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W OE: BRY d oy M e A 1 - 53 B B % 15 (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)R] Bl i 22 4y LA 25 B b b 15 FhITTEFE R A 6 FRZBR A ik sk #
M CEK-HER(84:15:1, VVVIRBOHIGR Sl 2.0 05, BHEAKR BRIZEUR, UL BEH Cis Mor&t:, I
UPLC-MS/MS W7, 7E2 RN MMEXT RV RNREER. BR ERAESEANT, Birdfes ALk
TEREINZRME REF, MR BN KT 0.999; ¥ HFR K 0.03~7.00 ug/kg, E=BRHN 0.10~23.00 pg/kg; finks (el
RIE 75.0%~108.0%2Z [1], AHXAREMRZE N 2.8%~11.0%. €53 %y AT AbPRfR PR bl . RS S, B Umde
FERTRON )R, 35 TR E B A LA A B B rh 15 Fh BT B R AN 6 Fhefe 245k B 14 [a] I 2 o

KER): IO RRE, RO G-I S BRI, AR, KRR

Simultaneous determination of 15 kinds of mycotoxins and 6 kinds of
pesticide residues in cereal-based complementary foods for infants
and young children by isotope dilution-ultra performance liquid
chromatography-tandem mass spectrometry

XIE Hui-Ying, YUAN Ya, YU Hui, ZHOU Ying, TAN Hong-Tao, ZHOU Hong’

(Jiangxi Provincial Center for Disease Control and Prevention, Jiangxi Provincial Key Laboratory of Foodborne Disease
Diagnosis and Traceability, Nanchang 330029, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 15 kinds of mycotoxins and 6
kinds of pesticide residues in cereal-based complementary foods for infants and young children by ultra performance
liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods After the sample was extracted with
acetonitrile-water-formic acid (84:15:1, V:V:V) and centrifuged at low temperature and high speed, the extracted
components were directly diluted with water. The extracted components were separated on a BEH Cig, and detected
by UPLC-MS/MS in multi-reaction monitoring mode. The isotopic internal standard method was used for
quantitative analysis. Results Under the optimum operation conditions, the target compounds showed good
linearity in their respective linear ranges with the correlation coefficients (r) more than 0.999. The limits of detection

and limits of quantification were 0.03—7.00 pg/kg and 0.10-23.00 pg/kg, respectively. The recoveries ranged from
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75.0% to 108.0% with the relative standard deviation of 2.8%—11.0%. Conclusion This method has the advantages

of simple and rapid pretreatment as well as high sensitivity, and can reduce the influence of matrix effect. It is

suitable for the simultaneous determination of 15 kinds of mycotoxins and 6 kinds of pesticide residues in large

quantities of cereal-based complementary foods for infants and young children.

KEY WORDS: isotope dilution; ultra performance liquid chromatography-tandem mass spectrometry; cereal-based

complementary foods for infants and young children; mycotoxins; pesticide residues
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HIESE . KR BRI EEEEER, EHT 6 4
AL EZILMFRR R . 2 LA a2 24
LI (0 S B R 48, Hode 2o 5 B 4y LA e 2% V) A
Ko B B KRR FORME YA R L AR R i A
210 3 O, SO SRR AE AR 25k B U 2 B RS
JERSEN, JSRHENN T | A7l R b 5y g8 T A A
BB 7 R ) 2 TR 7 R AR 24 5k P A e A KBk P
ARWirE NP 2B, S0 AR Gy Iy AR
B LI R AR, TR B4 AR 250 B £ i A BT 7 R A
A2y TG g ) A 5 G ER 1 AL-TAHER 2050 1
64 B4 LB &, HIEHERHER 78%; i
GOV HT T 1658 Iy B LB AR 2GRk ROk L, kA
L3%MRE SR AR 25 5% B8 o i TR KBRS Al . R T 1 4R
B LA S B B B b ST R R AR 2 R i, AR
— PR AT A A B A LA S B S R B R R, R
HA E AR 2 5% B 1 AT O e, X R SR 4l LA G B
M L A EEE X,

A, B b v B B R R I vk o A G S
PRI OB kU RO - B I A1
ity AR 2 BRI A AR (i kU O AT Wk

il

e - TR I IR U O R 43 i vk o B2 b 0

e FH AR 123 0 o M s S B TR 1 T4 O HL AT 320
BRUPIRIG IR 2, ARG, i TR 2 5 v B bR
WA ok, AN BET AL [R) IR AG I 22 20 0 H AR 40 A DR SHAS: ) 2L
Ko H T R RORORE €7 - H8 1K T35 7 (ultra. performance
liquid chromatography-tandem mass spectrometry, UPLC-
MS/MS) HA SIS . ST THERE T o . R | i
SR AEILH, AT LSS G T A AT AL FREOR, R E
FLE 8 AR 2 5% B i ARy iU L (R B i R LA
S B bl rb R R AR 24 B T 4 [ IR 5 ) i L
E{F 818

