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Pre-treatment technology for electrochemical detection of
heavy metal lead and cadmium in food
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Abstract ; Wet digestion is used as the pre-treatment technology for the electrochemical detection of heavy metals in food, and
the complete wet digestion condition of food sample is optimized by electrochemical experiments. The results show that the ex-
perimental samples can be digested completely using the Nitric acid-hydrogen peroxide system and is not pre-digested after
adding 10 mL nitric acid at 120~140 ‘C and adding 10~15 mL of hydrogen peroxide during the heating process. The correla-
tion coefficient of electrochemical detect is 0. 99 for digestion solution of the samples, and the recovery of standard addition is
82%~115%. Wet digestion as a pre-treatment technology of food samples, It can digest sample fully and meet the require-

ments of electrochemical detection.
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PR it AR RN BEIR T & 1 28 M AL R G R R S » B B a5 RE R, A
EHRBERRERYILE AN, 2F B 307 MR B 7N, X3 B4 LI faE R B ™ . KM
—ERNIHESBOE RN B R S EAR SR AEREEE T AREEEST W5 R0 m
BB ARG REREFRETERES . Hlk. TSP ERE MR EE,

B P EE RIS R TR 6 R IR T RO 6 6 BE TR R B R L AR ME AT B3 T
RE o TR AL AE A TN ANCER B o /N B A R A DT . B A TR AR T . A RbF TR R R P E S
JBE SRR BEATRTAL . BT ESBRN SRR TIREWE L, B M ATAC B 4 R E R a4 R
B LA 78 &b o B 2 JR R I o, R AT AR BEAR v < B E AT KR 4R AT AL B 3R R TR K AL VIR IR T R
U M AR . TR FERC  TE OB AR P AT TR BRI Al R L BT A
B TE RS TTHEAT SR A ARAE . RO R 2 TR T IR 0 B T B AT AL B, A L R E T
WGWE . BT, AU S EEFEE TR lENBEHMATCEEAR, B gh P ESRE R
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1 XEHS

1.1 UB{5RKHA
1.1.1  Smfuss

FA2003 BUE F RV (11 ROV NER A R A 420, 98-1-B A B F VR L B (R R R ER A
PR FIRAD , B BRI (R 2 I RMA R D , = AR R R G : TAER KR @3 mm BERREAR , S HH
R AR 22 B AR o o AR S 22 AR s B R AR AR oA @3 mm BE R AR , S b HL AT R0 X B AR 340 SR 8 AL AR
HAR) 40 H (24 0. 42 mm) FRyfEfs B i BT 7L b R 42 F & A PR A3 ) , SYZ-500 7Y A7 T W ¥k & 27K
B IO, AMMNE, A SRR ILE R E S0 30N IERERE TG, A OKE T 4.
11,2 SEHGH

TR (R4l , i3 EAL S, T ER AT (R el , EAb R (el , TR, /K, Kok, koK.

B AR E RS A - B 0. 159 8 g AERHY /N 1. 0 mol/L AHER 10 mL MM 5 . B A 100 mL FEMH, I —
VOKERZBZIE, MBEBRHHRERE R 1.0 mg/mL,

AR - B PR E B A I 45T 0. 5 mol/L AR R B 0 & Wk BE A v V.

FRbR i A VR FREX 0. 203 11 g |ALRMIM —WK 2B M5 . B A 100 mL ZEHF M- RKEFE
ZIE, WA P AR B W E N 1.0 mg/mL,

FRAR R - SR PR M A TR 40T T ROK R RS O 45 U BE A oS VR
1.2 XBHE
1.2.1 HESBiLHE

WERE TR TR N BB IR 32 40 B (24 0. 42 mm) i, BRI . B AT &
B3R KR A A K o R W EE AR RN G5 N T U B R S LT RS 3 AR AR TR SR P, e AR AR A
1.2.2 HERBIEHER

FREC 1 g 3t 40 H (£ 0. 42 mm) i AR S EER S, R AR S8 EE R, MA—ERHHR,
MERRELF—CRETMMER . FRMEMPAHRE REFBECHE, WA 1 mL SELES, ¥HK
AR E AR BEED A 1 mL SR, BEE SR EE BRI AR FR 2~3 mL B, RAEMA
T EAR RS MBI R R AN 1~2 mL B BUF 4B, A ZUOKTE 140 CEA R, FR 1 mL £
AREBCE, EAF 10 mL 8% 25 mL lAEH.
1.2.3  # R BRI
1.2.3.1 AR B 585K

B AR (03 mm) ZEMF AT B AT H e B, EREE PN =ZA L A EMB R R FRER
BRBUE 2 min A4 . RIESRBIEE J7 5 BRI . SR 5 A 00K vh e B Ak Sk , B P OB 4048 BRI A9 =41
58 .

