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FEERSMELBEEEAT, WAEHESR G, hEARSAENBERETT
B HRERY: MEFETPEENRUSTEHN 545310 M 5.5% 10 HEARK -
Cd, Po&alk, EFRIBEAMAREAMELE, EARSHEETL. BIE
ATRAMASXIC K, Pb-BAREARARE, FRPRECHIR, LS
FERS5x10°WBEN Cd, Po- BARGAERENNEBIK.
X@R: NEME, EER-FEHRSEES, REH, W8,

FEPHWELREBUARNESEE, QFENS., Lads, SUSNESS, H
TREZWERLEES. RATHNESRIZUSEAESHE, CARLKXTR AT HEHN
FiRE, REEEHAEELBARRENESRAAESEY ). XTEYPELR
B MR A NA —SRECS . RINGXRE, FHEP AP EAHETRNS
T RHLEGHERHIERT TNEHR, FEXFYTESREIESEY R TEORM
#4054, FREAHSHELRM AGCEEARNEYR. STEARREY RS
F, PRAGOBE, NEAREEN . BECSEAEARNENH, Bk, SEAK
MEGNELRBESta R Ea g0,

HTERINBYFERPESRNAKN TN, FEARLFEESHENHR
M. ASCEIEMER, FITEMNEUBEUNELR -Cd, PhEEHERERNER,
Ht— M BY P E SR FERMKE.

1 MRS5S

1.1 HEHEARENRBAMERETS S

INERFER AL E KRET RiTRRE. BAERLEFRT, WE, REHRER
Wi, RFEHRBGERE, A 50 mmol 17! Tris - HCl (pH 7.5) #4T#RE, HASREBEZ L
H1:10. HEBUBHARETIKAEN 1005, ZEFHER 20 000g A9 F H B B OHLF &L
1h, REFBRFRATRABAERBERER 1/5 BOKSEHEM 1 ml A 50 mmol - 17!

1) EXEBAR%ELSBTHAE (49771069) .
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Tris - HCl 75 ##%, % Sephadex G75 HZE #7428 (2.0x 100 ecm). F 20 mmol 1~ Tris - HC
R (pHME 7.5) velE. A A WES (BS2-100), PAFE 4 ml-20 min~', ¥
4ml- % UEERB K. EH D E T (BECKMAN DU - 8B) i 5E B At 1 45 &1 W% g i
(225 nm &b ), FFFEIEWEYEB B+ Cd 1 Pb KB

1.2 BEEOMABEEORELIR

FEWES BHEOBBA®R (16 mg-17"): FRREEHM 160 mg (Pepsin 1:10000,
539 units*mg™', EEEYTEAF), T 10 mL0.02 mol-1"!Tris - HCl B . BBEAK
VAW (30 mg17'): FREXUBRE M 300 mg (Tipsin 1:250, BE2185, £ FEAYTRAF),
% F 10 mL 0.02 mol 1~ 'Tris - HCl % ¥ .

MEBEE SmAHATRONMEEARERE, #5ETIm BEEBEERA 1 nl
BEEARER, EASFH 1 ml TEFAES 0.02 mol-1~'Tris - HCl %k, 37CHEEES 5
h, REESE 12T RERENTIHSE .

1.3 #E&hH Cd # Pb MW E ik

KR ENGREERSWHE. RERNEAEAABPEFRESHXEIT (GBC
906, WMAMTE) WMERSE, M THRIESNTENERE, RATERGEY RS
HITRREH .

2 HR5TE

2.1 PENELFHEBRK-C, PbESK

INEFFEBRAEG, £ 0.05 mol* 1 'Tris - HCl B BRI BEAsy, BE
Sephadex G75 HE#EAT 2T 788, W B Ve M MR (D 1), RIGWEMLHER, BETF
R W A RS YB Y Cd # Ph VWREE, B | AR ESINRES CA R P IRES . &
RFEW, FH Trs - HCO AIEHASERENE 4B S 3 A EAREIR Y, 45%
BRBE ISE (1), 278 (BB2#) Ma Bt (BB3u), RISH 1 A EIMRIK
HERH  REFEZEARME, #E 3 MENERSTFRKKN 54.5x10°, 20.17 x 10°
M5.5%10%.

VB CdF P MBI EL RRY, £ 1 g5 3 BB Cd 1 Pb BI¥R
WA R, EE 2L AE — W Cd A Pb 434, W LUERT/NERH L EEN
CAH Pb FELUEMSTFRNSA5x 10 MSS5x 10 WEARMES . 54, AE 3K
LUG M BB A S5 R Y, BELCER CAFPb o, HESEARER, Aok
—se/ Ny TR, REUBBHNERETHE, BRI PHR .

