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L — M8k 2 o BT RIS W B & 77 7%, G LU AP IR -

AR HUE R 2R G AR s EE 50mg WA AE 10m] B ZEK R, BN Lg R, b4
SV, B NN IM HCL i pH 2 6. 8; A E 8 3 6 94 2h sl #h 55 ¥ i &= 1% HeCl,,
60 CIKI 2 /NI, BUH B3R A vA 3, N = AR B R AR YTIE s TEPT A b I A & 1) 1M
HCL, I A 2 58 , W 7 A2 K B s (L ZORUTE , B 73 26 7E Am1EP & 1, 100001 /m
B0 5 P, IR BTE  AE EP B A I ALK S UTIE, I% 2min, AR5 10000r/m B0 5
GrEh, EREVER 2 K, EIE R AR K 5 SRk Wk S AR FIE AEA R
N, R NEAE G2 B e FE T 2R RN 24 /NN JE S AN TRACEE IS A AT T, PBS S BENT =
U BHAGENT IR ACIENT 3 R 3R JGBUENTIE, BRI A 9092 JR He— 754 2% —BSA, {RIELRA7, 4H
7] 75 2 A I He— 8 2= —OVA s H U6 55 5 1 R UGS 2 ok & &, % B e
WEINE RO S &, R ESE kS = K E/R AR HAREEEL, MMPA-BSA 5 MMPA-OVA
fEIBELL 70k 25/1 5 9/1 5

B 2 MMPA-BSA 1E R S Ji, L3 5 IR, W19k HH 30 B 5e aAe 0) 5 Feg JR S5 (A
FUAK, 28 TR I = 4 S LLS 1) 5095 35 FH 3 IRAS e 4 A R 8 FUALR) BLIRIRE A 2 8, e fe—
RBPEZ G 8 ~ 10 K, IR1FZ s PiE, 725 T —20°CHA7 st (A1 FEFETE 4 ELTSA V&
SEHURAMY, LR s B 5 )4 55 4 ELTSA [% 7 s DL MMPA-OVA J 585 2% —OVA /5 41
B A, 100 w L/ L, 4°Cib i, v 3 9%, A+, £, 200 w L/ £L, 37°C 2h, Pk 3%, AT,
Pk, #BE k 2000.4000.,8000+ 16000 3200064000 128000 1%, 100 u L/ fL, 37°C 1h, ¥k
3UGHAT R Pt 2000 fEFEE, 37°C Lh, YE¥E 3 G AT 0 TMB e WAy 2 (4, 100 1w L/
£L,37°C 10min ;1 50 u L/ fL 2V B R 2% 11 [ N 5 B 3 ODA50 R, {47 55 T 8K T B 1 1
2. 1 A5 RPAYE R 45 5 7R DTS 25 2% —OVA V5 A0 30 R i v SRk s B, AT Wbt A4 e
AT E RN LR 1128000, ] LUHEAT BEEE S 2 W MRS

AR = SR ABEE AP UR B R TARWKEE A0 R TR MMPA-OVA FH AR ER 522 i
W& pHY. 6 R R — W 1.1, 3.2.2. 5.3.4.5 1 10 u g/mL, 4> A A4 7F 96 FLEGFRI A ~ H
He, PR R — 2 5% 4000.8000. 10000, 12000, 16000 F1 32000 1, In N 1 ~ 6 41, H 4
FIE R XS B s H (R BEE 58 4 ELTSA (97570052 tH 0Dy 1B, BL 0. 8 ~ 1. 2 B K e LAE, BiZ%
TEDRE I ) Ay s £ T AR MR T, i e A4l IR FE 2 MMPA-OVA2. 5 1 g/mL, HLARREFE A 1 :8000 ;

