane Jlad Sl &) 580 25 Al ol s g A il e Y1 Ll g s sSaall
ae Jlai ¢y e auall Gopall s 5 P fluorecens LSl il 10V il jisae YA (e 4y 1
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£ A BeliS £ 9.2

e deadivall dlasll o) sl 5 Clagaall ala yind 5 Jidad 33l sk 3o US) a6 Aliey g la jiuY) 50l 2l
Salaill 3 5elaS iy Ay yhall (585 o laal Gaany 96 120 — 70 0 b bidle Jlnall 138 28 & 5l 5 g ol32))
5eliS Al e Jlia Jumil s AL s 5iuY) 30lS () S5 W jpmnd Jal e ol Ligal) aphand Joany 38 (15
AWk e Sl ety o o S 8 AL il give (85 740-30 Op Lo sl Gy LRSI e gl i
EU Guideline .) &Ll 43kl e deedle S 588 a8 W lisly  LeladuY Al
5 1S Clanall gl i) 3US o atul b (2012) Shedall JS3 . ( SANCO/12571/2013 G5
e la il 5 aly Laiy s e 975- 70 ,%5 8 — 80,%90 — 85 (o e yuladl 5 (5 m
sl Ao %103.1 — 96.7 5 %101.8 - 99.5 43 il 5 daiadl e aasinal Pyroxsulam 4.5% OD
(2017 usA1s ,Abdulkareem )

4y g3 Ao ; 10-2

Lgle bl a8y allall g giadl o ) jliml cl @l ¢ sl e Ledly 4 5lal) lE) Ciua g
38 O (2008 ¢ LUX) 38 @l e e L aiai Lol ciWlaall caline 8 ddlal) Al 5 ) il
A gl Slaywaall 3alas 5 ) de) ) 3l Lgia Bagie EBlaw 8 Jans Al Afaall clslal) e gilall
A5 5 L i) 5 dand Hl1 g pd) e all 31kl (e A paall A8 Hhall 223 ) Bajae (351 hay
e 5S gl ale 21 gy (2020 (bl ) Ailall Glaliiall o A g8all Al il alasi
= b yia il 100-1 G g 7l iy (Al A Ul o) sl il g Gl i 5 S Al Ha
s Chinnamuthu) e )3l ikl sdeli all VL sl o Bide 8 3 sl el 15 ol Gyl
(2009 <MurugesaBoopathi

alile A5 60 Cilaal Lgia a8 gy g 4y Ul Al Sl gl o) al 8 daaiie Ay 65l due) ) Clandatl) Jiag

25 o)) (S nanopesticides 4 sl Clane g Gl juastise U IS e clill 448 5 Lgie dpe )l SV
Aalidal) Al ) AadlSa) Jalse (ol & puead (o Sliad daliaal) dye) ) 3l cldy) dailSa 8 Alladll Jolal)
IS maddty Aull Sl s Ul g dnlad) La U1 Al )5 Glanedl cilisiie e a3ST 8 ddds & yh
Glanall ) el 4 4y iUl Glasad) Jleainl 2235, (2013¢ ShivaKumar s Chowdappa) <kl
S Ao gana Gl andaat 850l Clasal) el & jelal 3 3ac ) o) Hladaill (e Lgiliiia 5 45 gl
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Aile lilae JS5 e 585 a0 100 — 1 o leens sl 4530 Slapea e 3L (& (SUSpeENSsion
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Leilaladiny 15080 45 gl o sal) Calidal Calida (Al Cun (e Goiead SV 50kl 4y g3l WL a3
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( Materials and Methods ) : Jaad) il sk g 3 sall T
A pal A Golail) ) Y deadioid) 3 gall 5 53¢ Y :1-3
Ao uidal) o jlad) gﬁ daddiiveal) il ¥ 9 5 3y :1-1-3
Aaadioal) i g2 g 53¢ 1 (3) s

Laaall aly Jriiadll 48 L)) B ) Sleadl &
Japan Hitachi Refrigerator 4s34l 1
Korea Hysc Autoclave el asadll lea 2
Korea Hysc Incubator 4izalall 3

S e (P g 4

Japan Olympus Compound light microscope
Germany Sartorius Sensitive Balancesbus o)) e 5
Korea Hysc Laminar Flow Hood J e 44 ¢ 6
China Hygrometer ol o JLP 7

Temperature and humidity
Germany GFL Distillation device ksl jlea 8
Taiwan Digisystem Vortex 9
England Gallen hamp Water bath Sl sles 10
Germany SYKAMN HPLC Jiludl Ll a3 505 S Slea 11
Germany EMC-11-UV s sall Glball Glea 12
Germany Sartorius PH meter 13
Poland (EU) Radwag Analytical balance uslbua o)) jx 14

Jordan - Sl 5 i Gl 15
China Hiprove Test tubes 4wl JLid) il 16
China - Flasks aelaa¥! dakise dala ) (3 52 17
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England Whatman Filter paper z3 5 G315 18
England - Medical syringes 4k diss 19
Germany - Cork borer s 8 20
Germany Gilsom Micro pipits 438 Glale 21
China - Sieves Jalia 22
China - Plastic pots 4:Ssiwdl (aal 23
China - Plastic dishes &Sl 3L 24
China Zhangjiagang Aluminum Foil asaell 35 25
China - Cotton (ské 26

Laiall aly ) 48yl and Jani W 3IaY) ) Sleall (<) @
Al Q,A ) £ aY daddiuall cilaiall g Asiliassl) o) gal) : 2-1-3

dasiiioiall Cilasmall g dxibaassll 3 gal) 3(4) Joan

Ll aly daiiall 48 i) 3alall <
KSA Astrachem Tiller 48% SL Jls cldeVlane | 1
Iraq Aljoud 22l %70 Jslil Jsas 3
USA VS Research ( Nano silica ) 45 Sl 4

Nano., Inc.
Germany Merck psammisall U o 5

England BDH %S p 5 seall Ciland 5 6

England BDH a5 saall 2 ) glS 7

England BDH ps saall ol i Ol pa S 8

England BDH e gall AU as g O i 9

Germany Merck (Acetonitrile) Ji i sisl 10

England BDH (Ninhydrin 5%) %5 covles |11
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A4 paal) g laal) 8 Aeadiioid) de 3 BalugY) :2-3

Aaadiaal) ds 3 Dala Y1 (5 )9

Ladal) aly | dataal) 4l S oA Bl anl | &

Italy Liofilchem | ( Potato dextrose Agar) Wtadl 35 5iuSs jSldauy | 1

Italy Liofilchem ( Nutrient Agar ) by | 2
USA BD Difco ( Nutrient Broth ) laws | 3
India Himedia ( Liquid potato Agar) Jibwll Ualaall L5 | 4

