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BT HRERSERENENBABGNEANXRER, HCRE()H 0.9972~0.9993. 5 Fifi g F HE R MK TR N
0.2~5.0 pghkgo TKRIEFAEAML, H . @ 3 DIARACE T BRI 83.9%~119.4%, AR X br i i 22
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ABSTRACT: Objective
namely zearalenone (ZEN), alternariol (AOH), alternariol monomethyl ether (AME), tenuazonic acid (TeA), and
tentoxin  (TEN),
(UPLC-Q-TOF/MS) based on a self-established database. Methods

of the sample, separation was carried out using Waters UPLC BEH C,3 chromatographic column and then collection

To establish a method for determining 5 kinds of negative ion mycotoxins in Zea mays,

by ultra performance liquid chromatography-quadrupole-time-of-flight mass spectrometry

After extraction, purification and redissolution

was performed in negative ion mode of information-dependent scanning (IDA). Under the conditions of SCIEX OS
Explorer, the accurate data of 5 kinds of negative ion mycotoxins were determined and entered into the database. The
limit of detection for screening in corn matrix was used as the main parameter to verify the method. Results In
high-resolution mode, internal standard addition was used to improve the correction of matrix interference
coefficient. The matrix effect & of mycotoxins was calculated in corn matrix, and 6 was between 0.84 and 1.10.
Matrix-matched internal standard calibration was used for quantification. The 5 kinds of negative ion mycotoxins had
a good linear relationship within the range, and the correlation coefficient () was between 0.9972 and 0.9993. The
limits of detection of 5 kinds of negative ion mycotoxins were 0.2-5.0 pg/kg. The average recoveries of corn matrix
at low, medium and high spiked levels were 83.9%—119.4%, and the relative standard deviations were 2.39%—11.37%
(n=6). Using this method, all 5 kinds of negative ion mycotoxins were detected in 120 corn samples from Inner
Mongolia. The detection rates of TeA and TEN were as high as 98.1% and 95.6%. In 3 corn samples, ZEN exceeded
the limit standard of 100 pg/kg, which should attract the attention of relevant regulatory departments.
Conclusion This method has the advantages of high throughput, accuracy and speed. It can qualitatively
screen ZEN, AOH, AME, TeA and TEN in corn without standard substances and provide technical support for
the monitoring of pollution of 5 kinds of mycotoxins in Zea mays.
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Ceefi B El 20307 H X 408 WA s il s T B i 2
wi G A 1 E R R AE R AT G B AR, B ah 4y i [n]
Mo B TEAMSEER. BIiAZEZKARE 1T™
6 1) L T B 3% i K B B R A o RAR L R ik,
R AT 43 LT B 2 WA 1 A8 A 06 1 % BY BR S pm o, 497)
N AZ B 08 5 R o 5 B 100 %5 7 5% [ 22 B B %) (alternariol,
AOH) . 22 4% 7t ) . H ik (alternariol monomethyl ether,
AME) . Zl%24% 7t 14 [l 2 (tenuazonic acid, TeA). HE7E 2
(tentoxin, TEN)]75 Jei& i A 721, X AMREA —2 5
P SO SER s AR Y, AR 2 R ek
FHFAIAEAE AT P A DRV, SaERtER Rt Y, Hukia b
L% L R AR Y, K R 85 445 i (zearalenone,
ZEN)HA MEBCRREAE, KIBHEA ZEN X A sah ¥ fa bk
faFEE RO, oA A Z M ZEN & G ik R
sl ARk R g R SR
PR ORI Gk
DA PP AR VA IR G W RS T A Bl
Gy IR FRPESE S, R ALY IR ER . EERL K
AR AR R e . AN . RER HSA Y, W
A T v A R OB (6% - AR R T R A B B B R W
AR kPP R IR A | OB, ANl A RS

I, 3o S S EL T B R AR E BT (A% B e, S S v
AU T R B RS ERR), GUKEE . SO E LIRS
VRAEHE P, (RAERE AT A B # R B A PR,
H AT sCHEfL 22 8 R A ZEN JLT-#E AR 1 @ 3s s s Jr i
SE RGN A1, AT SH G A [ ARSI 3