W TUAL 35 A B ik B A 76 AL TR TR P 95K X B AR W S HE AR CR P 2B €8 AL AR R AR, 8 B AR SR TR B
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— BRI R R R LA L. By
1.2.3.2 ez THRER 5 -20
HR— R VR BE O B BRI 0. 4 mL, B F %j}'ﬁ
1.6 mL &%k 0. 4% HCl R W, FE 1 05
BLE ¢ e 2O, T o B DT 2 0 5|0 1|00 1|50 2(I)0 2I50 3;)0 3;0
T ETES ECEEY BTy S o,
R 5 L W R R S AR WE —0.55 V), B1 e e iR
—0.75 VAR MR T . H AR I P L Fig.1 Glassy carbon electrode mercury-plated
B 2./ 3,
A1 siFalgiH
Tab.1 Electrochemical measurement parameters
E BCEAH e I BEE
R/ pA 10 Jik h 58 BE / ms 20
WS Y/ He 10 Jik e A 4/ ms 140
MR AL/ V —1.0 IR 5 B/ ms 10
%K AEHAL/V —0.3 i 1k B[] /ms 10 000
L/ V 0. 005 EHEBLL/V —1.4
Bk i i B/ V 0.06 HHEME/s 90
25t 14 r
0k 12 -
3 st 3 lg \A_/
5 10} 26
0 -02 04 -06 08 -10 -12 0 _sz _0..4 _;)‘6 _.0'8 _II_O _.1'2
L0 /V L /V

A2 1X107° mg/mL 447k Hi%H

Fig. 2 1X107° mg/mL lead standard solution peak figure

B 3 4X107° mg/mL 447k % B

Fig. 3 4X10"° mg/mL cadmium standard solution peak figure

W5 T f A, KRR S E RSB A . WEH R CP RS B ILE 4B 5. B 4 P
a—MIZR d FIRTEH MR F AR B AR R R BRI E . B 5 PR e— M4 h RN
HOIMA SIS E B Rk B . [ 48] 5 S - B TE I A VB R P R vk B o, e v o B 2 0
P BRI ETE 0.5 VAR RN ETE—0.75 VAR, AIRYEIER 6 E IH M7 3 8

R, LUOR B E S R IR I TH AR .
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Fig.4 Determination of lead in digestion solution
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Fig.5 Determination of cadmium in digestion solution



L B OEL%E . RSTESES R LSS AT B A 173

2 HR5WR

2.1 FHRREG R

1 g 395 0 K T A TGS A5 A R 0 P 25 03 AL A P S A A 2
SRBUBCE 004,812 h AT AR I MELFE s A2 G AR 2 R WG L B 5 o SR 4 B
ESEMTMMALE, RER R K, BIRIER RS BB S 78 A AR B35 7R 552 4 4 19 H
O . SESRANEE 6 B B AR 6L A ] — B 08 0V 0 RO ZE OO AR 12
TG oA B VLA T B o S A % P 0 A8 0 AR A
MRS
2.2 HRIEEHRM

5 153 45 L0 U 40 T K TR A ST M LA 45 BERO TR L 4 BIE 100,120,140, 160,180 CF
40 o 0 165 0 L VT o 2 T L0 1A 0 5 1 o 0 0 0 B 38
BRI EE . 46 ILEE 7, 7E 100~ 140 "C i [ 14 , B 6 L B 100 8 , O 0 o D A, O AR AR 52 42, A 140~
180 "C A FEL A W2 L 7 LR O I 4 (EL R 6 5 RS 25, ISR IR R 52 4, T EL7E 160 C
2 JF B TSRS R 4 0L 8 0 A FE A, T 9 2 10, 5 >, T o
ST 4 . SCIUENT RO R CEIRE LA 120~ 140 CHEMEN

ug 0 | 1 I | )
80 100 120 140 160 180 200

T 7 [/ TH AR B/ C

B 6 K AR IR 69 %6 B 7l RREN A

Fig.6 Influence of pre-digestion time Fig. 7 Influence of digestion temperature

2.3 WHEB-ISEA4SRAENEE
BS NEFEIR . BT 1 g TR B9 Bk, 4B A 4,7,10,13,17 mL AEER . IEEHE EF 140 C
T INETE R L F B A B S AT IR R IE AR TH % 5T RS RO TH AR RO H A A AR T, AR S E Ak A T Y