Nutrient Agar( NA) 13 gl : 1-2-3

228 413 Aduayy) Liofilchem 3 jeaall 4 il cilailas s Nutrient Agar (13l o )l juas
(saasall Slem aie g asiiadVl 35y ol Aol g 49 b Ciile) s laiall elall e Jo 1000 3 3l (1
S Bhbl A Cua adatll aay g 2885 20 saal 2 il / 235h 15 baay o7 121 30~ Ax ynAutoclave )
B/ Je 20 Jaras a9 o

Nutrient Broth ( NB) gl (3l g : 2-2-3

Je 1000 (& 33lall (0 p& 13 L3 Difco BD el 1S 5 ¥) 4S8 Clalei Cava Lo gl) juian
LSl JUS) g daptii) Jass gl 138 axaind 5 1-2-3 58l 8 deaddiuall Cagplall iy aie A el sl (e
RU P g - OXEG A |

Potato Dextrose Agar( PDA) (i) Ualay) g ¢ 3-2-3

Ll (e af 42 33 A0 Liofilchem 3855 daivad) 4S540 cildal e Jaussll juna

cale) Loy (5 g sbhas g (LAl 1) Je 1000 4 (ala ) 350 A hadall slall (0 Je 1000 (& o=

6 bl b o aany 1203 5 ) (b Aariinall g ) (i e iV (555 ol A 5 43 3
G/ Ja 20 Jaey a9 ki

23



Potato Dextrose Broth (P.D.B.) Jitwll 3 g iumsa Usladd) Jaws g :4-2-3

saal elally Lle day 55 jpn laSe ) Candad g < 88 Ul i 5o (ga ol 2 200 33k Jassll jums

((galadl JSull) 5 Sull (e ol je 15 4l Canal g (aLall (ALl (g dadad Ao g0 el N 231 4880 30 — 20

s 1-2-3 5 A Aeadiuall Cog okl iy ade 5 Baasall Slea A aas ai de 1000 ) aaall JaST
A/ &l saale 250 s saadl sliadll

A jall A Aantioial) 4y pgaal) el ; 3-3
Azotobacter _s Bacillus subtilis » Pseudomonas f luorescens 4 il (nliaVl calesial
G L slSall g aglall 5 5) 55 ol it (e 3A) Al Wi ja s Lia ol 6 ) 50 Aadiiiadl chrooccoccum

dada el LIS Gl yida (e dadiie M) Trichoderma harzianum kil e 5 2022/9/21
12022/ 9/ 28 i & (sl ZUEY) and b (5 sile i 55 55 ALY £ S

dow) Al A8 clisl) Jada 5 4-3

L ST (jia jad bl 4308 5 and 35S daala o)) 31 A0S L) bl 5ol yoida 8 i) Glidal s
YR B BN ENSUEEN L [P U ENPRp N (PR PR SO IR ES: [PASEN i pPEPR L E RO
T. harzianum skl 4 je 4l ; 5-3

A JS ae 25 4w Choramphenicol s sal) sbiadll e (g glall g ataall A3l Usllal) Jass g jpuias

) A 53 o3e ) Jansl) e Faalill 3 janiuaall (g 2 a 3305 4-2-3 5Ll LS (5 Gk b caa

A )2 %25 £ 2 3)) y» As oy 4 Aialally 3LLY) Civas g Gulall Ja g Camia g9 3 peaiial) Als (e L)
Oa 4 5 )) ) Aa o AL lada ey gail) JWaSSI ual 4 gia

Al Al 4 AN 4y 0Kl £ oY) Y e Agall 3 6-3

Gkl (8 cua bz g ¢ 1-2-3 5l & o phall i Autoclave e A ale s Alaadl gl juas
2 285 ) da ) b daalally G g Jagladlil) 43, Hhay A all 4 L S o) ol candl 3 Ciliati s 5 5

0 45 ya Aa RSl b i g sl JLS) (A siadn 0
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oyl Zall) ;7.3

a5 10 0 107 laiay A jall a8 Ay il A Jal) Cutiie (e Ay pdiall Cadladll (pe Aluls Cy sl
& Qb Cias g Sl s ) e (g ging (5 i gada JSU AW Canddil) (e Ja ] J8 ¢ plal) pladdl) el
LS gai (el 0228 da o e dnzalal)

P. fluorescens s B. subtilis s A.chroococcum Li_aSall dgasel) d8USY) cibua :8-3

On A pdiall Al (e Alides iy pal 3¢ GLaYL all g Caudail) 45 b Jlextinly L S dlae) Cusa
Jolaall e dygla il b ¢ latall slall davl g0 10 - 107 Llaiay Al al) a8 4y il A el Curii
dLale daul g paY) Caddill (0 Jul @y, 85% NaCl  Sterilized normal saline aéasll sl
sl chelu 48 33d % 28 4 25l dauas (3LbY) Cuivas Aldlae JS el & gl gr LY ) e
, sl G glae X dpalill @l pemiisall 232 = Ja 1/ Cfu (B AaSall Glas ol dae dpalill 45 iSal) &l jentiasall
(1965Clark)

L uiioe o s JLE2Y) dua g Ay gl sla¥) G (381 530 A a3 Gl 19 -3

T. harzianumas kil 41 3al) sai & Glyphosate e iU Ll :1-9-3

Gua s T e 25 520 5155 10 anadl 38155 A8zl abaall PDA caliall sl Ualad) o 5 asw
588 I @) R S Wl T, harzianumobd) pal il @bl sl 5 g 5 3l b Lo
2 + % 25 5,0 s Aa 0 3 BLbY) a5 ¢l dilal s oS phdl il 3 lad) Aldae e Sl
Sie YU Gha) Jaball Fpsbeail) Glladll Choas iy e Y Jalall Gkl 30U Closial el 48 2l g
. (2004) Sangoyomi sbiie Jlexinly g Jandiill 4 gl Al e
ALl b paill Jane — &5_Jaal 8 saill Jane

100 x = Loyl &y i) sl
Bl i el Jaae
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s A. chroococcum 4 sl < jall gai & Glyphosate e 8l JLAd) :2-9-3

. P. fluorescens s B. subtilis

b cuas . Y1 0e25 520 515 510 2l 3S) 5 ALl abaall P.D.B. (3 s sl aas

Walra s 3 55 Sl S Dl ol n N L S o) Y (5 5K g ) 3all (e Bk canilg (5 i 3Lkl

M (s caizall AR Jan gl ) el 3055 AiLal sy (oS8 GO & eS¢ Y0 sl 5l
LS gail) ABUS a5 Aol 48 32l 20 24 28 5)) ya A ju Ciiaa g

ddlaal) A G periisall 22— &5 Hlaal) A G peaiial) 2ae
A laal) A Gl jeriial) 220 = Jayfill 4 giall Al

100 x

A.chroococum Lissydl z &l juaai; 10-3
a3 (b sl 138 (pa o 50 g s Ll Ulid) Ty e Leaati 3ol oo Uil il uian
ST S & pums A3y hall iy g el 24 e de ) Je (e 32 AL L ISUIL il aiiatill aay 5 Ja 1000 aas