A e A 3 - DO AR R - R AT T 5 R 3 (ultra
performance liquid chromatography-quadrupole-time-of-flight
mass spectrometry, UPLC-Q-TOF/MS)7E 4 it =0T g%
A 3 2 IS PR P P R B, oA A e R
O SRR AERHED, TOF-MS [Fi BA XA B L b
PIE AL S P IEA T VER A AT . UPLC-Q-TOF/MS
NLFTE, BT R, A DN FEN s Ak, 4y
REPEPVERA TARKAIRT, 78 w0l R R, T
R AR Tz P

CHE AR RTE AR TR 200, AT B . K
JCAEEY . HRHEY . AR RIR OB S RS T, TR
BRI TE YIS ST D, MU 2022—2023 4EN5E
TGRSR s 70% L E SR &
K, BUEABEGENT NS X R oK P B i B KR ZEN
TR BUAOE A E Y, JOF T IS R, R
UPLC-Q-TOF/MS {5 BRI i F 4 (information-dependent
scanning, IDA)BIZ . HLII%5 HL 25 i (electrospray ionization
source, ESI)f 88X B p 85 Z IR A PR UEA R A, ik st
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SRR AOH., AME. TeA. TENP¥ | ZENP! 5 fh L
DARE R AR B e, AR5 R T e e P o 1 A A 4
B TV FCRR M M 2R AR IE AR T RA TR [R]85 49k 2 B g e
B M BRI O, oy K TR A K 75 Y W I AN X
W B TP AL B BB AR e

1 MR5ERE

1.1 SR E

XS500R B = S0 AR 3% - AT B BT (SE R AB
SCIEX A #l); ACQUITY UPLC BEH Cj #1(100 mmx2.1 mm,
1.7 um, & [E Waters 2 #]); Multifuge X Pro = #7250
ML % = 10000 r/min, 3% [E Thermo Fisher Scientific /A #));
AL204-IC H, T RF-(EE 0.1 mg, B LA -EH 21008
HBRZAF); Talboys W iEsR [V2 4 (L) FE bR 52 55 A BRA H T
ZTY-T0N FE PR (L 1 HIZEU A A BRA F]); FV64UP 4 H 3158
AR DU A (7 M AR 2 AR B A BR A /), 200 7Y 33
MEENLOK R IAE 14 ).
1.2 MRS

FOKFE SR IR T N SR A T, AR KR
Tk 10 Ay, SREEA G BT TS0 4R e ARAS I AR AR,
A 2 kg, SR HREF BRI AL, AWy 2023 4 10
ARGRIFEA

2. WMEERREAE, 0 Tedia A W), G, ZMB(E
kal, SE1E Dikma A H); BERR ARSI TAE) Bl S B (T
el (E 25 4E Ak 245 B/ 7]); Waters Oasis HLB [ 4H
IR (SEE Waters 23], BFRfEYI)RE[TeA, AOH, TEN,
AME, ZEN (100 pg/mL)]. [RIfSZZ N[ TeA-D;s (10 pg/mL).,
AOH-D; (25 pg/mL) ., TEN-D; (10 pg/mL) . AME-D; (25 pug/mL).
13C ¢-ZEN (25 pg/mL)](f# % Romer Labs 23 #)).
1.3 WHE
1.3.1 BT EEH

(O E AR A g S5

%4 Waters UPLC BEH C s #£(100 mmx2.1 mm,
1.7 um); FERREIRE: 10 °C, YEFEE 10 pL, FEIR 40 °C;
K 0.25 mL/min, JshAH Ay 1.0 mmol/L kR S AT,
B W HIEE, BAEEBEMERERY: 0~2.0 min B, B h 5%;
2.0~3.0 min i, B {1 5%F+ = 75%; 3.0~4.0 min i}, B i1 75%
TFZ 90%, {4 2.0 min; 6.0~6.5 min I}, B f 90%& % 5%,
{#4%F 1.5 min,

(2) TOF-MS 41

BT RS ); WS 4500 V, B FURIRE:
500 °C, Ak Gasl: 55 psi, F4bS Gas2: 60 psi, A
35 psi™), R 8 psi, KA IDA T2 92 8 UM
WP AR, R EITEE: m/z 50~1200, RffEGERTE
Fl: —5~—40 eV,

132 B, #KR, 24

SR (2023 4 E A 55 YA 3 B 2 U I
TAEFNE) il h LA 7 R 2415000 @ W FR R E R Y
(R Z#B HPLC-MS ) FIE it P s s s 2 ME n
FrUEBRAE AR (R Z B HPLC-MS)®, A #aF B AR
FERES, FREL 5 g IFECRERAIZE 0.001 g)F 50 mL ZIEF .04
o, IRBEIRAT 10 s, FESIIA 25 mL ZJiF: B F#:0.05 mol/L
pH 3.0 BMR S B4(9:2:9, V:V:¥), i i TR ] 10 s,
PRGHEIB 15 min, T4 °C, 10000 r/min #5.0> 10 min, (5.0 mL