IR E R AT SR R E S E Eogigg

MR E. MREDH, BEHBATE, i 007

THIR B L0, JH St 25 e R L ROWMER, 1E 45&8:8‘5‘

GRS VRITR T REREE FR R oy

FRERAK, BE NI A SR, 500l T
S L AR R R A RR T 22 B TR R B A "2 4 6 8 10 1 14 16 18
R R TTRR. SRE 8 FR B % BB

TR PR B 38 I o 6 i v 4 5 R ST KU el /) 4k B8 mMBmAEHYH

TR, ZEMA 10 mL 5B b5 8 & k. & Fig. 8 Influence of nitric acid dosage

A E MR IEH AR IR IR Y 10 mL,

RYELRAREL T, B THRE IR PREOA B, USSR RBEAR, SRR EFHYFRITEARS
[, LSO & T A 2 R AR, S i E R, MR EMANSEAEREE  HERS, 8
AT i W Z AR i A SR>, BB . B 7EXRH R A 10 mL AR A, E AL S A B 1
10~15 mL {EREIA .
2.4 BEHBEHH®BE

B RR TR E R T k0 A R A IR B — MRAIR (<C200 OO L4 IR T RE A E TR
Wb TERT AL B R AR B 1 AR, AT ATE IR — MBIETE AR R s A I i ok . B O 4 L 4R 0 5 HO IR TR 85
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KR IR, RS BT RO BR P, BT AT it — A R 5 pH &, 50T DL B e A 2R G T 4 W48 2 Ao
£, WEHBRPHRERFIfENBEERAE, AT ER T ER. RARBEHBRMELE 2,
% 2 RikiNmmEu

Tab.2 Wet digestion conditions

99 04 25 HCE I I /h W R/ C AR B /mL i AL A /mL
BfE 0 120~140 10 10~15
2.5 BEEH

F I s 2 0 LA TR T EEWE 11 W, A& BRI 45 R X Fr w228 1. 93%6, 4%
HEBI R ERZE N 3. 84% . FHBALENEBAERIFHEL M,
2.6 fnREHE

B2 ASAEE RS, o — Nk 8X107° mg/mL 45 (SR PR 25 pL, 55— AN TR 4 (B4R F7  .
S AHFE AR TE A B S , AT I E T kR,

R ERERE M 1—3 SRHRKMER ;46 5 RH/NKFER; 79 S HHEMER. BERHE LKW
F4,

A3 HAEPaEwKE

Tab.3 Lead recovery of samples

GEE TR oCRERE R4 /(mg + mL™) pCHIFR#E i 1 41D / (mg « mL™1) E %/ %
1 3.862 4107 11.493 4X106 95. 4
2 4,415 9X107° 11. 264 2X 1076 85. 6
3 4,166 6X107° 11. 743 2X107° 94.7
4 3.560 1X107° 12. 742 2X107° 115.0
5 2.214 8X107° 9.022 4X107° 85. 1
6 1.688 8X107° 8.348 4X107° 83.2
7 3.938 2X107° 10. 623 2X10 83.6
8 5.114 2X107° 12.848 7X107°¢ 96.6
9 6.159 9X 107 13.401 31076 90.5

k4 HEPaEkE

Tab.4 Cadmium recovery of samples

BER S oCHE 4 148) / (mg + mL—1) pCHIARBE f4148) / (mg » mL~1) i / %
1 2.878 3X1076 10.778 5X1078 98.8
2 0.915 41076 8.708 0 X106 97.4
3 1.872 0 X106 9.430 6 X106 94.5
4 4,108 0X10°6 11.270 4 X108 90.0
5 1.4331X10°6 9.676 3 X106 103.1
6 3.921 3X10°6 11.524 7X10°$6 95.1
7 1.971 7X10°6 8.977 3 X106 87.6
8 2.410 7X1076 9.675 4X1076 90. 8
9 4.843 4X1076 11.416 2X1078 82.2
3 & it

X PRI A AP ESRA BRSO, R ARIEHBIEHERA 10 ml MR- EAEER. &
120~140 °C 5 BE Y BBl A » O 76 T TO09H A » 7T LAVH Al 52 2 » ELTH PR AN SR AL S 218 BUR SRR 2% . B A i
R B Sy 8206 ~ 115 06 , b 0 1k Atk 8 A 1R 8, 308 P PR 0 T [ B R AT 28 R o 308 o o 0 0 0 A 5
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