02285 ym Aa 3 e el 24 5aal gl 3l iy caliall o laill b LealaSinY (oSl Al e
T. harzianum kil & juast: 11-3

A0 B (A bl 138 e e 50 pa s Jilal) Uallaal) Jas g e aiiail Gy yka e phadll ~l8] juas
OS) eSS a5 A8y Hhall (el g ¢ I3 Walaidl o g A ) 30 (e hailly il aiatll 2235 Ja 1000 paa
0625 3)\);4;)3‘;::@1.\»24 EJA]&J\)AS\M ‘4:139;“ QJM\@M\MY Lﬁ)-L‘QS\ Cuﬂ\u,o

Adial) o pladl ¢ 12-3
) 2408 5 ol Al e 30 Bl — o3 S Al i a3 Al el e s yal

Aliad) ol B daadiicial) 4 i) aiesi ; 1-12-3

) A8la ) A glaall oide ()l Wae s jlaa ¥ g o) sl maan (e Ay il dalall 4 il caslas
Oe 1212)\);4;‘)3}2@\/.34}\_1 15.&“&&03@}&\ JL@A.\C'_MAQ A\@\)J\@E@Q\Jﬂ\ %G}M
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4 Sadas 22 -12-3

S ¢ Alial) Jralsall aud Llall cilud pall Hiide o4 4 il 400Sh 5 400 58l al sal) LlaS § and o
6 Jdsanll (B e e a5 630 S dadade) )l

Al ) (8 Alaninal) Ay Al duilianl g Auily 581 (al &) Gy 6 J

4 e dla Ll g
7.2 PH Ll dpiadla (5 sins

4.2 E.C (hses) doasill) A slall 4 o

0.54 %o 4q =l 32l

68.2 % Jal

17.8 % A

14 %o Crball

(o G g SIS wa Jla3 A AL chrooccoccum s T. harzianum ssWS asis :13-3
Llia 4, 51

i 27 e e g5 Aarall 4 5l (e el je LS 50 38131 2022/12/11 gl (8 A Jall s2a cudis
EN @dlsrs A Ja 20 515 510 Ay e asall el o 815 EDE L) e LS 1.5 s 4SO
Harzianum  (s_obdl) ZlalL Gaabial) Cuiga ge 38 53 JST ) e 00 Ll 40 Jiall 5 58 55 IS @l Sa
e lesy 15 510 57 53 2 55 il dlalaall 22y ) il 3a) ¢ A chroococcum g siSall # Gl s T
Sl she (e g Adlida @l ga e Gpabindl Ay 5 (e gled 3T Al A ana) LE e goaidll daY s el
2° 20 — 3l ——= A )0 die Baesally Cilads o ASEWL WLS) B Sliall Caay ) Se JS (e Adlidg
Aol s Clapall a8y CadSy Aalal) Jalladll ¢l el cpaly and) clgie e dale gl Ll canaal @l
201555405 Sivaperumal ; 2005¢«5551s Chavarri) .HPLC Jle
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LAl Ja20 515 510 52S Al g Cu gd S suaay Lgilalaa 2oy 4 1) i 40 B gl 5 gyl 657 Jooa

Al 241 & ) (850 ) Alalrall 2xy Lo ld f gl a8
2022/12/12 5_pilae Alabrall 22 1
2022/12/15 alal D) Alalral) any 2
2022/12/19 Al Aapesy Alalnall 22y 3
2022/12/22 ALl 5 piny Alelaall aay 4
2022/12/27 a 31 e Ausedy Alalaall ey 5

slall (A Cun g MSH dpia ilBia 085 :14-3
o3 S dala e 11 AL Ll

820 PH eldl ioinds 5 s

6.5 EC daslall da 50

Cios OS] dnae 20350 2023/1/18 i (8 #3h S dadla del )3l IS Jaa 8 4y jadll oda Cy ol
/3220 515 510 o ¢ S5 S adl 515 48 yall de ) )30 5 35 sl Jasal) 5 Liiall (5352 % 48 L
10 Arw S0 (AUE 8 Clial) Camiia g i 980K dinay Aldlaa (il (e Bl sl i) 5 330 ¢ ele il
il b i) s Allaal) o a2 15 510 57 53 2 55 nilie Alelaall 2ay el jall 30 55 ¢ a
oS dles 6 al cal 2 20 — 51 s A0 die saasall 3 RS

4 AN (e Cupn g s bl (adALY) 15 -3

At dglae el AL sl (8 Cada gl Cus s IS ey Alalaall 45 il (e a8 10 24
of 0.2 + 4) oY) Gl ladzy Baal s 4dfa 300l lam 4a ) 3 5 acetonitrile oo Jo 10 4l DA (e
trisodium citrate ~¢ 0.05+ 1 < sodium chloride ¢ 0.05 + 1 < magnesium sulfate anhydrous
S Laldll J& ey (disodium hydrogen citrate sesquihydrate ¢ 0.03 £ 0.5 5 dehydrate
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(= a2le 900 5 primary secondary aming (s axle 150 alasiul &5 | Jeadll (i jal (5 S pall 35kl Slea
Sl e ) 5 apdanill (2] MgSO4
slall (o G g BISl) dpe Cililial (aMAILY) 116 -3
(e padaiunl) ddee iy SO 4l (8 sy G s8IUSD ey Jalaadll elall (0 Ja 10 23

of 0.2 £ 4) z3Y) Ciual Laeg 3aal 5 4880 304l las 4a ) &3 5 Acetonitrile o< de 10 ddlaal JBa
trisodium citrate ~¢ 0.05+ 1 < sodium chloride ¢ 0.05 + 1 < magnesium sulfate anhydrous
S Ll J& ey (disodium hydrogen citrate sesquihydrate ¢ 0.03 £ 0.5 5 dehydrate
o axle 900 5 primary secondary amine (s aas 150 aladind o3 | Jaadll (g jal (5 S jall 2kl Slea
Sl e Q) 5 Canplatill (21 MgSO4
Jeladll g i<l : 17-3

Clise (A G siISD de Ly e RdSH 30 S dadla de )l 418 @l piday Jaladl) 5 2S5
F YIS Sleall gl cilS Gua ( HPLC) 36USH e Jilad) Ll e 5505 58 Jlea alasiinly dlaleall el
Chromatographic column: NH2 (5um) 250 mm x 4.6 mm, mobile phase: 85%water
solution KH2PO4 with 1,5% NaOH 3M : 15% Acetonitrile ( 80 : 20 V/V ) atflow rate 0,8

ml/min, the detector was Fluorescence detection at Ex = 265 nm« and Em =310 nm .
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Result chromatography Table (Uncal - Fi\ Glyphasate ( 10 PPM )