Fi%W, A 15 mL 0.05 mol/L pH 3.0 BEEE — S SH% I,
87, 10000 r/min #5.0> 10 mine &rfk: HLB [EAHAEBUEAR
U 5 mL FHEEA 5 mL K&k, SRR 1R L3R BOR 2
FidAE, A S mL 20% F BRA ML, FHRRE T T
FF 5 mine R 5 mL FEER 5 mL ZAEEER, &5k
W T/ MR v, 45 ORI AW T, BRI S5 200 pL H
52 1%, TRIETRA) 10 s JFHILA 200 uL JR-A ANFR TR, Hhm
1.6 mL /K, #HERASI 10 s, T 4 °C, 12000 r/min &5.0> 10 min,
_F3E WA UPLC-Q-TOF/MS 43-#r .

133 HIERGME

(DIRA R HE TR i %

IR A FRIE TAEW (TeA: 500 ng/mL. AOH: 200 ng/mL .
TEN: 100 ng/mL. AME: 20 ng/mL. ZEN: 20 ng/mL)*: 4}
FIERFEL 10 uL ZEN FrAEH (100 pg/mL), 250 puL TeA
FRUEYI (100 pg/mL). 100 pL AOH FR#EYI T (100 pg/mL).
50 pL TEN FR#EHI (100 pg/mL)F1 10 pL AME FR#EY)
(100 pg/mL)ZE 50 mL 2 &), F 10%F e 5 Z 2004,
FE5], 4 CCORFENARTE o TRA AR TAER B (TeA-Dy5:
500 ng/mL, AOH-D;: 200 ng/mL, TEN-D5: 100 ng/mL,
AME-D;: 20 ng/mL, *C4-ZEN: 1.25ug/mL): 4> B HEHH
B 2.5mL TeA-Dy; f#% (10 png/mL). 400 uL AOH-D, fi
£UW(25 pg/mL). 500 uL TEN-D; fif45¥(10 pg/mL). 40 pL
AME-D; #4525 pg/mL)H1 2.5mL,"*C s-ZEN (25 pg/mL) %
50mL &M, ACBEAEZZ5E, RY, &1

Q)% ZEFE ST & SCIEX OS Explorer i £5 4514

X5 AR R A RCR A RER L, EEING
YI(IM-H]” FI[M+CH;COO] )/ HAs i, fEAILR) (i
FAFFHERE, XF 5 Ab A P T 240 . @i SCIEX
OS Explorer #1575 Rk A4 9 — Sk o 5 5 220, 1
15 BRSO ST () B S R R R TR RE R TR AR )
WEFENTETER, @A —% . 95
BEIE, AR T R R R AR R
FRRHE . ASIR] Al BE S B A

1.4 HEEAIE

Wit SCIEX OS AR & AR R Gk T R AR,
FFH Microsoft Office Excel 2007 %4 , Graphpadprism 10.0
TR 5347 M BB 228
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2 ZRE5H 2.2 [EFEZFEEAEREF
11 B Bk 7 SR B LA R OK L 5 INBRRE i 19 [B1 IR Sk 2

2.1.1 &#reyikE
AHFSE AT BEH HILIC Cig (100 mmx2.1 mm, 1.7 pm)
M BEH C5 (100 mmx2.1 mm, 1.7 pm){&iE+:, {4 ] BEH
HILIC Cis BiBHEN, MGl th, S35a ™My
I TIFRAR SR, i BEH Cig (100 mmx2.1 mm, 1.7 pm),
bGP TE RO B B TR LB . WIS E O BEH Cog 4
Wit 7t Sh AR B AR AL R B A Ak, S AT e, Mtk
£ BEH Cg (4 3i4:(100 mmx2.1 mm, 1.7 pm),
2,12 HEAAE A

AOH. AME 2" ZEJF Mty 2 22069, )
HEFFE, TeA A1 TEN J2 U ZIEMRTAY2E, ZEN 28
W ZFIR R N ERESH, ST 5 M E RS R IS HRHE,
RIS YA, RFBUE ST [M-H] 8R4
Bl AW T K-EHRR . 0.1%20K % k- F ik
R 0. 1% R AV - AR o /K-H A R B A
e, TEMARZ KA 0.1% % /KI5 & BLES T W I i i,
T 0.1%60k R S B - HY AR 3R B Iy, 8 - Ak R
MELE, 5 M ERFRER Y AEE LA 1.