ABFFEREAE A AP AR, JOT A
AL M i 72, 7EMRIRAAIFT, Ml O BRI T
Wy, FH IR AL R A bR AL OE R BT A N, AL T
UPLC-MS-MS L [REAG I 4 LA R B B dh rp 15 FhE

s

HRER AN 6 Pl 2h5k B, N BA LA BI & ol o H R 7
SR B A IEAS A A PR R S8

1 MR5ERZE

X5
LC-30A i IR A il (X (H A B HA FD); QTRAP
5500 FE{(3EE AB SCIEX A H]); sigma 1-16K i &5
LR Sigma 23 7]); Heidolph multi Reax (EU)ZALiRjiE
PRt (f8 [ Heidolph 2 #]); Milli-Q #84li/K & 58 (3 =
Millipore 23 #]); MS304S HLFRF-Cit LAFEE-ER 24 7).

Rl B EETEE G, (aflatoxin G, CAS: 1165-39-5,
2.0 mg/L), ¥HI#EEE B, (aflatoxin B;, CAS: 1162-65-8,
2.0 mg/L), BT E B, (aflatoxin B,, CAS: 7220-81-7,
0.5 mg/L)., #MEFEE G, (aflatoxin G,, CAS: 7241-98-7,
0.5 mg/L). F K7R%E: M I (zearalenone, CAS: 17924-92-4,
50 mg/L) . Mt % = i 5 JJ 5 5 B (deoxynivalenol, CAS:
51481-10-8, 50 mg/L) . 3- Z Bt W& 5 % 5% U1 B 4 w2
(3-acetyl-deoxynivalenol, CAS: 50722-38-8, 50 mg/L). 15-&4
Tt It 42055 5 Bk T T i B (15-acetyl-deoxynivalenol, CAS:
88377-96-6, 50 mg/L) . & J& /] B 4 B¥ (nivalenol, CAS:
23282-20-4, 50 mg/L), T-2 FFZ (T-2 toxin, CAS: 21259-20-1,
50 mg/L). tk%#EZE B, (fumonisin B;, CAS: 116355-83-0,
50 mg/L). REHER B, (fumonisin B,, CAS: 116355-84-1,
50 mg/L). tkS#ZE B; (fumonisin B;, CAS: 116379-59-4,
50 mg/L) . il % B 2 (ochratoxin A, CAS: 303-47-9,
2.0 mg/L). %0 %5 &K (sterigmatocystin, CAS: 10048-13-2,
10 mg/L)(BE 1] Romer lab 22 &]); Ak HBk(imidacloprid, CAS:
105827-78-9, 100 mg/L) . £ B R (carbendazim, CAS:
10605-21-7, 100 mg/L). FHIE (fipronil, CAS: 120068-37-3,
100 mg/L). % fiF (fipronil desulfinyl, CAS: 205650-65-3,
100 mg/L). FHH B (fipronil sulfone, CAS: 120068-36-2,
100 mg/L)FI 9 3 Ji5 WA (fipronil sulfide, CAS: 120067-83-6,
100 mg/L) (f&[# Dr. Ehrenstorfer /A ])o

W £ % A AR PC- ¥l R Gy (CAS:
1217444-07-9, 0.5 mg/L). “C-#& M HFE X B, (CAS:
1217449-45-0, 0.5 mg/L). “C,-# & # £ B, (CAS:
1217470-98-8, 0.5 mg/L). “C,-#& M HFHF X G, (CAS:

