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Non-target Rapid Screening of Unknown
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Abstract: A dispersive liquid — liquid microextraction ( DLLME ) coupled with high performance liquid chromatography —
quadrupole—time of flight mass spectrometry ( HPLC— Q—-TOF/MS ) method was developed for screening of unknown pesticide
residues in tea beverage.13 kinds of quality—controlled compounds were used as indicator to optimize this method.The target
compounds in samples were cleaned by 2 g PSA Jextracted by 200 wL trichloromethane and dispersed by methanol in shaking
table and separated on a C18 column,and determined by HPLC-Q—-TOF/MS.The average recoveries were between 83.1% ~
96.8% ,and RSD ranged from 0.88% ~4.82% .The matrix calibration curves showed good linearity in the range of 2.0~400 pg/L,
the coefficient of determination was above 0.9989, the limits of detection ( LOD,S/N =3) was 0.002~0.092 wg/kg, and the
limits of quatitation ( LOQ, S/N = 10) was 0.006 ~0.307 pg/kg. This method can quickly screen pesticide residues in tea
beverage without reference standards,and can be applied to the actual screening of tea beverage samples.This method is fast,
accurate and has high throughput,which can meet the requirement for non—target rapid screening of pesticide residues in tea
beverage.

Key words: dispersive liquid—liquid microextraction ; high performance liquid chromatography—quadrupole—time of flight mass
spectrometry ; Non—target ; tea beverage ; pesticides residues
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PR R R AR E T S, H AT, 4225 5% B Rl
PRI AL B J7 5 45 WM AR B L QuEChERS 37 [
AHAE LS 38 5% 1B A 43 0 L 43 B T M A L
(DLLME) " 4% - Hovp 2 B0 e 39 B2 S — T
RIRE R ATAL FER R . T4 ok & R, B #EH
i BT SRR R PR, G R ELA A LI R
SEAE A, EV AR TB A TEAR 25 5% BR R 4R R o

H ORI, 4 25 22 5% B8 10 0 25 7 vk R A @
- B A - B R T A
B~ HRIBE T 11 A A — PO AR AT - TR AT I A] BT
T RN W A 03 — OB AT — TRAT B A SR 3
AR DA U S KT RN ER B DY AT 45 A AR A AR 4
P T 52 A I 45 R) AR FH A2 B R ), DAY
W AT AT B 18] BT 335 S AR 2 19 v o B T i EL A H
— 2 RN T 0 B BE L B RS R R OG  R v
YR e PSR BE B il e H T A R AR 2, 7R
A2 22 5% B U A8 A I 7 T AS B T B, A 2h
BRE 2 A B R L T A R WA T B, DU
FF—RAT I ) S5 1T AR B0 A5 1 1 A i i e 0 o
B 6] | [RIS 2R 58 B | [R)ASE 3. 43 A0 Al e S5 B i S
B VLA RE A9 B 2, SR AL & 9 B9 JC AR v 5 P
Gy, BRI T A 4 H AR 09 B TG BB, BE
STPR A AR AT o DU AT — AT A1) R Y
G- RIT i T HDORY B R AT DL A S BRI AL 2 g
T, DT B V8 S P 3% S 110 T 0 M R 2 4 6% R 1740 WA Tl
B UGS & 52 4 5L s AR & SR Ak B W IR B
A T

H ATk} v e 245 5% 88 i 2 DL RE [m) i 2 ol 32,
0 [ 75 25 19 7 VR DLAE . DLLME 3475 Sy i b B
AR A 24558 B8 K W0 i) 7 FH O A R PR . DU AR
FF—"RATI ] 3 3% 07 2 1 A rP B AR 245 5% B R W bl
BRI AEDRE 45 A R X ASORE Y AR 24 5% B
PEFT RGN D) A DA o AR 56 DA 28 ORIV A WF 5%
J5t, K DLLME 35 i Ab BREE A, SR FH A €033 — DU AR
FF—"RAT I ) J5 15 1 ok 25 400k Hh o AR 265 BEA T TC AR
VHE it A [ PR P O A, S X 0 A v %) R P
R v K 7K P45 07 T BEA T PEAS , LARUDKE O 9k 15
B ESACRE il 19 52 b 05 2 ARG I i A ep o
1 #MRlEHE*®
1.1 Rl 5EE