ARV A Te 4 ELTSA VAR T BN 5 & 8 7 Al 75325, 0. 5mM EDTA 5 7R AR #E
IR G, TR IR A 0. 01,0.05,0. 1,0. 5,1, 5, 10mg/mL ¥ & N 3%, 5 SRR HUAR T R 56
VRS TR A RE SR AT T, (B 55 4 ELISA VAP BB IR (AT ALEE 0. 5mM EDTA 547
WA AL TR, 37 CHRVE Lh B4 A4 CB Z2iPl 100 u L/ fLALHY 4°C it #d, Petk 3
R sEA 200 0 L/ FL 5% HZER 37 CHIA Th, PR 3 % s I0FE - PRI FIFER 50w L/ fL
BN, B PBS BB Hi AR B A% TAEMREE, 50 u L/ AL, #&3% 10min, 37°CIRWE 2 /M, BER
3R INEEFR BT« 1 :2000 FEFBEKBERR BT 100w L/ L, 37 CYELHF 1h, YEAR 3 7 ; 564 - hn
TMB JE I E A 10min s 2611V 250 1 L/ FL 2M B B2 26 11 [ W, 450nm 1 1325 0D {H .
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EEEKR% wEHUAR T & R EBEEL S e WM E 7%

AR G
[0001] A< W9 K F) s — Fof < J A I3 AR UK 73, Mot — M i ok &2 Ta b dit
AR 1 5 B T TR S BB PRI 7 7425 o

EEHEA

[0002]  JEHERK, biE T RN R, T4 V5 Y H 2 iRl , & e 30858 B 68 5 22 42 )
HERN .. B4R EEE KNG, 2B KBRS @ R, NN, B AT
BEo 154 KAR I 4 B B4 HE Hg. Cd. Cr. Cus Co Ni 25, Hirh Hg 55 M 55 K, BRI sk
WELERE YDV, BRI EZ, HAT, 8RR kB E8a R FRIBO6E
A3 HE (AAS) \ HLBRE & 25 B 1 R 5O (ICP-AES) « L BGRE & 255 7 Ui 43 1 (ICP-MS) | J&
T2 BT (AFS) 25 o X SKGIN 77 72 AR TT LIRS ff il o2 554 8 1% & (0 75 BEX A
vt A I T A B D R A I o AR R AE LA R L A A RS O AT, R TR EE
PEAE G, R0 B F AR i B S DA R L 3% A BRI A s P B A B K

[0003]  ZidXTILAE AR R KIN, Reardan 5 AT 1985 4F & Ik A B G508 A 428 )
PR UK LK, A8 e e A I v B T B AN T2 R, JU I R I A AR G
Wik % , £ MESB AR € Hg™ \Pb™ U, Cu™  Zn*" S B4 E S W BRI A
FURIE, H B TR s EPUA.

[0004] BE— KGR KIN, Huan He Z54F Analytical Letters(42 :409-424,2009) L 2AJF
T FH EDTA T ARV EE B 5 45 2 ve B DUARIIEAT IRV H5 BTG S P2 W B BRI o 22 SRR HUAA ke
S T T AN A R S R B, AEEAS I A A AR T DUA B — e ARSI K . R G EhAE R
IR 2GR B SRR MR TH A, #5 MAE R 5% SR 2% 2 s PR, 357 IC-ELISA,
A LA IE S

RZIAAE

[0005] AU BHAERXTIRA BEARMFAER) EIRAS R, 2 — PP 4 87k 2 v BEHUIR ) il & S
PEIER G 152 W BRI 5 77925, E R KR R 7 IR FR 4 14, 5 1 g/L, A7k B8+ BA R = IRE
S, ] UL T A Vg Y i X K5 G R AR PR A I .