1.1
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1217462-49-1, 0.5 mg/L) . “Cg- F K o5 % 4 B (CAS:
911392-43-3, 25 mg/L). "*Cs-/l 4S5 i Hik 7] 1 B (CAS:
911392-36-4, 25 mg/L). "*C,7-3-ZBEN A 55 8 Bk J) 121 M it
(25 mg/L), C,5-15-Z E A5 4l J) M (10 mg/L) |
BC - H BB T BIRIL25 mg/L) . PCpy-T-2 TEZE (25 mg/L).
BCy- Kk 2 B (CAS: 1217458-62-2, 25 mg/L). PCayu-tk
% B, (CAS: 1217481-36-1, 10 mg/L). “CytR L2
B3 (10 mg/L). BCy-#ithEFEE A (10 mg/L). Cis-Zetuith
T2 (25 mg/L) (HHLA ROMER A+]); MkIHMk-Dy(CAS:
1015855-75-0, 100 mg/L)MZ R -D, (CAS: 291765-95-2,
100 mg/L) (%[ Dr. Ehrenstorfer 23#)); *C," N9 Hi i
(100 mg/L) (REEF/RIBRHABRAR), . FER. FEE
(faibal, 5 Merck A Hl)o
1.2 LWIE
1.2.1  AFAEERAA

SRS BUGE RN 15 FhELHEER A 6 Fhofe 25 RNt 75
W, FACIEBCH IR G REM R mlhE#HR G, il
HHE B, WMEHER B, WMERHR G, MG R,
ZREMER . MeRmk, ZER . FAE. BEE. JAUE
PRI SRR I A S v B 25 0.5 mg/L; RS #E5R By .
ROEE B, AR D EE B; W EREYN 5 mg/L; T-2 %
R T KRBT W BN 2.5 mg/L; WS B
FGEE . 3-SR S JE R IR EE . 15- A S S 4
T IEEE . FIGH ) R ImEE R E BN 25 me/L, &
20 °CHEFE; A BGE =AY 15 FEL R A 3 Rl 2h1R]
P NPRE R, F N RR B ste e R IR & b e
{4?1 13C17-§f%%§$ G1 N 13C17‘E§Hﬂ%ﬁ? B1 N 13C17'ﬁ|ﬂ
HHE B M PC-EMEmEHE G WERIKRES N
0.01 mg/L; “Coo-f A 8 R AN 1Cg-Z 00 i 55 5 10 B vk
FEYSR 0.02 mg/L; 13C34-ﬁi2’§% B,. 13C34-ﬁi2’%% B,
ﬂ] 13C34-4ﬁ2’%% B; ﬁﬁ@ﬁﬁ?@ 0.5 mg/L; 13C24-T-2 ﬁ
. OCe ERAFEE . C s IR S ik ) T 4 R
BC-3- LB RS TSR BRI . PC - 15- L BRI AR S IS
BROTHEIGEE . PC)s- TR A MRE . HRk-D,. ZHR
Dy il BC, NS U B 3 0.25 me/L, IRAYE T
—20 °CHENCARTT

HEF R BUR SRR R RS i, FH 20% 4B KB %
RS, O AR FR G BE 1R SRR i AR IR 180 pL R
G ARUE AR 20 pL X0y 0 [ A7 208 A TR T A
RS, R
122 ASara

R 5.0 g FE40 T 50 mL .04 H, A 20 mL ZJiF-
K- R BUR (84:15:1, V:V:V), WRBEIRTZIZEEL 30 min, T}
B 0.5 mL B3, NA 1.0 mL 7K, £ 4 °C'F, 12000 r/min
B0 10 min, FIEWGT 0.22 pum JEE, TR 180 pL A S UE
WFHRIINA 20 uL R RRA TAERMNEE S, B2,

RIS
123 BBELH

WA S % F: BEH Cg (5% (150 mmx2.1 mm,
1.7 um); FEI: 40 °C; #EFERE 2 pL; #EE: 0.3 mL/min, 1E
BT A & 0.1% (V)P BRIIER, Wsh
M B: 2. BIEVEBIFLRE: 0~1.0 min, 10% B; 1.0~3.0 min,
30% B~40% B; 3.0~9.0 min, 40% B~65% B; 9.5~11.5 min,
100% B; 11.6~13 min, 10% B, & P T HFR s A:
K, WM B: &NE; BAEEVEMERIT: 0~1.0 min, 10% B;
1.0~2.5 min, 10% B~28% B; 2.5~5.0 min, 35% B; 5.0~
9.0 min, 35% B~95% B; 9.0~11.0 min, 95% B; 11.2~13 min,
10% B.

T w5 MR B bR 9 BE R A W OE B A K
(electrospray ionization, EST")mk 1 & F#izU(EST); £
W SATR: 35.0 L/hy 4R 50.0 L/ Sl <
W 50.0 L/h; B FWEEHE: +5500 V/-4500 V; &F
JELEE: 500 °C (ESIT)/450 °C (ESI); HAh Bk 1.