N Reten. Time Area Height Area Height Wos Compound
g [min] [mAU.s] [mAU] [%] [%] [min] Name
1 580 3220.98 985.49 100.00 100.00 0.25
Total 3220.98 985,49 100.00 100.00

Cuma 530S el ddsl) 3alall st 6 S

Sal) A Y1) JalaS plall daal) 4 g3 WG] aladiad ¢ 18-3

O ——315 Carneiro Ja (e 48 sua sall 43 Hhall &Ll 23 s @SN e ) el a5 (o j2d
4aY) @l ghall gLl i3 (2020 ) Mondals Sen 5( 2015)

(bl (Aadal) judaai:1-18-3
Dl Gaok oo A8y me e Ledale S i paadl dale A8yl o) sl Cig el B pleall Jinie aey
8_pdana)all (o 58 Sl 4d g re Bale (B Ay 3) g prall S 5 IS dpuldl) Sl (e Ao ganay  sgall
& @l & e 2l « High performance liquidchromatography(HPLC) Sl (o8 (Al salall (1
Retention ) Jsia¥) < 5 (Peak Area) dedll dalue 335k (e HPLC Jlea (o8 45 sinall Al geaall 3all)
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Aaliaall Ay 0 ol il 833 galall Cliedl (8 apall 8 Aladl) 30l e CaSSH 5 5eS anding 53l 5 (Time
(2018¢ FSANZ).d sexall ) Al i
:(HPLC) $)¥1 Ale Jilad) A1 £ gilag 81 Slga
3 Calliy g sas e IS Lo g el Gl Sl Jusdl (5 JS) oY) e Jiladl 812 5 5as 8D Sl padiany
AU 213l e Sl

Solvent Reservoir cuidl (i )3 o

Pumping System guall sUsi e

Degassing Unit &l jlall o i o

Connecting Tubes Jsa s canlil o

Sample Injection System il (s oli o

Culumn 25«2l o

Coumn Oven 25zl G 2 @

Detectors ilisdll o

Data Processing System <ililull dalles ol o

e Al bl o gall g dleall oSI) aill 4y 58 UGS 5 A Y) gl b Al oda < el N
(2003 <Matuszewski) Led Alalzall 3 sall

HPLC Column

—— Chromatogram
Posds » Yoluom Heod. e

. . |
“§ -
injoctor

AutoSampler
Sample Manager

—9 ]
I Computer Data Sl;abon

Solvent }v P .

(Mobile Phase) Sample
Raservoir

Pump Detector
Solvant Manager
Soivent Delivery System

Waste

. (HPLC) Jles i€ animgillia 5 J<
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(el Aadal) : 2-18-3
5 20 510 55 4 ddlia 380 5 jcasi Sy Glyphosate dwe xSy il bl Jisiall jas
Jdel 5 5% Ninhydrin 33 e de 1 8 sl 3818 (e 58 3 JScanal | 22135 5 30 5 25
Lalall & a3 3383 5 3341 22100 30 s da (Sl pleall 8 Laglal) fuas ¢ 94 5 o g0 seall Sl 5 (4
570 die Laiall EMC-11-UV (5 sl Cilhaall Slgay Lpaliaial) se) 5 o3 Wany (po s & jall 5l oy 2 54

7 85 e
0.3 +
y =0.0006x+ 0.0264
R2=0.974
0.25 -
0.2 -
8
< 0.15 -
0.1 -
0.05 -
0 T T T T T T T 1
0 50 100 150 200 250 300 350 400
Herbicide concentration (ppm)

- o s8IUSD daal bl sl 7 JS

O G : 3-18-3

del s Tlepale 30 el (e Ja 2 Leie JS b pa s AS30030 (i) 8 ngaia @llig o)) 31 (e ) L
e (A a0l i) s A« Cilica da 1 5 Sodium molybdate %5 J= 1 s Ninhydrin% 5
[5532 100 e sums 20 25+ 1 8,0 m Aa 5080 Aa ) die i) o Jlea ) JiS &5 ¢ 22100 S
3l oy o (a5 4883 15 el (4882 /550 85) (s S sall 2kl lea b ASanlll ) G i
1Sa 5 jie sl 570 , die sl Clihaall Sl dnaliaiall pafi o Wi ey canl I G paladll g JiLul)
8 Jsa Lgie JSI panadiall (e 31 a5 A0S0 i) 430

32



Ay ol LA 1 3aY ) Y ey e 8 Jsaa

(A882) oans a8 i ) el [ Al Ay 5l 8
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0| Nl o] o1l ] W] N]

plall daal) &y gLl WS beal) aladiiady dyaall 31 Jial 1 19-3
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( Results and Discussion) : 4éliall g z=lidl) ; b
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Lusda T, harzianum kil s P. fluorescens s B. subtilis
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10 8 6 4 2 0
el 30l Jalal
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O b oAl A e Lisiee alidl s aw 9 saill Jare OIS 3 3 e 10 5S35 AL chroococcum
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dwaiy T, Harzianum b)) sai Janfi o) 3) ele 531 200 A Fuego 480 g/l < &3S (5 sl aal)

.% 81 A il

37



(o o S aa JIa3 A AL chroococcum s T. harzianum  8sUS aufs : 3-4
Ll 4, 3
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Seall A ) i) JalaS slall daall 4 g3 LSbed) aladiiad : 6-4

it g g Caany o Y die 38850 G 2 381 o) 18 JSE 5 .10 Jpn il iy
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(Conclusions and Recommendations) :<ibua sill § claliiiul) ; Luald
(Conclusions) :<laliiiwyl ; 1-5
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(Recommendations) :<ibwagill : 2-5
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01/03/2023 01:40 ¢ Chromatogram F:\ Glyphosate ( 10 PPM ) .PRM Page1of 1

. Chromatography Laboratory
HPLC
Sample Info:
Sample ID : Glyphosate ( 10 PPM ) Amount 0
Sample : Glyphosate ( 10 PPM ) ISTD Amount 0
Inj. Volume [mL] : 0.1 Dilution 1
Autostop : 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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[min.]
Result chromatography Table (Uncal - F:\ Glyphosate ( 10 PPM )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [mAU] [%] [%] [min] Name
1 5.80 3220.98 985.49 100.00 100.00 0.25
Total 3220.98 985.49 100.00 100.00

3 ke
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Chromatogram F:\ sample 1 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 1 Amount 0
Sample : sample 1 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
o
)
w
0.8
@
5 2
= ~™
o
3 06
o
<
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0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 1)
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,68 9521.78 384.59 20.00 20.00 0.15
2 3.88 18595.15 695.44 30.00 30.00 0.25
3 5.80 88451.36 808.98 50.00 50.00 0.35
Total 116567.84 1889.01 100.00 100.00
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Chromatogram F:\ sample 2 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 2 Amount 0
Sample : sample 2 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
o
5 o
= ~™
o
3 06
o
<
[}
B ]
0.4 ~ Lol
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 2 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9125.06 380.15 30.00 30.00 0.15
2 3.86 17155.22 690.55 40.00 40.00 0.25
3 5.83 9862.00 388.45 30.00 30.00 0.15
Total 36124.43 1459.12 100.00 100.00