LIAE SR8 L ORI RE S, I BT RN
B TE T R AR AR | SR R R Al
NS N 1Nl 2 QN e L S I S N
=.A S OECAR HE S afi BF R T 98% , [
Dr.Ehrenstorfer 2N &), W H L1 ZE5E &) s H IR R |
ZNE IENEE B N L SN HPLC 2%, 36 5
Thermo Fisher 23 @] ;1-R-3— F 3— T ke 7RI (1-78
FekE IR O e . AU e L =AU e L bk AR Ak
(Al-N) BlME A AL (AL-B) ik IR T /e 5t
(C18) A NKA (NH2) 7 #8172 (GCB) N- A
HeZ, T (PSA) Ay M4l W 1 A AN F  SE
FHZK Sk Milli-Q #B4liK,

TripleTOF™ 5600 + &5 4F¥¢ i (Y £ [E AB
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SCIEX 2\ H] ; & LC-20AD EAH OIS RS HAD
HeN E] Milli— Q Advantage A10 #E4i/K RG  HH
Merck Millipore 4\ &) ; 4k —15 B.0>Hl 48 [FE Sigma
ANNEI IS

12 KWHE

1.2.1  FESHATAREE  MEFIFRILS g FE58 T+ 50 mL &R
VOGRS A v, I 2 g N=TN k2 ety
KL,IRBERZETE 10 min, T 10000 r/min B.0> 5 min, 5%
B BT 15 mL R PUGE L B3Rk e A b, A
0.2 mL =4 H %% .0.1 mL L, $2IKZEY 5 min, T
4000 r/min £5.0> 10 min , B S5 ORI 2.0 56 25 %
0.2 mL,f HPLC-Q-TOF M %E ,

1.2.2  AYas261F

1.2.2.1 A% Bi%4: : Xbridge BEH C18 4,3
(100 mm x2.1 mm,3 pm) ; FEFEARFR .5 wl; 5
0.5 mL/min; #4if :40 °C ;s AR 2 (B) -0.1% H
M2 (A) BRI VAR 1,

F 1 SRRV Y

Table 1  Gradient elution procedure of mobile phase

A} 1] ( min ) A B
0 95% 5%
10 10% 90%
13 0% 100%
16 0% 100%
17 95% 5%
20 95% 5%

1222 FiE A &7 EST A APCI & &4

APCI 5 : %42 AB sciex 23 H] A S IE RS (CDS) |, &
10 SFE 5 3 SIS E — K, K IEW L id 0.40 mL/min
—&f TOF-MS H i i 1y o7 B Y [l : 100~ 1000 Da; %4
PERAEHTE] : 100 ms; — 2% IDA-MS 94 v 6ffy o7 1 v
[Fl:50~1000 Da; 5y R BB ; 05 R AL BT [E] : 50 ms;
{55 B{H : 100 cps; IDA SCIGRIE MR AE 6 IR EHE,
AT AR, B ALY ESTT, HEFL R
5500 V, & F IR EE 650 °C, KA R 90 V., fili f# GE
= 20 .35 .50 eV S, Wi TOF-IDA-MS,

1.2.3  Jrikigfife Jr ik i ORAR I DL i g ok 25 %
Fehb%, ks & Bk 1.0 ng/ke, # B8 GB/T 27404 —
2008 % BLRE M nkr i /N T 100 pg/kg Bt [ AT 422
ZI0 A 60% ~120%