2 HR55H

21 BERHMHKL

IRBHER B, IR DR By AU Tl il A, XM
R LA e o b2 HAH T3, 2007 fiiAt b Se Bl iy
M43, XFHT Waters BEH C )5 (100 mmx2.1 mm, 1.7 pm)
il Waters BEH Cjg (150 mmx2.1 mm, 1.7 pwm)§Fh & 1547 19
RSB, LR EM, R DR B, IR D8 E B,
7E BEH Ci5 (150 mmx2.1 mm, 1.7 pm)f&EHE 5 43 2 50 R
£, Jr i)/ 5.84 min F1 6.45 min, PR A TR
Loy,

=5 T e ) R T T U R RN B I R, Ry 0
RUARTE | 4y ORI AR E A M 22 o AR BERE IR B Al A 00
B VA UM A SR, R AR A5 R4 Ay e 0 R )0 5 S8, R4k
HERERFN 2 uL.

T R VR RE 71 559 T 20, ZEMIIRIBE B 45 0F R
(0 B R L G S, R R T 58 | Ak Rl K HL s 4y
Brer Rl ot o 2 R 1 R SRR R A B 3R A U 7Y
) 137 568 3 AE 21 - /K M4 22 W S AR 1 F -k AR &R . 72 BSTT
BT, A R A A TR & B AR 18 R, 1
RERGUEPN, LA 08, BFES 0.1% R 1 7K V6 T -
CNERZ N ESURLT M shiAl, ZHE-KIk &N ESIHE
KR WA B 1 15 FhE R 23R 6 Rk 25 5% B 11
i,

22 FEEHMmK

FUL50 pg/L WYSRBRI IR, FHUR 80 58 B AR
TEAX, A E s ss I/ PR . PR KR
LR L RIS RE R S5 S S G T . AR S 8O3 1.
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T 15 R RE R A 6 Rk 25 AL TEOR ], IE 57088 1]
I 10 2 AR VR A SR BORE, PRI 2350 R FHTAE B A

A EARYIEATINAE o B IR A I E

1S4
w

Wi AR 490 P )
NL, 5T BARYITEA [R]85 U0 T B i 72 ESIAH
T, DA S ERITE I . 15- 2 B4 S T8 9 0T 4

B 3- TG0 S5 T il 0 VR R 5 T 4 ) DR S E A
YITENRE R i 5 o0 i, 6 B IRIELE A 450 °CH M i s {F:;
e ESUAEUT, B TAREBERAL, KB HAn el i
500 °CHF -2 i (A B, e 2tk 8 IR A 450 °C
(EST)/500 °C (ESI),

3.5%10° [ 20
3.0x105 [ ? 1.0x10° | 14
2.5x105 [ 8 8.0x10° [
" 12
8 2.0x10° [ & 13
@ 1 47 aﬁ 6.0x105 [ ulgg
i 1.5x10° | o
4.0x10° [ 1516 21
1.0x105 [ /6
11
5.0x10° | L 23 k 2.0x10° 1
0.0 . k h - 0.0 L J
0 1 2 3 4 5 6 7 8 9 10 0o 1 2 3 4 6 7 8
B} JA] /min i8] /min

TE: 1 ZRR; 2. MM 3. M aEsR

Gy 4. IRDHR By 5. WMERR By 6. WHE R R G 7. WMIEFR By 8. (K Bs;
9. RTHEERE By; 10. T2 HEK; 11 MMIEFE; 12. RAMEFE; 13 SRR 14, BT RIS 15, 15- 2B A T
PROVE RS, 16. 3-L BB S )RR, 17, EKIREMRE, 18 JAURE; 19. TN, 20 AU 21, FAUI IR

E1 21 F AR g
Fig.1 Chromatograms of 21 kinds of analytes
#*1 RigeH
Table 1 MS parameters
GRS &Y R R B Al/min BT (miz) EHERIE/V  fiiERER eV
1 W E B R B, ESI' 5.53 313.1/285.1*%,313.1/241.1 105 31/40
2 BC-H AR B EST 5.53 330.0/301.0% 105 30
3 WINEHE B, ESI" 5.12 315.0/287.0%, 315.0/259.0 80 33/38
4 BC-# AR E B, ESI* 5.12 332.0/303.0* 80 35
5 WMEHER G ESI 5.12 329.1/243.0%, 329.1/311.0 100 35/29
6 BC-HMERER G ESI' 5.12 346.0/257.0% 100 35
7 WHHEREE G, ESI' 475 331.1/245.1*,331.1/285.1 100 38/37
8 BC,-#HMERR G, ESI' 4.75 348.0/330.0* 100 35
9 T2 HE ESI* 8.03 484.2/305.1%, 484.2/185.0 50 20/27
10 BCy-T2 & ESI 8.03 508.2/322.2% 50 19
11 RDHE B, ESI* 5.02 722.4/334.3%, 722.4/352.3 105 54/50
12 PCy-fR B E B, ESI' 5.02 756.4/256.3* 105 53
13 RO #E B, ESI' 6.45 706.4/336.3%, 706.4/318.2 55 50/52
14 By R DHE B, EST 6.45 740.5/358.3* 31 50
15 R E# Bs ESI* 5.84 706.4/336.2*, 706.4/318.2 80 50/51
16 BCy- R B HE B, ESI* 5.84 740.5/358.3* 31 50
17 RMEER A ESI' 8.59 404.1/239.0*, 404.1/358.1 65 32/19
18 PCo-iEMATRER A EST* 8.59 424.1/250.1* 65 33