5
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Chromatogram F:\ sample 3 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 3 Amount 0
Sample : sample 3 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10 2
w
0.8
= 2
8 ~
o
3 06
o
<
]
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 3 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,63 9485.65 385.49 20.00 20.00 0.15
2 3.83 18950.11 696.00 30.00 30.00 0.25
3 5.88 126508.98 988.14 50.00 50.00 0.35
Total 154944.89 2089.12 100.00 100.00
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Chromatogram F:\ sample 4 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 4 Amount 0
Sample : sample 4 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
N=] 3
a % ]
2 06 i
o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 4 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,68 9362.05 383.00 30.00 30.00 0.15
2 3.89 17551.24 692.65 40.00 40.00 0.25
3 5.82 10556.28 580.12 30.00 30.00 0.15
Total 37468.95 1679.49 100.00 100.00

7 Gale
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Chromatogram F:\ sample 5 PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 5 Amount 0
Sample : sample 5 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
o
1.0 s ]
w
0.8
o
5 o
= ~™
o
3 06
o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 5 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9632.05 385.14 20.00 20.00 0.15
2 3.86 19221.56 698.95 30.00 30.00 0.25
3 5.82 145256.08 987.49 50.00 50.00 0.35
Total 174198.58 2095.2% 100.00 100.00

8
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Chromatogram F:\ sample 6 PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 6 Amount 0
Sample : sample 6 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
@
5 2
= ~™
=3 &
2 06 )
o
<
3
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 6 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9480.52 383.00 30.00 30.00 0.15
2 3.88 18332.05 692.65 40.00 40.00 0.25
3 5.89 16985.08 580.12 30.00 30.00 0.15
Total 44797.58 1679.49 100.00 100.00
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Chromatogram F:\ sample 7 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 7 Amount 0
Sample : sample 7 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
o
< 3 ]
8 ~ w
o
3 06
o
<
8
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 7 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.65 9415.21 381.65 20.00 20.00 0.15
2 3.86 18995.01 682.56 40.00 40.00 0.25
3 5.88 55421.15 680.15 40.00 40.00 0.25
Total 83652.25 1744.56 100.00 100.00
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Chromatogram F:\ sample 8 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 8 Amount 0
Sample : sample 8 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
= 2
8 ~
o
g o6 =
< v
2
0.4 ~N
0.2
0.0
0 2 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 8 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 $799.14 383.65 20.00 20.00 0.15
2 3.83 15212.00 685.98 40.00 40.00 0.25
3 5.81 33652.12 584.11 40.00 40.00 0.25
Total 62663.02 1532.01 100.00 100.00
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 9 Amount 0
Sample : sample 9 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
o~
= 2] 8
8 ~ w
o
3 06
o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 9 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9855.14 381.14 20.00 20.00 0.15
2 3.82 19360.15 682.56 40.00 40.00 0.25
3 5.80 66254.12 680.25 40.00 40.00 0.25
Total 95764.28 1744.99 100.00 100.00
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Chromatogram F:\ sample 11 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 11 Amount 0
Sample : sample 11 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
[aa)
= @ 2
8 ~ w
o
3 06
o
<
e
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 11 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,61 9652.05 382.15 20.00 20.00 0.15
2 3.83 19886.14 683.65 40.00 40.00 0.25
3 5.83 71452.65 689.58 40.00 40.00 0.25
Total 100990.36 1762.49 100.00 100.00

13
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Chromatogram F:\ sample 12 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 12 Amount 0
Sample : sample 12 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
@
5 2
= ~™
o
g o6 b=
< v
3
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 12 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.64 9854.12 385.11 20.00 20.00 0.15
2 3.88 18774.17 683.65 40.00 40.00 0.25
3 5.82 43652.00 589.55 40.00 40.00 0.25
Total 73280.49 1546.98 100.00 100.00

14
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Chromatogram F:\ sample 14 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 14 Amount 0
Sample : sample 14 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
b %
3 v
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 14 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9245.50 384.12 25.00 25.00 0.15
2 3.8 19792.14 686.59 40.00 40.00 0.25
3 5.89 9652.00 462.11 35.00 35.00 0.20
Total 38689.15 1365.29 100.00 100.00

15
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Chromatogram F:\ sample 14 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 14 Amount 0
Sample : sample 14 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
b %
3 v
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 14 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9245.50 384.12 25.00 25.00 0.15
2 3.8 19792.14 686.59 40.00 40.00 0.25
3 5.89 9652.00 462.11 35.00 35.00 0.20
Total 38689.15 1365.29 100.00 100.00

16
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Chromatogram F:\ sample 15 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 15 Amount 0
Sample : sample 15 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
&
v
0.8
= 2
8 ~
o
3 06
o
<
]
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 15 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9652.23 383.65 20.00 20.00 0.15
2 3.83 19952.14 687.94 30.00 30.00 0.25
3 5.89 79224.58 815.49 50.00 50.00 0.30
Total 108828.95 1905.65 100.00 100.00

17
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Chromatogram F:\ sample 15 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 15 Amount 0
Sample : sample 15 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
&
v
0.8
= 2
8 ~
o
3 06
o
<
]
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 15 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9652.23 383.65 20.00 20.00 0.15
2 3.83 19952.14 687.94 30.00 30.00 0.25
3 5.89 79224.58 815.49 50.00 50.00 0.30
Total 108828.95 1905.65 100.00 100.00