1.2.3.1 W R HAEMEE A A0S IEE
YOBHEE i in A 13 F JoT 52 4 24 43 59 5 £ 6 F 1 o 1)
(AlI-N_Al-B.C18 \NH2  GCB ,PSA) %} [a] Wit 3 1) 52
M, AEFAFKEL S g £ (n =6) F 50 mL 3R DU 297
FUBLES.AE T, SN 2 g R R B SRR R, iR e
Z7% 10 min, T 10000 r/min B.[> 5 min, ¥ F1E R
T 15 mL R PUSR LI BB ES A4S N 0.2 mL =
S %E 0.1 mL FHEE, 3R PRZEYS 5 min, T 4000 r/min
B0 10 min, BUR JZ2RBOR A OB E 4% 0.2 mL, fit
HPLC—Q-TOF M x ., 1 5 S AW B 551 LSS, 4 HH
I 0.5.1.0 1.5 .2.0 2.5 g, EM B 5 10
T A IR 4 5 T
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1.2.3.2  FEGN MHEM®ELE FHZS O S IS
PROBHRE BRI 13 F 5T 453 4 24 43 5l 25 5% 6 b A< B
(1-yR-3- BB T e RO (1 - IR IR ke . —
S =S Be) X IENRCR S, /AL BEERVERR
AR ZEIGR AR 8, HoAh e AE R 1.2.3.1 ,HPLC-Q—
TOF WMIE o f 22 de A ZE BT LLJS 0 A BB B o
50,100 .150 200 250 300 L., 2% £ 2 B3 04 o FH G
X [ 22 B9 52 1]
1.23.3 Sl s:  HZA B0 S IR ioRE
mh A 13 Fih 51 4554 245 45 51 %5 2 6 A 43 HR) (B
LBE  ZNE TIER IEPIEE | 55 P ) X [l iie 3 (4 5 )
HIrAh B 45 4 BRI A B 43 800 AS [\ A1, A 358 4 TR
1.2.3.1 ,HPLC—Q-TOF |5 .
1.2.4  J7iksed8gg T ARG - SR RS Y
S RZ AR B S, BT LAAS O 5k SR A A3 1 3k J T ) ARG
IERRZR . B 13 Rl 25 IR G bR vEVE WO 25 AR
PRI BERC 6 A% 2.00~400 g/ L 114 & 51 5L 5t bR 16
W, TE 1.2.2 B9 53 AT S 04 TR X A7 g, DA g T
FCy) X B2 (OO bR HE 2k . #2810 A5 A5 MR LT3R
PR3 S LT BR300 ml €T 4% L 4 5%
IR POREZS FURE S P g i 13 Fiefe 25 1R & 45
WE W, BRI AK 43500 28 0.5 1.0 5.0 e ke, #R )5 1%
ARSI )7 R AT B AL PR BOCRARE U A AR
IKSEFEIE 6 YR AE , 338 R AR IS 48 52
1.2.5 GH#EE 7 S0P SR E AB Sciex 2\ H]
[ Analyst TF 1.6 /4R 42 , % F Peak View2.0 (4%}
SRR S A 245 5% BE AT TR A, R S 5
FHATRI R , £ Peak View2.0 FAF P H O &7 194
itk G AN, VB B AH R IR 2R 2 80 RS 0 T i 22
=1 x107° 8 AR R o + H B, k2
THEALAEY R SE I S BISE A W 22, 8 g 4 T 5
T AR A BT e 2[RI 2R bl RO e IR B B[]
g5 AR R I K 2R VEEAS 4018, X TR R 45 R 515
453 =85 Mk &, AR Tk A K Ak 2
2 R
2.1 AEMEREFERGHBRRIER ERK
SRR TEAE O T Ab B A B A A 0 5 2R BE B TR] AN
T 40 R B A 0 S T R R o T R, S RO A 45 SR
HERA P, PRk 13 AR 25 34T BT S ge . vEPEnI AR 2y
CLFE A VLB 205 FF IR 18 | 4L S 45 TR L R PN s A
JRBE S A HUFA) L A% B R AT B ) PR AR E S
T h DLBYAR 2 B I R RN L DB TR 3, RE A
A6 5 W 4 A B ) 7 A A R b B R S B A R i e
PR, IR AT 25 SR AR E AT S 13 B T 45 Ak 24 45 ) AE
1.2.2 5 2640 F 64T 5256, DL Ak 43 TR R I 4 BRI Ak
A
2.1.1 IR HE N ERE BT AR R A IR
PR, A SZIE AR AR i A R P SR B S3 HRE AE AR B S
SRR ZE B AR AR 45 A i 7 5, DA SE B AR 4% 3
JERE S TR S AT W B A BT . AR AUORE T R A S T
P, BT LA 53880 AH 26 BSR4 AT ) i AT LAk o
HF AL RN T PSA W B 590 FH 1 25 B 38 5 P (04
e W PEBE DT R ANAR M B R SIS B T AL- N
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Al-B . C18 NH2 .GCB PSA X 13 Jp 25 15Ok 09 v 1k 5%
Ho GERWE 1 PR, 5889 JLAR R 5 o, ALI-N
A1 Al-B XS ECECEE MR 5, C18 2> W B I ik, GCB
X e BN 22 5% i AT W R, NH2 X Y 5044 s
FY S STV S IR W 2, U PSA 1A S3OCR e
B HAR¥r. X PSA # B F7 %5 2%, 45 5 0L
2,24 PSA JHEEN 0.5~2 g J I, (B0 3008 i 4
R, PSA JHERT 2 g i), MR IEAR T AR L, A
SCAEH 2 g PSA #efl, 4% HA R IS R [ 1E 87.3%
~106%