5310 R i g Rl R 5512 4
= 1)
P a7 kst R B E])/min B TR (miz) ERERE/NV R RV
19 REMESER EST 9.09 325.1/310.0%, 325.1/281.0 50 35/50
20 PCi- A I B R ESI” 9.09 343.1/327.0% 80 35
21 ZTER ESI” 3.00 192.1/132.0%, 192.1/160.0 74 23/40
22 ZWR-D, ESI' 3.00 196.1/136.0% 74 40
23 i H ok EST 4.06 256.2/209.0%, 256.2/175.0 82 19/24
24 it L mk-D, ESI 4.06 260.0/179.0%* 82 23
25 TR IREG M EST 5.33 317.0/175.0%, 317.0/131.0 -70 -25/-40
26 BC - T K AR B N i ESI 5.33 335.1/185.0* -70 31
27 U584 25 T ik 0 R s ESI 3.56 295.1/265.0%, 295.1/138.0 -50 -17/-22
28 BCs-BL R ik ] A M e ESI 3.56 310.2/279.2% -50 -16
29 3- LT i 45 T i ) TR M ESI 4.10 337.2/173.0%, 337.2/307.0 -50 -14/-16
30 Cyp-3-Z TR Bk T T M e ESI 4.10 354.2/323.2% -50 -15
31 15- 2 Tt 38 4 25 G 45 0 R s e EST 4.03 337.2/150.0%, 337.2/188.8 -50 -24/-29
32 PCy-15-Z TR I Al ) T e ESI 4.03 354.0/292.0% -50 -15
33 L EHR ] TR ESI 3.01 311.2/281.0%, 311.2/187.0 -56 -14/-26
34 BCys-25 Ik ] A s T ESI’ 3.01 326.1/295.1% -56 -15
35 A EST 5.87 435.0/330.0*, 435.0/250.0 -50 -21/-38
36 HRRE N EST 6.11 451.0/415.0%, 451.0/282.0 -40 -22/-38
37 oL AR EST 6.14 419.0/383.0%, 419.0/314.0 -73 -17/-27
38 8 I ESI 5.97 387.0/351.0*, 387.0/282.0 -50 -17/-42
39 BC,-PN,- 9 Ui ESI 5.87 439.0/334.0% -50 26

s R T

23 HmERMTK

BRI TP ERFE, BN E 4, 7
PR S EAFMIEET . hTFEAOMIERAEIE S5
AT H, BR1 I AT SR BT R o 5 0 22 BR B BB R R I FIIR
FF k.

CNERAWNER . B RS, AT IRV 2
TR, HRIBOR A — R AR 9 A RT3 T A
PSR, CE-OKTIZ R R AL RN
B2 AR T NG -K-FR(70:29:1, V:V:V) |, Z,
5 -7K-H £ (80:18:2, V:V:V) . ZJIE-7K(84:16, V:V) . ZJIE-/K-
FER(84:15:1, V:V:V) 4 By WL FRIBGA TR X H bR Ay $2 L
W, ERE, ZHE-K-HER(70:29:1, V:V:V)ST BRI
FRIBOEI RN 72.5%~95.1%, ZJiE-7K-F 2 (80:18:2,
V:V:V)ST B AR AR BCE Y EIBCR R 81.0%~94.1%, ZJIE-
K (84:16, V:V) XF H Ar ¥ i 32 B ¥ [l &R
75.0%~91.8%,

M2 -7K - R (84:15:1, V:V:V)X) H ¥4 1R BOF-2)