18
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Chromatogram F:\ sample 17 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 17 Amount 0
Sample : sample 17 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
&
v
0.8
@
5 2
= ~™
o
3 06
o
<
8
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 17 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.65 9845.25 385.64 20.00 20.00 0.15
2 3.88 19633.23 689.25 30.00 30.00 0.25
3 5.89 83652.02 814.55 50.00 50.00 0.30
Total 113130.59 1903.65 100.00 100.00
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Chromatogram F:\ sample 19 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 19 Amount 0
Sample : sample 19 ISTD Amount 0
Inj. Volume [mL] : 0.1 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
N=] 3
a % ]
2 06 i
o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 19 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9621.00 382.66 30.00 30.00 0.15
2 3.8 19652.14 694.59 40.00 40.00 0.25
3 5.82 10256.64 583.65 30.00 30.00 0.15
Total 35929.49 1661.25 100.00 100.00
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Chromatogram F:\ sample 20 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 20 Amount 0
Sample : sample 20 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
2
w
0.8
= 2
8 ~
o
3 06
o
<
B3
0.4 ~
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 20 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9745.29 382.12 20.00 20.00 0.15
2 3.83 15744.08 693.52 35.00 35.00 0.25
3 5.82 66985.48 820.65 45.00 45.00 0.30
Total 96474.58 1896.56 100.00 100.00
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Chromatogram F:\ sample 20 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 20 Amount 0
Sample : sample 20 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
2
w
0.8
= 2
8 ~
o
3 06
o
<
B3
0.4 ~
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 20 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9745.29 382.12 20.00 20.00 0.15
2 3.83 15744.08 693.52 35.00 35.00 0.25
3 5.82 66985.48 820.65 45.00 45.00 0.30
Total 96474.58 1896.56 100.00 100.00
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Chromatogram F:\ sample 21 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 21 Amount 0
Sample : sample 21 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
N=] 3
a % 2
2 06 ]
o
<
3
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 21 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 $745.08 383.66 30.00 30.00 0.15
2 3.8 19462.15 695.49 40.00 40.00 0.25
3 5.86 15985.00 585.99 30.00 30.00 0.15
Total 45129.32 1669.25 100.00 100.00
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Chromatogram F:\ sample 22 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 22 Amount 0
Sample : sample 22 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
2
w
0.8
@
5 2
= ~™
o
3 06
o
<
8
0.4 ~
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 22 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.65 9962.15 385.64 20.00 20.00 0.15
2 3.88 18665.08 692.66 35.00 35.00 0.25
3 5.82 79521.48 825.98 45.00 45.00 0.30
Total 108148.95 1911.26 100.00 100.00
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Chromatogram F:\ sample 23 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 23 Amount 0
Sample : sample 23 ISTD Amount 0
Inj. Volume [mL] : 0.1 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
N=] 3
a % ]
2 06 i
o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 23 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,68 9865.25 382.46 30.00 30.00 0.15
2 3.89 19991.25 693.05 40.00 40.00 0.25
3 5.82 19332.05 584.19 30.00 30.00 0.15
Total 49188.26 1671.65 100.00 100.00
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Chromatogram F:\ sample 24 .PRM
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$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 24 Amount 0
Sample : sample 24 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
2
w
0.8
< b=
8 ~
o
3 06
o
<
3
0.4 ~
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 24 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9832.59 382.49 20.00 20.00 0.15
2 3.84 19221.58 693.66 35.00 35.00 0.25
3 5.82 92587.49 825.98 45.00 45.00 0.30
Total 121641.59 1933.65 100.00 100.00
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Chromatogram F:\ sample 25 .PRM

Page 1 of 1

¢

Chromatography Laboratory

HPLC
Sample Info:
Sample ID . sample 25 Amount 0
Sample : sample 25 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
=)
§ *2
f )
a
2 o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 25 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.68 9854.21 382,22 40,00 40.00 0.15
2 3.86 18995.05 683.14 60.00 60.00 0.25
Total 28849.58 1065.65 100.00 100.00
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Chromatogram F:\ sample 25 .PRM

Page 1 of 1

¢

Chromatography Laboratory

HPLC
Sample Info:
Sample ID : sample 25 Amount 0
Sample : sample 25 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
=)
§ *2
f )
a
2 o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 25 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.68 9854.21 382,22 40,00 40.00 0.15
2 3.86 18995.05 683.14 60.00 60.00 0.25
Total 28849.58 1065.65 100.00 100.00

28 =~k
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Chromatogram F:\ sample 26 .PRM

Page 1of 1

$

Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 26 Amount 0
Sample : sample 26 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
<
o= o~
@
0.4 o “
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 26 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9458.98 382.22 25.00 25.00 0.15
2 3.8 19621.49 683.14 45.00 45.00 0.25
3 5.82 25254.05 362.89 30.00 30.00 0.20
Total 54334.59 1281.65 100.00 100.00
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Chromatogram F:\ sample 27 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample ID . sample 27 Amount 0
Sample : sample 27 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
o~
§ x
f Ll
a
2 o
<
]
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 27 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.65 9621.25 381.25 40,00 40.00 0.15
2 3.82 19621.45 682.00 60.00 60.00 0.25
Total 29247.49 1063.25 100.00 100.00

30 @l
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 28 Amount 0
Sample : sample 28 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
<
] 8
0.4 o pr
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 28 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,63 $325.08 382.22 25.00 25.00 0.15
2 3.80 18774.15 683.14 45.00 45.00 0.25
3 5.88 29652.32 362.89 30.00 30.00 0.20
Total 58571.55 1281.65 100.00 100.00

31 Gale
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Chromatography Laboratory

HPLC
Sample Info:
Sample ID : sample 29 Amount 0
Sample : sample 29 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
w
§ *x
f o
a
2 o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 29 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.60 9145.06 381.14 40,00 40.00 0.15
2 3.85 19552.14 682.41 60.00 60.00 0.25
Total 28697.20 1063.55 100.00 100.00

32 Gale

102




02/03/2023 01:40

Chromatogram F:\ sample 30 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 30 Amount 0
Sample : sample 30 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 3
8 ~
o
3 06
o
<
3 8
0.4 o “
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 30 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 $598.08 383.65 25.00 25.00 0.15
2 3.85 19995.25 688.59 45.00 45.00 0.25
3 5.86 32652.12 363.66 30.00 30.00 0.20
Total 62245.45 1289.45 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample ID : sample 31 Amount 0
Sample : sample 31 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
w
§ *x
f o
a
2 o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 31 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.68 9621.05 382,12 40,00 40.00 0.15
2 3.85 19554.19 681.05 60.00 60.00 0.25
Total 2917549 1125.17 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 32 Amount 0
Sample : sample 32 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
b 8
= v
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 32 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9584.15 383.65 25.00 25.00 0.15
2 3.8 19332.25 688.44 40.00 40.00 0.25
3 5.86 33521.56 465.98 35.00 35.00 0.20
Total 62437.58 1376.59 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample ID : sample 33 Amount 0
Sample : sample 33 ISTD Amount 0
Inj. Volume [mL] : 0.1 Dilution 1
Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
o~
§ x
f Ll
a
2 o
<
Z
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 33 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.68 9452.25 383.65 40,00 40.00 0.15
2 3.85 19966.05 682.00 60.00 60.00 0.25
Total 29418.59 1125.65 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 34 Amount 0
Sample : sample 34 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 3
8 ~
o
3 06
o
<
2
3 v
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 34 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.66 9620.12 385.44 25.00 25.00 0.15
2 3.85 19865.28 689.58 40.00 40.00 0.25
3 5.83 36598.08 463.25 35.00 35.00 0.20
Total 66083.19 1373.65 100.00 100.00

37
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Chromatogram F:\ sample 35 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample ID . sample 35 Amount 0
Sample : sample 35 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
o
§ K
f o
a
2 o
<
3
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 35 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.62 9520.16 381.25 40,00 40.00 0.15
2 3.89 19652.14 680.14 60.00 60.00 0.25
Total 298172.56 1061.3% 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 36 Amount 0
Sample : sample 36 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
= 2
8 ~
o
3 06
o
b g
o v
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 36 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9214.59 382.65 25.00 25.00 0.15
2 3.83 19320.22 681.45 40.00 40.00 0.25
3 5.88 39665.25 465.99 35.00 35.00 0.20
Total 68200.19 1375.28 100.00 100.00
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Chromatogram F:\ sample 37 .PRM
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¢