[o006] AUk BH 2 I LR R AR T SR SEHLAY

[0007] A B P e — P E G 8 Ok 2 v BE DU IS ) 2% 7 5 W K W T e B A N
ROMEN—mag G ERER N—m5 Ry riEfEatmnEain GBSy . 5EEH
(OVA) 1HIRIE TR — BEE 7] — 25 1 1K) 50 252 J5 MMPA-BSA FIAL 4k Js. MMPA-OVA, 5% Jig £ %1 5 %5 JER
MMPA-BSA HFAT FLAK S Ja il 2% 2 ol Biidk, H s NV anh -

[0008]
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H
R N S R H S
Y ‘( imidazole Y S HgCl,
—
—_—
0 C. HN
o ;N & Ccoo"
g COONa ( :
Penicillin G sodium | N _

I|-|gCI HgCl
o 0
R 0
SH R © l
\ BSA \
———--
N EDC N
N S
COOH co
NH
MMPA
BSA

[0009]  JTIAKIF N TREEAFIERH R C N md G =SB AR ESHESR Gk
B ER KV P I N K e, 5 RV AR S 2R I N HCL F3071 pH 21 6. 8, 4R J5 Il HgCl, 48
K N FF A E Ja P R AR AR R YTTE, i e FH NN HCL JFRE S B L b B 5 57 % BiE 19
BHF IR R 2
[o010] AR S K FEAEAFMEAER BSA) JIHEEE (OVA) BB R KK
M E A E A A ME A EE BSA) A E &G IR, =0 RN IFIENT E1S
B 55 I He— 585 2= —BSA FIEL R Hg- H& 5 —OVA.
[0011] Pk (AR SR AT AR i it s e g AT 434, JF BXT e edt R b s A &
R < A o () AT I 0 5 43 R F 2 S T S B R R LR A 5 B R ORI, 1
JE DR AR T B s
[0012]  ARBHW J IR G Jm ok 22 Sl B IR I S B2 W BRI e 7 2, B G LU T AP IR
[0013] 55— 30 B IR S o W BRI 5 v2s, B0 4 A BV AUAL 2 e B o ik R At b Js T4k
WAL, FA7 TC-ELTSA, il i ArviE th &2, BARh S B4R k2 DA A BIfLRE 2 A
PR B BEARAR AL AS AR DB 5 5 [ AH 80 PR 36 1 2 B R 55 G B AR SR 1 1 2557 R
[0014] 25 =0 b =Hi BB SR B A T T AR RS, BAACH I ANBE AR IC I =P,
“H S G EEAHEARR PR PR RN, W E A A b, AR A R B A
B G, T S A DN R AR MR VR A OC, 2B RS R AN
BT IE WO, LLEHT & M s0E 27517
[0015] %5 =B K% 1C-ELISA i HAh4 8@ cu™ . cd® . Pb*' . Zn* \Mg®'. Ca® \Fe* \Ni*'
[R5 T ST AT IR N (R SC S 38, SEE B T TR 5 W B ) 000 7 o
[0016] AR AL E G e ok 2 v FE DU LA b, 557 7 IE KRR OR B 5 211
() 22 5 4 T IEE H 5 WR B N 8 U7 ¥ AR B AT PR 2R 14. 5w g/L, Aok B 7 B AR m i
RS, B T SEN A XN RN 7.9% 2 A, WA 4 @ i34/ T 0. 001 %, B i Rl ZAE
91.4% —120% 2 [A] o AT7EER] T /KA B B ok (RN , A m] DU i 456 — & A Ak
PHEE AR R Ay RIS TN A 7 ity S5 FL AR oot o < ok 1) PR A e A B R o
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M (=] 354 AR
[0017] & 1 AR BN & vk BB
[0018] 2 My St ) B 4 SR A R s B

BAEZHEAR

[0019] " [ XA & BH IR STt A8 4 T 48 v BH , A S 91 76 LA AR A BR AR 7 28 AT de T kAT
SEE, 26 T VRN 1) SE e 7 2R B AR IR E I AR (EA R B AR Y AN BR T R 11 SE
i o