180.0
160.0

B ORI RRRD X 13 AR 24 3 (4 52 )

Fig.1 Effect of different sorbents on the recoveries of

13 kinds of quality—controlled pesticides
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Fig2 Effect of usage of PSA on the recoveries of
13 kinds of quality—controlled pesticides
2.1.2 FEBGIMJHERBEPE 2 HGRH 52 0 A2 UL
AR I EN L, 0 HAA B A 5K AR T BT H AR
A RUFAIFEREE ) o SEH LA T 1R -3 -1 -1
foe TRIE 1R IRER O ke, S e S e 6
AP ABOER . 5481 6 i 57§12 BOUCR
ULIE 3, Z5RFM], ML) Fr AT AR 25 BA R 4F
A OO, HoE S b VR 2. AT REZ th T
AT A S e B AR T ARG, R B R AR A 9 i
13 Ml 2y | T At &, 2 i T I A HLE
o A = G T B AR D B2 RO 9 [l A3 i A 220K,
JIT LA 45— G FH e AR o 25 ORI — 2B WF e . AR S
54351 FH 50,100,150 ,200 ,250 300 pL /1 =& H ke
MEATREI, 2544 1 2 ORI RO 22 BT A4 Y 52 0
RN 4 FoR, Y AEBGAABUR T 50 pL &), T2
oIk B AUA, BT AE b T2 BOGR &ER /D 78 23
FIRIVEF T e 4nid TAREA b o BERE = S0 Be R B
R, IR 38 O, i 25 = 50 Be AR ALK T 200 plL
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Fig.3 Effect of different extractants on the recoveries of

13 kinds of quality—controlled pesticides
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Fig4 Effect of usage of extraction solvent on the recoveries of
13 kinds of quality—controlled pesticides

2.1.3  SrHEGAIRIEERE  S1 ORI A SRR S R
ESHEN N SIDP S IS I R R 1 S E A E
Ao T AR BRI AR 7K, Ao A2 U SR A /K AR Hh 3 B0 21
VINFRJRET , 384 R HG 55 5 0 0 ) 2 o v AR 3K B8 T
TEST BRI 5 A5 v X F AR 9 AT 3% 25 A5 ML, e i2F
TR/ 53 B/ A2 B = DG Lk AR &, P e il
G AT KV W5 A B 22 [R] 1 53 B - 40, DA T 4
iR AR IR o e PF 538 19 20 BRI 0 4 1 T 95 1Y
AR AP B, TEARSLE b, B T R L
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W | LU PR | TE PN S PN A Sl 3 AR ) AS UK
AN SR ULIEN S M4 R SR, B | Ll
SN BEAE S 53 BEGRI I [l S SR PG A T RS2 Ju L, =
o BOH FL s, W B b o TR TN AR 2 20 BRI
Z AR MCECR AN 4o £ 01PN R A 2 3 #30)
A, RER S A 24 1l W R A ARG o 3 2 DAL Ay i B 14 1)
HIGH A T = S BEAEAE i P o i, e, AR fF
FE 358 O P 2Ry 53 B

180.0-
160.0-
=190 @ F .
$120.0- oz
i 1o S
= : \ B T i
= 60.0-/8L m 5 Y %
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Fig.5 Effect of different dispersants on the recoveries of

13 kinds of quality—controlled pesticides

2.1.4  FEARZGEMERMIE AT 13 Figk
9V B ARG HT R IS B i, 1SN 13 S B AR
G Y EAT HPLC-Q-TOF-MS 7047, 3145 HAnfb &
Wy o3 W B B S5 M — 2% TOF - MS Fil — 2%
IDA-MS i B E MEE &b Hbrfe &4, 13 4>
H bR 10 52 P i 53 B T3 2P A ol DL 3% 2
13 Pl Jot 45 A% 245 1% 52 0 Jo R R RS A A8, IR 22 /N T
10°° Da,

2.1.5  ZMEVERISAAIR AP 13 Rk 2GR
i ARYE H ARG 11— 2% TOF - MS 55 55 B
BT AT EYEHMIA LC-Q-TOF-MS 737 J5 143K
5+ HAMEE PR ES T A, 13 B H AR Al 5 9 Be i
FARAA AR AE TS W, I (8 1 25 3 26 o 39 T s B A — &R
FI SRR, 2RAS H AR & W 10 B 1E £k DL 2Rk
JU; [RI A 3 A% (o e L AT 10 A% 45 e LU AR |, 56 5
LRI R 5 2 B FR o 13 A B ARG 909 s 5 P g