2.2 HAEAMM/NEFLEPEER-C, PbASEHRM

B2 hEEAMELMNEFLFEAR -Cd, PoESHEKER . AEFATUE
H, EEEOMAOEAT, BEREMEINREESRNBHXYBABEAR (LE 1),
o 1 WERY D EFEE, B2ERHE, ME 3N DEAMEMNT . RBWEMNSTE
BB I1BESTFENSASXICHNEAR -C, PhEAE, ZEEABNERAT, W
WA AR ASTRE/MEARRZ (553 6) . BRAD CdF Pb &R 77 th
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HIIAR, EEMRUHE 184, CdHWER 2.018 ng-ml 'FF) 1.574 ng'ml™', Pb
IV S 4.269 ngeml~'7E % 2,168 ng-ml~!. 55 3 W54k Cd A Pb (%K B tbodf RALMK . 5F

H, BEIEUEHERBBTHREVE Cd P4 .
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Fig. 1 Sephadex G —75 column chromatography of wheat seed extracts with Tris — HCI
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Fig. 2 Effect of pepsin digestion on protein ~ binding Cd and Pb in wheat seed

2.3 BEAMX/NENEXPEHR-C, PhAEEKER

W3 NEEABEAINEFELPEAR -Cd, PoESEMEmMER . NES T
UE S, SR EMREEHEBEAMEL, B 1ETRMA, F208H DABRERR
AR, Mish 300 DERKEERM . WHEE P Cd A Pb MEEF T BHEBR AN LWL,
51 S R AL Cd AN Pb PUYREE LL X A BRRR &5, 7658 3 W4k Cd MR BE N, T
Pb MYk RS TRPEAS, (B, 3 ELURT LR MERBE H BB T EEERE Cd
MPb A . LRSS REH, MEABEBEIEST FRENS4.5x10 WEAK - Cd, Pb
gak, TRANEGRST . :

BECAWBRME, IPRAREALENYEESM KBS ERSLERK
FEMYRESEE Y RKE. BERSR T b KM . H &R ETE B Ak
. A FREEAMAMBEESEHELSE RN ITLUEY, UaFEN S4.5x10°
MERE CAMPEESRAREE, AH¥EEORNREARL®, TRMEMNRED
FRASSxICMEARSTF. 3HH, SEARSGAEM Cd, PhHE Bk,
£, XTRXF/DDTH Cd PSS, BN AEKNENE R REES, B8
ZEHEBAYTLRHE, AHF—SMR. FEBEHHEEANRREERIMIDEZHTHRENE
AN ESR - BEOARGESENEW, THRSHIPMAKNNBEELCRRETER. &
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b, ML BRERUIFMETHITH, SEANKREFEAR, WERKE., HLER
AfghFE—EER. HE, FHRSRTURABERABNREAMMEGK - &
EREGHRTERAER.
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Fig. 3 Effect of trypsin digestion on protein ~ binding Cd and Pb in wheat seed
3 /NG

INEMEhEENERS TR RN S4.5%x10° M 5.5x10° WEB K - Cd, Pb &SIk,
RSB EAMANBEABEALLG, EORSHEETL. FIEL>TRR S4.5%10°
M Cd, Pb- EHRLEARARE, FHOBRBREABIFE, TRATENSSx 10 i
EH Cd, Ph- BARSEARREPHEAHK.

B ARSI ORI RER BB Cd, Pb R FRWIE, AWK TE
W7ERSMUE MR TR T B, E3HE.
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THE PROTEIN - BINDING FORMS OF CADMIUM AND LEAD IN
POLLUTED WHEAT SEED AND ITS STABILITY

He Mengchang Yang Jurong
(State Key Joint Laboratory of Environmental Simulation and Polluton Control,
Institute of Environmental Sciences, Beijing Normal University, Beijing, 100875)

ABSTRACT

The stability of protein — binding forms of Cd and Pb in polluted wheat seed was evaluated
using the treatment of gastrointestinal enzyme digestion. The results showed that after the treatment
of pepsin and trypsin enzyme digestion, the protein — bin-ding forms of Cd and Pb with molecular
weight of 54.5 x 10° and 5.5 x 10® in wheat seed was decomposed. Especially, the protein —
binding forms of Cd and Pb with the apparent molecular weight of 54.5 x 10° were easily decom-
posed by the trypsin and changed into the low molecular weight protein — binding forms (5.5 x 10°)
or tiny peptide chain.

Keywords : wheat seed, protein — binding forms of heavy metals, stability, digestive en-
zyme.