[0020] St 1

[0021] 2 sCREHLIARRHI#

[0022] DBR 1 SEEPURE K

[0023]  HXTFF &2 G BIELolP 2h 50mg WAL 10m1 JEAlK, N 1g WKWk, Fhi 48 158 4
FEfA, BN IM HCL I pH 21 6. 8 s A 5 R E G #13h sl #44) i & (1) HeCl,, 60°CIK
W 2 /NI, U SR TR YA A, ROV AT AR AIRTTE

[0024]  FEFTASVETE P NN B IM HCL, I R E S, Wb P4 KE O SR
VE , BB 5 24 AE Am1EP E H, 10000 /m B0 5 4381, 3525 1iE 78 EP B i N 4Kyt
DUIE, P53 2min, SRJG 10000r/m B.0s 5 738h, ER VLG 2 K, 13 HE AR EE K ik,
[0025] KM Bk W%y (Harlow and Lane, 1988) S#ifAE A4 MiE A& A (BSA) , KWV
WAEZARPEFE T B R 24 /NI G N T EE I B AT A, PBS SR iBOE T — IR, 4K
BT IR, 4°CIERT 3 Ko ARG BUENTI, BI A F 2% i He— 58 2= —BSA, RIRIRAF . AHIR 7712
il £ E0 4 IR He— T 85 2% —OVA,

[0026]  HIHLBHE S S5 B 1 R DG KN & &, F Sl fEaklcEma s s®. 1
P 4 B R 5 B I EE SR EL A5 AR BB B, MMPA-BSA 55 MMPA-OVA {36 EL 40 1k 25/1 5 9/1.
[0027] DU 2 PUARHIH &5 %

[0028]  MMPA-BSA & Sz I, 23 5 IR Gz, #1159 IC 58 A 1) 45 Ho 052 JR S AR R L
1, 28 K G I = Fo S ULJE ) Sz 35 F 3B BN 56 Ve S5 A SLAR ) LRI 8 2 F, S Jim — IR
RIEZ G 8 ~ 10 K, JR1GZ wlEdiik, 3¢5 T 20 CiHAT.

[0020]  IE i [AIHEAEFE 4 ELISA VAN @ LAk, LAY e FHAE 5 5 (A1 42 55 4 ELTSA [ %2
Mo

[0030] A& HMAS I 0 BRALHE

[0031] (1) A MMPA-OVA J¢ 585 2= —OVA 1E R4l Afl, 100 u L/ £L, 4°Cib 2, Y% 31K,
115 (2) HH1, 2000 L/ £L, 37°C 2h, HE3 3 UG 31T 5 (3) bk (ke Rk 2000,4000.8000.
16000.32000.,64000. 128000 1% ) 100 1 L/ £, 37°C 1h, ¥E4% 3 ¥, 31T ; (4) InEsks —Ft (2000
MR ), 37°C 1h, YEE 3 #1715 (B) i TMB Je Mg 2.5, 100 1 L/ £L, 37°C 10min 5 (6) fH
50w L/ AL 2M Bt R 11 [ N 5 (7) BRI 0D450 {8, {i A7 55 T8O TR PR 2. 1 45 R[4 1
P

[0032] A& R Bon LLTE & 5% —OVA 14 B IR i B0 FHE (N, ] DT ok IR HE 2 4 X
HEEN LM ESEE 1 1 128000, A LLIEAT B G2 5 B 3R o
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[0033]  sZjffs] 2

[0034] I G 5 W B 5 7 v

[0035]  ZDBR— Ui iilE

[0036] KA HHALEAL LR B S TAEWR AL AR PR MMPA-OVA FH AR IR 2k 22 i
(pH9. 6) MRER|—mIRE (1,1.3,2,2.5,3,4,5,10 0 g/mL) , 73 EL 4% E 96 FLEEARAR A ~ H
HE, BB — 2 5%k (4000, 8000, 10000, 12000, 16000, 32000) A 1 ~ 6 %), K441
PE XS R s FHIRJEAE 324 ELTSA [ J7VAIIE H 0Dy 1E, B 0. 8 ~ 1. 2 HI(E Ky et AE, RIZAE
XTI A A TAEMRAE o 1 s R ALl R FE o MMPA-OVA 2. 5 1 g/mL, SeAEPUIARRE A
1 : 8000.