2.5E+06

AOH
2.0E+06

5 1.5E+06
)

1 .0B+06 H
EN
ZAME
5.0E+05 TeA
N L
o 1 2 3 4 5 6 7
5B s A] fmin

BT SPh R TEER A Eis

Fig.1 Chromatograms ot 5 kinds of fungal toxins

150 -

N4, MycoSpin 400 §+{bFE%: . QUEChERS # HiEh fugh
4 CaptivaEMR-Lipid i J§41: . Waters Oasis HLB [# £ 5t
#1:F1 Hypersep C g FE(TATFR C g FE)RIFHL SR AT X L o 15
A By gE RANE 2 fiR . Waters Oasis HLB [E AHAEHL
Fegfkii AOH, AME, TEN. TeA. ZEN B[R [ %
Fl MycoSpin 400 #fbAE7% . QuEChERS FHIh s &
CaptivaEMR-Lipid #3 94 . C g H:3E . Waters Oasis HLB
(P64 O 2 — s TR | b A Ak 454 1 3
PR ARAE, LRIk Ra e M . AR 0 IR, i
DI+ Waters Oasis HLB #1451k

2.3 BUEREFMHMUL

UPLC-Q-TOF/MS i IDA 4= i 2R 4 2 7 B
Fres UEE, 76 SCIEX OS Explorer(Peakview 2.0)f b4
i LR 2 2R 0 40T A A 1 o O S S S
FROATHEMR) £ 1.3.1 @il Fg&MAEx s fhivmE#
RIRAPRUEGS T T IDA JRREFEHE, #iae S Fh B 8 4R
PUM-H] #0004, B adta UPLC 208 . FiEhinai &
PRZA B IR G K S A SCIEX OS #k {1 Hh i) Explorer {5
ARG, Bl — BRI 5 B
SH MS BE A PN A s - BRI R ORS
SNBSS 4 00) . PREG RS E B4 SRR TS R
PEMIEEST . 7E IDAREEMS/MS i, 255 HIH T X100 T-45
s B e AN G Y 7 A B, 8 2~3 RERR
R BN R e R, HRE R T B R A s
Wi 20% Lk _E R 7E MRMPR (75 43 18 22 85 S oy W iy =X
SRR ER BRI EREER . L AOH N
B, WEFERE-S V RBBY, —5~-40 eV i B Py Rl
VPR RE R IR E 30 eV WHF B PR AE . [FIHAG I
fib 4 FhECR R TR FREERE S B R AT R
FAE IR PAT RIS B A SCIEX OS 1 Library Hsr 5
FhECR T R B L 1,

[ MycoSpin 400 ] QUEChERS#H HREhfuzt &
CaptivaEMR-Lipid
[ Waters Oasis HLB [l Hypersep C,,
. 100 -
i e
=
=
50
& & & &
SFESE FFETy SEFETE SEET§
ARIAWER

K2 4RhRg AR A ST L TR R R Y R

Fig.2 Recoveries of 5 kinds of mycotoxins by 4 kinds of column
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24 THEEFEHIE

FE b B AR S B P VL RCR S H AR5 5
NAEMELL =3, IR13 BARP R B BT TS E S 0.5 min; £
B RS B R RO R R 22 < 5x10°°, Hih B AN A
TR T RO TR 22 < 10x10°°, MR RO T
70%52, LI AOH M, MHEECHE E R 1 ic A4 a7
KR BCN 257.0455, FZHE R BT AR 65 500 )
47 147.0452, 215.0352, HHUERTE]SA 4.670 min; 40 3 FR,
TSR L R i T I AR BR )R 4.667~4.675 min,
22 7E+0.1 min SEFEIPY . 7E SCIEX OS MRM™® {5
BB TRy B 257.0459, FB T4 510 215.0353,
147.0457, SEISIRZESHN 0.46x107, 3.40x10°°, 754

SANTE/11813/20172H5 B b i kB (He e — AN 23 B 1)
SHE R RO R R 25 A 5} 1070 YR .