EIBCRA 86.9%~110.0%, RCRAAF, ks 2 E-K-F
T2 (84:15:1, V:V:-V)TE MU .
24 FHAEFWIE
241 AR, EWEE. HERAZER
UPLC-MS/MS #7222 41 J LA 2850 B & 5b 1Y BT 75
R TR B I AE AR L TN, A DR S B 00, 1 T 3k
FTInbR ek 7 2 bR o ABI SR R R 7 2 A0 Rk vk 2 iy
AR A A IR 2, M AN X R A SR S,
NTGRIE 7 2 A vERE o JRURR G L S R R 960 U S
AH T R TR0 28 N AR 0 AS B Ak A%, 16 M B2 S 1Y
B0, N FEUR ISV R AR X 3 i B AR UEA T E AT
HoAth 18 Fl H AR5 B LAARNE R 04 [R5 2 P bmatE A 7o =
Mo DATE TR i 2 22 5 1 70 b o it 2 4k 3 1) LU (DR T
W BB . AR R, [RALER PARIE I 2240 LA 2646
B it 15 FREREERM 6 R 25k B 093 s 78
0.8~1.2 JEEI P, JCHH B BN .
BRI AT, MENEGREE R RS, [
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TIAKH ] oo o B2 B4 ) 62 3R N b, 2zl AR i<k LA 3 FOR P B Nt 6 R RAF, MRRB MBI KT
R WA PR VAS TN B S AR R BR, L 10 A MRE A S N 0.999. LeNEVLIE |, ZRPERITT7 R | ARt R A E B PR &SR
JoHR v B O R 15 Bl B RE ER M 6 M 245k B LE A W 2.

F2 2 MEFYNEMTER. HXREK RER. EER. FHRKESHEEE(n=6)
Table 2 Linear ranges, correlation coefficients, limits of detection, limits of quantification, average recoveries and relative standard
deviation of 21 kinds of analytes (n=6)

ey W ERT) 2 e il K H B E R Nl IZ3ES % 1% jﬁ%g
/(ng/L) N(nglkg) /(ng/kg) /(ng/kg) 1%
0.5 88.3 7.8
WM ERR B 0.9993 0.05~10 0.10 0.30 5.0 91.3 5.4
10.0 95.4 6.5
0.5 87.5 6.4
&R E By 0.9992 0.05~10 0.08 0.26 5.0 92.8 6.9
10.0 89.3 49
0.5 925 11.0
HMERFE G 0.9997 0.05~10 0.10 0.30 5.0 90.3 9.0
10.0 89.5 4.6
0.5 99.5 10.0
WG HR G 0.9993 0.05~10 0.08 0.26 5.0 943 9.8
10.0 96.1 7.8
5.0 92.1 6.9
T2 B & 0.9996 0.5~50 0.59 2.00 50 98.5 7.2
100 100.2 9.5
10 101.0 8.7
REHEER B, 0.9997 1.0~100 2.40 8.00 100 106.0 42
200 103.0 5.9
10 105.0 7.2
R E#E B, 0.9994 1.0~100 3.00 10.00 100 104.0 5.3
200 107.0 8.1
10 103.0 6.4
REHER B 0.9992 1.0~100 2.40 8.00 100 105.0 45
200 106.0 5.7
0.5 91.0 5.9
MG RER A 0.9993 0.05~10 0.30 1.00 5.0 93.0 6.2
10.0 95.0 8.4
0.5 98.0 7.8
e EER 0.9997 0.05~10 0.09 0.30 5.0 99.0 8.1
10.0 94.0 9.2
0.5 101.0 2.8
ZWR 0.9996 0.05~12.5 0.22 0.73 5.0 106.0 3.9
10.0 108.0 6.1
0.5 75.0 45
Nk Sk 0.9997 0.05~12.5 2.70 9.10 5.0 77.0 2.8
10.0 79.0 3.6
5.0 90.0 3.5
FOR R BN 0.9998 0.5~50 1.30 4.40 50 91.0 42
100 93.0 5.5
50 101.0 3.5
JI8 S 25 T iR D TR s 0.9994 5~500 2.60 8.70 500 97.0 5.4

1000 99.0 4.7
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=28
oy 1 2 E(r) LML fivdna] JE 1 fR ik S Bl AAXTRRIE
A(ng/L) [(ng/kg) Nng/kg) /(ng/kg) 1% Bt 2/%
50 913 42
3- T 4R 5 T i D T A 0.9992 5~500 2.70 9.00 500 90.0 5.7
1000 88.7 6.8
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0.5 97.0 6.5
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10.0 84.0 5.5
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