Chromatography Laboratory

HPLC
Sample Info:
Sample ID . sample 37 Amount 0
Sample : sample 37 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
<+
§ RQ
f Ll
a
2 o
<
&8
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 37 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.62 9832.01 382.49 40,00 40.00 0.15
2 3.84 19221.12 693.66 60.00 60.00 0.25
Total 29054.13 1933.65 100.00 100.00

40 Gale
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Chromatogram F:\ sample 38 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 38 Amount 0
Sample : sample 38 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
o
]
wn
0.8
< 8
8 ~
o
3 06
o
<
8
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 38 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.65 9412.56 382.45 20.00 20.00 0.15
2 3.8 19224.19 694.11 30.00 30.00 0.25
3 5.82 60213.56 800.25 50.00 50.00 0.35
Total 88850.31 1871.58 100.00 100.00
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Chromatogram F:\ sample 39 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample ID : sample 39 Amount 0
Sample : sample 39 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
w
§ *x
f o
a
2 o
<
2
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 39 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.68 9720.15 381.05 40,00 40.00 0.15
2 3.85 18145.10 692.11 60.00 60.00 0.25
Total 25214.25 1933.16 100.00 100.00
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Chromatogram F:\ sample 40 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 40 Amount 0
Sample : sample 40 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
wm
©
w
0.8
@
5 2
= ~™
o
3 06
o
<
8
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 40 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.66 9620.14 382.84 20.00 20.00 0.15
2 3.88 19858.66 694.22 30.00 30.00 0.25
3 5.85 64221.56 800.12 50.00 50.00 0.35
Total 93700.25 1871.99 100.00 100.00
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Chromatogram F:\ sample 41 .PRM
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¢

Chromatography Laboratory

HPLC
Sample Info:
Sample ID : sample 41 Amount 0
Sample : sample 41 ISTD Amount 0
Dilution 1

Inj. Volume [mL] : 0.1

[min.]

Autostop + 20.00 min External Start  : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
10
0.8
o
§ K
f o
a
2 o
<
&8
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
Result chromatography Table (Uncal - F:\ sample 41 )
No Reten. Time Area Height Area Height Wos Compound
[min] [mAU.s] [maAU] [%] [%] [min] Name
1 2.62 9542.08 381.33 40,00 40.00 0.15
2 3.89 19332.16 692.05 60.00 60.00 0.25
Total 28874.24 1933.38 100.00 100.00
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Chromatogram F:\ sample 42 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 42 Amount 0
Sample : sample 42 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
~
)
wn
0.8
< 8
8 ~
o
3 06
o
<
3
0.4 ~N
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 42 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9485.11 383.15 20.00 20.00 0.15
2 3.8 19320.15 695.22 30.00 30.00 0.25
3 5.87 71256.00 802.14 50.00 50.00 0.35
Total 100061.49 1878.49 100.00 100.00
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Chromatogram F:\ sample 44 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 44 Amount 0
Sample : sample 44 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
w
5 o
= ~™
o
3 06
o
<
2
0.4 ~N
~
<«
w
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 44 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9365.02 380.15 30.00 30.00 0.15
2 3.85 15712.66 682.66 50.00 50.00 0.25
3 5.82 9825.23 251.46 20.00 20.00 0.15
Total 38902.56 1314.59 100.00 100.00
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Chromatogram F:\ sample 46 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 46 Amount 0
Sample : sample 46 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
<
3
0.4 ~N
@
]
w
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 46 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9854.15 381.45 30.00 30.00 0.15
2 3.82 19621.46 683.22 50.00 50.00 0.25
3 5.88 12352.11 252.55 20.00 20.00 0.15
Total 41826.59 1318.12 100.00 100.00
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Chromatogram F:\ sample 48 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 48 Amount 0
Sample : sample 48 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 8
8 ~
o
3 06
o
<
]
0.4 ~N
wy
«
w
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 48 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,67 9254.05 381.12 30.00 30.00 0.15
2 3.89 18945.21 683.85 50.00 50.00 0.25
3 5.85 15985.66 252.98 20.00 20.00 0.15
Total 44184.59 1319.55 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 50 Amount 0
Sample : sample 50 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
o
5 o
= ~™
o
3 06
o
<
2
0.4 ~N
3
w
0.2
0.0
0 2 4 6 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 50 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 9632.05 381.55 35.00 35.00 0.15
2 3.86 19441.25 683.65 45.00 45.00 0.25
3 5.88 5621.05 241.56 20.00 20.00 0.10
Total 34694.58 1306.73 100.00 100.00
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Chromatogram F:\ sample 52 .PRM
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 52 Amount 0
Sample : sample 52 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
< 3
8 ~
o
3 06
o
<
]
0.4 ~N
8
w
0.2
0.0
0 2 4 6 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 52 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,63 $785.64 381.15 35.00 35.00 0.15
2 3.85 19621.25 683.85 45.00 45.00 0.25
3 5.86 7854.08 241.66 20.00 20.00 0.10
Total 37260.15 1307.98 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 54 Amount 0
Sample : sample 54 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
0.8
o
5 o
= ~™
o
3 06
o
<
3
0.4 ~N i
Lt
w
0.2
0.0
0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 54 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 $721.00 382.65 35.00 35.00 0.15
2 3.86 19965.21 684.11 45.00 45.00 0.25
3 5.85 9652.00 242.65 20.00 20.00 0.10
Total 39338.58 1312.99 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 54 Amount 0
Sample : sample 54 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Lt
w
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[min.]
Result chromatography Table (Uncal - F:\ sample 54 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 $721.00 382.65 35.00 35.00 0.15
2 3.86 19965.21 684.11 45.00 45.00 0.25
3 5.85 9652.00 242.65 20.00 20.00 0.10
Total 39338.58 1312.99 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 56 Amount 0
Sample : sample 56 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 56 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9410.23 380.15 25.00 25.00 0.15
2 3.85 18441.25 691.55 40.00 40.00 0.25
3 5.89 33256.01 410.23 35.00 35.00 0.25
Total 61107.49 1481.93 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 56 Amount 0
Sample : sample 56 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
1.0
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o w
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0.2
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0 2 4 6 8 10 12 14
[min.]
Result chromatography Table (Uncal - F:\ sample 56 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9410.23 380.15 25.00 25.00 0.15
2 3.85 18441.25 691.55 40.00 40.00 0.25
3 5.89 33256.01 410.23 35.00 35.00 0.25
Total 61107.49 1481.93 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 58 Amount 0
Sample : sample 58 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 58 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.64 9821.44 382.46 25.00 25.00 0.15
2 3.83 15112.05 693.52 40.00 40.00 0.25
3 5.83 39621.00 415.00 35.00 35.00 0.25
Total 68554.79 1489.48 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 60 Amount 0
Sample : sample 60 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 60 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2,65 9455.12 383.05 25.00 25.00 0.15
2 3.85 19256.08 691.46 40.00 40.00 0.25
3 5.88 43652.22 412.51 35.00 35.00 0.25
Total 72363.43 1492.66 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 74 Amount 0
Sample : sample 74 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 74 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 $520.36 385.14 25.00 25.00 0.15
2 3.86 19788.14 685.46 40.00 40.00 0.25
3 5.85 13524.58 401.25 35.00 35.00 0.25
Total 42833.54 1432.54 100.00 100.00
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Chromatography Laboratory