[0037] B3R .TC-ELISA Vil & B 4 @ ok J7 i g ar

[0038]  FHIR)4%3a 4 ELTSA yEEE T UM T4 8 7k FR il 7 v o

[0039] 0. 5mM EDTA 5 RARHERSIRIR G, TR KR 0.01,0. 05,0. 1,0.5,1,5, 10mg/mL ]
RN 5 SRR BRSSO R AT BT

[0040]  [AJ42:55 4 ELISA VR IBANE -

[0041] (1) ATALEE :0. 5mM EDTA ShrvER (FFNFE ) TR, 37 CHL 1h.

[0042]  (2) G4l ALHHIA A CB ZZnfif 100w L/ FLALHE 4 CIl A, ek 3 K.

[0043]  (3) &P 2000 L/ fL 5% HZ /R 37°CE A 1h, PEH 3 K.

[0044]  (4) JNFE ¥ PR L BFIAE & 50 w L/ FL N, H PBS % B Bk BP9 £ TAEWR A,
50w L/ FLINAN, #%3% 10min, 37 CHLIA 2h, PER 3 K.

[0045]  (5) HNMEAR —HL ;1 & 2000 fiH ke M bR —Ht 100 w L/ 4L, 37°CR¥ Lh, Petk 3 K.
[0046]  (6) (4 i T™MB JIEAVE 24 10min,

[0047]  (7) Z F/RM :50 0 L/ L 2M B EE 2L 1F [ WV, 450nm R iz HL OD 18 o

[0048] IR = ARALAAF

[0049]  7E ELISA 46 H, 5 FA A 5T I AE A2 1 Bk AR 53 Pt W B, AR D7 v rp BR S T % S
[7] Pt PR ) A6 1 % BB, 8 % IR IR Wy, 5 % H 28, 2% BSA, 2% OVA X ELISA K520, i 2
T 5% AR A E AN

[0050] AN iEIB LU T ANRI ) PR e B AN TR A 4 2% RO ELTSA 152, e T
BAEMRELLBI 1 1 2000 ~ 8000, Bk R R 2% 1P (CB, pHI. 6) Ny etk B4k 22 1Ptk -

[0051]  ZBBRVU .7 v VPN S5 R A

[0052]  HR# TC-ELTSA Il 72 If) 0D, 1B, LA A S B 7R bR HESS VR 1 OD B4 By, WS I1 T b1 HE
VW OD H 4 By, #5228 20 (By-B,) /By X 100 % o L4 ) 2 s LLIN 14 (R ARVERR I ) *t
BE M RE AR, FD ) R Ry YA bR ez HIAF bR M2, WK 1, HE LA G ERIE AR Y =
0. 17886X-0. 10732, #HK FRZLA 0. 988, LLIMHIZE A 10 % W I btk & & (1C,,) 1E Al
R, >4 0.0145 1 g/mL.

[0053] ARG, A48 cu™ . Cd™\ Pb™, Zn™"\ Mg™, Ca™. Fe*'\ Ni*" IbRVER IR
AR TR R A VA VRS 38 A8 R N 26, AT U W28 4 AT CR = 1Cq0 (oK ) /TG, ( Hofih <
J& ) X100% . &5 RIEHUA T T A AR G R e M, Bk T ERBRA 7. 9% K28 XV,
AN, HA ) AR 4 8 A2 R NV AN T 0. 001 % .

[0054]  JEIEXT4EK I 5,0.5,0. 050 g/ml = FlOARFRRE R INZK & F, #5347

6
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56, B A6 AN N BPECR, FFAS I ESCRAE 91. 4096 ~ 120 % 2 [H,
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