25 FHAEFWIE

#a B TR

FEFOKRFET R, 5 PR3 T G ZEN HUE TR HIFR,
Hofth 4 R AIE, F 3 RHEMR D D e I B s T iR
KFESRSEERAIN 1 Rl . 2 RFRefifni . 4 F5Rdikes . 8 f5
T, BHRRE SSRE 20 YR, MO kst . ZERIERY
TR HER R B I T, SR BRI US4 BRAE S
T, BLRTT R TIORIAAERRRIEDY 2 2 FTLIFR Hh ZEN Kath
PR 5.0 pgkg. AOH FithPRA 1.5 pg/kg. AME KithBRIE
0.2 ng/kg. TeA KiHFRA 2.0 pg/kg, TEN #iHiFR A 1.0 pg/kg.

2.5.1

®1 SHOBTFEESRHNRIEEE

Table 1 Mass spectroscopic data of 5 kinds of negative ion mycotoxins
A R EL B Lk = N Rt i fop " e S
(m/z) (m/z) (x10™°) (m/z) /min /s vV eV
AME 271.0612 271.0614 0.74 256.0376 [M-H] 5.24 0.04 -90 -30
AME 228.0424 [M-H] 5.24 0.04 -90 -40
AOH 257.0455 257.0459 1.19 147.0452 [M-H] 4.67 0.04 -90 —40
AOH 215.0352 [M-H] 4.67 0.04 -90 =30
TeA 196.09792 196.09800 0.41 139.0274 [M-H] 4.12 0.04 =50 -25
TeA 112.0161 [M-H] 4.12 0.04 =50 -30
ZEN 317.1394 317.1400 1.80 175.0403 [M-H] 5.08 0.04 -90 -30
ZEN 131.0498 [M-H] 5.09 0.04 -90 =35
TEN 4132194 413.2196 0.48 141.0669 [M-H] 4.92 0.04 —75 =30
TEN 271.1457 [M-H] 4.92 0.04 =75 -25
2.0E+06
1 8E+06 | 257.0455 IDA
3.0E+06 AOH/4.670 min IDA 1.6E+06 |
- o 1.4E+06 | 147.0452
| ZoET06 £ 1.2E+06 | 215.035
& 2.0E+06  1.0E+06
# 1.5E+06 H 8.0E+05 -
o 6.0E+05
am  1.0E+06
4.0E+05
5.0E+05 2.0E+05
1 L L 1 I 1 1 L L L 1 1 L L 1 0 1 1 1 1 1 1
0 0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5 0 100 200 300 400 500 600
£ B4 s} 1] /min mlz
MRMHR 2.0E+06 [ MRMHR
. 1.8E+06 |- 2570459
3.0E+06 AOH/4.667~4.675 min 1.6E+06 L
2 SE+06 1.4E+06 - 147.0457
2 & 1.2E+06 | 215.035]
& 2.0E+06 it:»( 1.0E+06 |
4311,( 1.5E+06 m 8.0E+05
™ 6.0E+05 |
ug + :
= LOE+06 4.0E+05
5.0E+05 2.0E+05 -
. " " n - " " n n " " n " L 0 L L 1 L L 1
00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5 0 100 200 300 400 500 600
m/z

{483 B[] /min

K3 AOHR T &3 &l
Fig.3 AOH screening analysis chart
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Table 2 Addition quantity, detection number and limit of detection of 5 kinds of mycotoxins in corn meal

1 AR 2 f s 4 A fc ks 8 iR Al o
H'5 AW -

Sriiughkg) KBGR  ORugke)  RTEE SRugke) REE SBugkg)  Bibgds  (ugke)
1 ZEN 2.5 8 5.0 20 10.0 20 20.0 20 5.0
2 AOH 0.8 13 1.5 19 32 20 6.4 20 1.5
3 AME 0.08 16 0.2 20 0.32 20 0.64 20 0.2
4 TeA 2.0 14 4.0 20 8.0 20 16.0 20 2.0
5 TEN 0.4 18 1.0 20 1.6 20 3.2 20 1.0

252 KRFE#E

TERE SR AR IO, E 2 i — SE A7 SR IR AT
RE2XT HARY) 8 A il 7 A ), BRI R
R PR &5 3001 B L 487 (matrix effects, ME), ME J&
I G 0 235 SR VA R R A A IR Y, AR SR
AN A BRI B BE BT P I R BURE, REAT RO IR A
HEREA T 43 BRI AS R 1 L 25 SR 22 PO R 4y
B b FH T VP00 2 S804 Jr vk B SR AR B A8 % L 2
TR AR A (1 3 BN A TG DY, AR s R
TR(A) IS 1957 (B) T il A [ e B2 B sl v e, e —
FEm N, B ME/%=(W a0 B A TE Y B)x100%, R
[ 57 2R AR AR R B 1 1245 1E TR 6 PR Bl 5 LRl
FBF I ME 225, Bl 0=ME e MEs, HH, ME, 00 Wik
N ) HE SN, ME s Ay ) 7 28 7 AR 51 P9 8