HPLC
Sample Info:
Sample 1D . sample 76 Amount 0
Sample : sample 76 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 76 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9412.33 382.52 25.00 25.00 0.15
2 3.88 19901.23 684.15 40.00 40.00 0.25
3 5.81 16221.45 402.66 35.00 35.00 0.25
Total 45535,01 1434.98 100.00 100.00
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HPLC
Sample Info:
Sample 1D . sample 78 Amount 0
Sample : sample 78 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 78 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.68 $521.00 381.05 25.00 25.00 0.15
2 3.8 18114.25 682.55 40.00 40.00 0.25
3 5.86 18952.32 403.65 35.00 35.00 0.25
Total 46587.12 1436.98 100.00 100.00
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liter of water recorded 4238, 6176, 7933 and 4126, 6050 and 7353 mg L™ for each

of the fungus and bacteria treatment, respectively after the treatment. In contrast,
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HPLC
Sample Info:
Sample 1D . sample 96 Amount 0
Sample : sample 96 ISTD Amount 0
Inj. Volume [mL] 101 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAU, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
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Result chromatography Table (Uncal - F:\ sample 96 )
No Reten. Time Area Height Area Height wWos Compound
[min] [mAU.s] [mAU] [%] [%]) [min] Name
1 2.62 9632.05 380.22 35.00 35.00 0.15
2 3.88 1955.14 680.14 45.00 45.00 0.25
3 5.82 6221.05 230.52 20.00 20.00 0.10
Total 17808.49 1211.58 100.00 100.00
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liter of water recorded 4238, 6176, 7933 and 4126, 6050 and 7353 mg L™ for each
of the fungus and bacteria treatment, respectively after the treatment. In contrast,
control treatment reached 4640, 6828, 8725 mg L-1, then the pesticide
concentration began to decrease after 3 days of treatment, recording 1552, 2235,
3096 and 1132, 1955, 2626 mg L-1, respectively. On the seventh day, the
concentrations decreased, recording 975, 1227, 1970 and 541, 942, 1242 mg L-1,
respectively, compared to the control treatment, which recorded 1493, 3675 and
4536 mg L-1. On the tenth day, no residues were recorded in the soil.

The residuals of Glyphosate in water for 15 days showed that the three
concentrations used, 10, 15 and 20 ml/liter of water, recorded 3520, 5600 and 7955
mg L™, respectively, immediately after the treatment. The pesticide concentration
began to decrease, and with the passage of days, The study reached 822, 2011 and
3652 mg L-1, respectively, on the seventh day. The concentrations decreased on
the tenth day, recording 356, 852, and 1203 mg L-1, respectively, and after that, on
the 15th day, the HPLC device was not sensitive to any of the concentrations used
In the water treatment.

The results of a study using nano-silica as an adsorption agent in the removal of
Glyphosate in water indicated that the concentration of 200 mg L™ achieved the
highest rate of removal of the pesticide with a percentage of 89.37%, surpassing
the other concentrations of 100 and 150 mg L™, which achieved 63.45 and 82.87%
respectively.

132



Abstract

A laboratory and field experiment was carried out at the College of Agriculture -
University of Kerbala to evaluate the biological factors Trichoderma harzianum,
Azotobacter chroococcum, Bacillus subtilis, Pseudomonas fluorescens and their
role in the biodegradation of the Glyphosate pesticide under the commercial name
Teller SL 48%. Laboratory studies included the assessment of tolerance and
growth of biological factors in culture media treated with different concentrations
of pesticides. Field studies assessed the role of biological factors in biodegradation
and measurement of Glyphosate weed pesticide residues at concentrations of 10,
15 and 20 ml/liter of water in soil and water using HPLC. Nano-silica has also
been used as an adsorption agent to remove pesticides from water.

It is noted from the laboratory study of the treatment of agricultural media with
three concentrations of 10, 15, 20 and 25 ml/liter of Glyphosate pesticide that the
A.chroococcum showed a remarkable response in its ability to grow and tolerate
the concentrations of the pesticide used, as it recorded a growth rate of 7.20 cm in
diameter and did not differ significantly from the treatment of the T. harzianum,
which recorded a growth rate of 6.00 cm in diameter. However, the lowest growth
rate was 4.60 cm for the P. fluorescens, which differed significantly from other
treatments. Concentrations 10 and 15 ml/L was the best form of extension and
growth for A. chroococcum, B. subtilis and T. harzianum, recording growths of 9,
8, 7,5 and 7.5 cm, respectively, compared to the control treatment that achieved 9
cm. In contrast, the bacteria P. fluorescens achieved a growth extension of 6 and 4
cm, respectively.

The results of inhibition of the bacteria A.chroococcum and the fungus T.
harzianum showed that the highest percentage of inhibition by the use of
Glyphosate was for the bacteria at the concentration of the pesticide 20 ml / L, with
58.30%, and with significant differences from the treatment of the fungus T.
harzianum, which recorded a percentage of inhibition of 66.70% at the same
concentration. The 10 ml/liter concentration recorded the lowest inhibition rates of
18.90 and 55.60% for bacteria and fungi, respectively. In light of the obtained
results, three concentrations were chosen, namely 10, 15 and 20 ml/liter, with the
selection of the bacteria A. chroococcum and the fungus T. harzianum for field
experiments.

The results of the study of fungus and bacteria evaluation of the biodegradation of

Glyphosate in the soil showed that the three concentrations used 10, 15 and 20 ml /

133



Ministry of Higher Education and Scientific Research University of Karbala
College of Agriculture

Department of Plant Protection

Effect of some biological agents, silica and silver
nanoparticles on pesticide degradation

Clayphosate bushes in the soil

Thesis submitted to

The Council of the College of Agriculture / University of Karbala as
Partial Fulfillment of the Requirement for

Degree of Master of Sciences in Agriculture — Plant Protection
BY
Wasan Sahib Eatia
Supervised by
Asst.prof. Dr . Mushtak Talib Muhammadali
The second supervisor

Asst.prof. Dr. Astabrig Muhammad Abd al-Ridha

1444 A H 2023 A.D
134