213 MRS 3PS K

Table 2 Mass spectrometry parameters data for 13 pesticides

HFx 5K R PR (m/2) SEE (m/2) 2 (10°° Da)

S C, H;NO, M+H 194.11756 194.11765 0.46
R C,,HsNO, M+H 222.11247 222.11267 0.89

T C,H,CLO,P M+H 220.95318 220.95311 -0.31
AL C,H,, C1,NO,PS M+H 349.93356 349.93367 0.32
R R Cy o H,,0,PS, M+H 331.04335 331.04364 0.88
5 46 TR CyHyNO, M+H 350.17507 350.17589 234
e HL Bk C,H,, CIN, M+H 223.07450 223.07470 0.88
i C,sH,,CIN,0 M +H 308.15242 308.15278 1.19
[EpZNLA C,sH,,CL,N,0, M+H 342.07706 342.07730 0.71
EZREE C, HsNO,, M+H 732.46812 732.46895 1.12
i C,,HCIN,0, M+H 388.10586 388.10641 1.42
g H ok C,H,,CIN; 0, M+H 256.05958 256.05979 0.84
S R C,s H,, CINO, M+H 284.14118 284.14141 0.80
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Fig.6  Extracted ion chromatogram of 13 kinds of quality—controlled pesticides
F3 13 TR WA N 2 G PR 45 E i FR
Table 3 Calibration curves,LOD and LOQ of 13 kinds of quality—controlled pesticides
LM AT EEN=N
P Wi 2 e A MV Ao R E PR
(ng/L) (ng/kg) (ng/'kg)
SRR y =1984.07x +15400.14 0.9989 5~400 0.062 0.207
oA y =7003.25x +3.89¢4 0.9990 5~400 0.011 0.035
et y =2410.98x +20715.25 0.9998 2~200 0.007 0.023
FEHEIH y =2132.14x-1081.46 0.9998 2~200 0.006 0.019
Rz y =3264.17x + 11767.46 0.9994 5~400 0.008 0.025
& 25 lis y =331.072 +3363.98 0.9996 5~400 0.092 0.307
g M bk y =6935.48x +5.60e4 0.9991 5~400 0.009 0.031
AR y =12703.75x-21177.98 0.9992 2~200 0.003 0.009
BN y = 14406.39x-18062.52 0.9997 2~200 0.002 0.005
ZRER y =5180.36x +28640.49 0.9996 2~200 0.003 0.010
B y =16108.72x +2.24€5 0.9995 2~200 0.002 0.006
Nk H bk y =3976.04x +18991.59 0.9992 5~400 0.009 0.030
SN ERR y =11597.87x + 8.46e4 0.9990 2~200 0.004 0.012
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BB T UL 6, 5 HRFRIT, 25 1 B A vt £k Y
R® 7£0.9989 LJ |-, & FR >4 0.002~0.092 pe/kg, 5
Ry 0.006~0.307 pg kg, MHRSEULZE 3. i
FEAR 21 E B S AT 45 SR AT R, A7 A H BRAG, R
BE s, AT T AR 1Ay A 25 5% B DR 7 A
2.1.6 ISR B A3 X ek Ak (LA A
5 Jp 2% 3 PR HEAT G0 B S2 g8y . A R BT A8 m
3 AR BE AKCOT bR HEVE W, 338 T2 38 7 1 AT A2
BEDNUEIK A 6 Oy A7 4% i, 100 W5z 5 AR X A 7
i 25 (RSD, % ) &5 R WLk 4, =z 4 AJHN,3 A [A] 0k
JBEAE it g1 24 [0 A 52 9 L 7E 83.1% ~96.8% , RSD g
FEITE 0.88% ~4.82% , 77 1KEHi 25 B S MER BE I 47, ml ]
TR ) e 25 5k B PR G A
2.2 JEERERZH T B IRIE TG B IE