X5 Pl LG RE AR 0N AL 3R AR B SO, 45
3R 3 PR, 1EFRMEAEST, 5 FhELE R R - LN
AR LT, BEBURLIE R T 0 7E 0.84~1.10 Z [H] . 41
SRV LT, SR PV T 5 B A DS FC A T VON
s ELREE R MR E i, SR IDMS K FRGE G 255
BB AR DT AR RN 2 25 AR S BT, ik 4 TR, BOER T
A DA RO T PR PR RO R S i 5 YR A D 5 R 22

#*3 HESEH MEs
Table 3 MEs of mycotoxins

MEs/%
I~ 3 ___ RE
CEW - gpprgy AR pgbng ADERE
iz iz

ZEN 49 24 51 1.9 0.96
AOH 35 3.1 36 2.6 0.97
AME %) 2.1 38 13 1.10
TEN 50 43 56 5.1 0.89
TeA 41 54 49 37 0.84

253 AEEAMEHE
08 PR L B R 75 PR ) T oK AR R, R, HR
B3 ANKOEBR A AR ER R Y, $E 1.3.2 55 e ab e, A4

AOPAHFIRER: 6 3, SFAT ISR, H il S A TR AR X
PruEdm2s, T3R5, IR E A& R I Al &tk u
W, SRk mlH 7 AR 0 AE G R B 0.9972~0.9993 Z [A], FoK
FHEHFREM. T 5 3 DInsr i ag Bl x5
83.9%~119.4%, FHXTFRMEM 22 K 2.39%~11.37%, IESE E
Tk LA BT RS 2 B NUERA E, RTAR AT B2k 5
PR BE R Y I
FT 4 BRKESERLCREREEERILE

Table 4 Comparison of quantitative results between solution
calibration and matrix matching solution

L T A 43 SR L B IEZH
% /(ng/g) /(ng/g) /(ng/g)

1.91 2.11 2.01
ZEN 1.98 2.13 2.06
2.06 2.09 2.08
9.87 9.96 9.92
AOH 9.61 10.23 9.92
9.57 10.08 9.82
2.14 1.86 1.98
AME 2.06 1.79 1.91
2.09 1.98 1.94
4.92 5.24 5.53
TEN 5.03 5.17 5.65
4.96 5.09 5.57
49.21 53.67 58.58
TeA 50.36 54.19 59.95
49.75 55.03 59.22

2.54 SEFRAESHMT

FAEN S LK AL 120 3 Bk P B E T E TR,
FEGIALBES IR 1.3.2 $ERUSk, FPT BB A 4 I
ZEN KK 12 83.0%, AME ¥ #4 57.0%, AOH #:
BN 46.2%, TeA F1 TEN K 23R 5515 98.1%H1 95.6% , H
ZEN A 3 i IR EFRHE(100 pg/kg), HEUCE &5
HM
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RS5 SHARSENNKMEEE. K458, BXAR MREWEFEEE (n=6)

Table 5 Linear ranges, linear equations, correlation coefficients, recoveries and precisions of 5 kinds of mycotoxins (n=6)

aw AAENI L/ (ng/L) 2Rk [l U5 R MRREE) IRk (neg/ke) [l /% R /%

5 88.2 10.41

ZEN 1.0~30.0 Y=1032.19775X+-17.52798 0.9972 10 101.63 3.62
20 93.6 2.39

1.0 86.3 7.65

AOH 0.4~20.0 Y=1229.10636X+555.90233 0.9993 2.0 96.9 8.92
5.0 107.9 3.76

0.4 83.9 11.37

AME 0.04~2.00 Y=9305.67333X+801.62203 0.9979 0.8 109.2 7.65
1.0 96.5 6.59

1.0 89.6 6.56

TEN 0.2~10.0 Y=600.90859X+114.57324 0.9991 2.0 112.3 243
5.0 93.4 4.09

10 119.4 6.79

TeA 1.0~50.0 Y=206.75889.X+381.74944 0.9986 20 90.6 4.57
50 93.8 3.21
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