FLT 13 Fh B 25U S5 R AT 0, Ay ik
ST Ty AR E A R, T YR A BL
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il 20 Bk FH TR TR UL He 34 TR | R BA PN T R ATH ik 24 3%
TR RS R TR L B T g 2% R s 5 [ o ) ] 2K 50
ARG AR BB 1) 0 A o Ay 50 IE A 07 A O 1k i Tl AR
TELL e 28 PORME Sl TP 8 2 e/ kg 5 BT 4584 24 [m) 26
S e 245 ( 55 2% e | Tk B P O bk L TR v T R L AR
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Table 4  Recovery rate and relative standard deviation of 13 kinds of quality—controlled pesticides(n =6)

gk FAP-S LENy) %
759 ‘2'7“ :1 N N7 /k
b a¥ ] WK (pe/kg) T (RSD . % )
=H - ND ND ND
o 0.5 87.4(2.89) 86.4(1.80) 86.2(2.07)
S .
hnks 1.0 93.4(2.57) 89.9(2.72) 88.7(2.92)
5.0 93.6(3.28) 87.6(3.81) 88.4(4.36)
=H - ND ND ND
0.5 85.2(2.09) 85.4(2.00) 87.8(3.19)
T H A -
ez 1.0 88.4(2.91) 86.4(2.21) 91.9(2.47)
5.0 86.0(2.56) 88.4(2.20) 91.8(2.45)
=H - ND ND ND
0.5 87.2(2.11) 85.6(1.78) 85.8(2.90)
o -
Jilit 1.0 91.6(1.86) 88.8(2.25) 86.8(2.89)
5.0 87.8(3.62) 89.2(3.18) 88.8(2.61)
=H ND ND ND
— } 0.5 93.2(2.64) 88.2(2.32) 88.6(2.89)
bk 1.0 96.8(2.07) 90.6(2.37) 890.4(2.78)
5.0 91.7(2.19) 87.2(2.00) 89.6(4.34)
=H ND ND ND
o 0.5 84.4(1.32) 87.6(2.36) 85.4(1.57)
IRy B ~
Jilika 1.0 87.7(3.22) 88.7(2.72) 88.0(2.56)
5.0 88.2(1.86) 88.2(2.04) 87.4(2.45)
=H ND ND ND
_ 0.5 83.2(1.26) 84.2(1.43) 84.2(1.85)
R 45 e .
Hnks 1.0 83.3(0.88) 83.1(0.95) 84.2(1.73)
5.0 86.2(1.31) 84.4(1.37) 87.2(2.25)
Z=H ND ND ND
N 0.5 90.0(4.21) 90.4(2.11) 89.8(3.51)
IE HLUpK -
ez 1.0 91.3(1.73) 90.8(2.32) 90.3(3.03)
5.0 89.2(2.93) 89.6(2.26) 90.2(2.95)
=H ND ND ND
_ 0.5 86.4(4.37) 85.0(2.60) 86.0(2.16)
I A -
Jilit 1.0 89.4(3.00) 91.2(1.65) 89.2(2.56)
5.0 92.4(3.87) 87.2(3.37) 87.0(2.10)
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. 5 A S =Y ZS
753 2 UK S k
B2y B (pg/kg) T (RSD % )
& ND ND ND
05 90.4(4.82) 89.8(3.44) 90.2(3.69)
[EEZNLE -
Jinbr 1.0 88.0(3.46) 90.3(2.55) 90.9(3.14)
50 90.4(3.58) 87.0(2.33) 93.0(3.08)
=H ND ND ND
LAEE 0.5 91.4(3.50) 91.2(4.13) 88.2(2.24)
g kR 1.0 91.9(2.67) 95.2(1.73) 90.3(2.84)
5.0 94.2(3.74) 94.2(3.08) 92.8(3.38)
= H ND ND ND
i 05 88.4(3.44) 88.2(3.31) 87.6(2.48)
[T _
Jingr 1.0 87.9(1.83) 91.6(1.45) 91.5(1.28)
50 89.8(3.14) 89.8(2.27) 90.6(3.80)
Z=H ND ND ND
0.5 84.4(1.67) 85.8(1.75) 86.6(2.47)
i, H o -
S 1.0 86.4(1.66) 88.7(2.02) 86.8(1.65)
5.0 89.6(2.27) 88.6(2.21) 92.4(2.34)
=H ND ND ND
I 0.5 95.2(2.97) 87.0(2.14) 86.2(2.44)
S .
s 1.0 92.0(1.84) 89.4(1.88) 91.6(1.58)
5.0 95.0(3.10) 92.4(3.82) 91.0(2.93)
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Fig.7 Qualitative screening flow chart of atrazine
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