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4t, /K B 18. 2M Q * em ( 3k FH A A H]) ; BP221 S S0 MR -P(JEE 0. Img, 18 EIZE 2 R 2
) .
RACE A TIESHOE 1.

S W fH ZH BB fH
SRR (W) 1200 Fiat Barbinton
WA IHE(mL/ min) 1.10 RAFEHER A Ni
KAERE (mm) 7.0 I HTARER LB R
S/ C HE(C) 2 AR A (0. 35) [ fr =
WEEN R v/ s) 0.1 AN %) <0.6
FE SR T HE (1/ ) 0.5 KL % ) <1.8

2.2

HN O3 H 202 2 00 45K ; brvHEAE 4 10ug/ mL IR IR A AR UEE (5% /i HNO3s), !
FCraCu~Zn-As-Cd-Pb F LR (EEAgilent A7), Part# 5183-4688) ; biitk iEil R4 WHUIR S br
W W, H 3% HNOs BC#l B Cus Zn~As~Cd~Cr~Pb ¥ 0.2. 0.5 .0, 10. 0.50. 0, 100. 0 A1
200. Opg/ L 1 bRt R 15 7K 5 g6 R bR HEH W 10ug/ mL ( 35 [E Agilent A ], Part# 8500-6941) ,
Bl K 0.0.2.1.0.2.0.5. Oug/ L; WAR E: B 10ug/ mL bx VA 5 BB N 1ug/ mL; i1
: 10ng/mL Li<Co Y . Ce Tl J& & Fr#fE ¥ W (2% HNOs /i Jii) (3£ H Agilent A ], Part #
5184-3566) . SEUG /K AREAIK .

] SARHE FE T FEEL AT (G SBZ51001-94) : W H B S bR #EX 5 0o

1 B F AT/ FE, 77 BUNLE BH; & F N8 #, 723 WL hUN.

2.3

HERRFRINZY 1. Og BEATSE, KGRI 0. 0001g, B T o V8 ARHE 1, 2NN 5. OmL R 1. OmL
R, FEST, BB Lh BEAT TR0 A, 0o S, RO RO TR e 2 T SRR PR AR . T ARAR
S50, R LA 10 2 R, R 20 MR VRS 2 PET REAI T, e U R e N Qe o 1 3—4
B AIERPET i, FIKE %3 50. 00g, 4 534 .

BRI AT 3 IR, 4 o R VEAL B

2

- g JREFF i ] iR PRIFIT 8]
W .
BRI (W) F A2 (%) (min) «C) ( min)
1 1200 100 5 130 5
2 1200 100 5 180 15

2.4

HEBFRIL L. Og BEATSE, VRN WORE A BRI VAL, 1 9. 3 45777 LE 14 BE i ¥4 I UL ICP -MS
K, % 527 12 0 R 35 2 b T 26

R PR L5 BT R LT R 0. 3, 35 2. 3 45 77 VM % BE R TWIFLA TGP M S HO, % 5%
7 R

A6 Tt LT SRR R, H 9. 3 7 ) SR A IR DL ICP M S A, AR 77 10 i
P,
3 R 554
3.1

LA > Ay b ot s Sebn S V], B8 B CuZn 105 BE Cr Hg AT RS &
i 12 AR, HAHE A A3 B A i fin U OV Z, 0% £ 0—200mg/ L A 28370 Bl 1
AWHTCE SN TEH  Hy B R P A VE i N 0—Spg/ 1.
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J7 VRIS H BR AT 122 73k e FR 04 28 1 I 5% o AR T MR R 3 5% () REIR T A BN 25 11 ¥
o BT VRPAT I 570 25 VAT 155 SR N T o) ORR HEMR 22 0 12 3 T AT 5 — eIk FE( P, pg/
L) %0 BB (5 59N L) 45 B, %30 307 (10— 1.)] P 50716 K PR - 2% 705 1S
BRYGEEIE0. 005—0. 202ug/ L Z I, 25 F 0.3 3.

ARITiE, % eE bR LR L e KRR 4F, WK 3. B Pbh o =AM R 0. 9937 4b, H &
¥I1E 0. 9995—1. 0000 2 [f].

3
Rt % HI% 8 PR it 7 (*f:jg
Cr 1. 0000 455 ¢ y=0.1491x+ 3.0343 0. 168
63Cu 0. 9998 455 ¢ y=0.1764x+ 1. 1798 0. 068
71 0. 9999 2Ge y=0.0868y+ 1.147 0.202
BAs 1. 0000 Ge y=1.2963x— 0. 6388 0.029
med 1. 0000 15[ y=0.1889x+ 0.7086 0. 009
Mg 0. 9995 200B; y=0.7527x+ 2.040 0. 005
208p, 0. 9937 200R; y= 0.1360y- 2.869 0. 036

3.2

HERRAR IV PT55 20 1. Og, MRAELLSE 1 S06 260, PATSERR 5 6, MR IR THR % e & 21T 1
ELRSD, 45 RN E 4. FITTHIIRSD ¥I/MT 10%, REPIAL L9 12K

4 (n= 5,ng/g)
B Cr Cu 7n As Cd Hg Pb
1 20. 09 1296 10570 29.04 3.403 1.103 53.77
2 19. 61 1227 9495 30. 95 3.321 0.967 58.79
3 21.08 1340 10200 31. 11 3.366 1. 009 56. 17
4 20. 01 1401 10360 32.23 3.291 1. 056 53.92
5 19. 82 1373 9928 34.29 3.188 1. 044 55. 16
1 20. 12 1327 10110. 6 31.52 3.308 1.036 53.56
AT b #E (i 22 (% ) 2.82 5.15 4.12 6.09 2.36 4.92 3.40

3.3
3.3.1  ofR BNk E R R

FERTEERER TP T R AR C R, K IFR BT/ 7 Bt K8 &, 45 RILES. NES fTULED, &
T E P R AE 88. 96% —110. 5% N, RSD 7E 5. 26% VL PN, 15 B 77 V=10 [l RS 22 i B IF, e i
JEAIN AR

5 (n=5)

o I Rl HIR BRI (i
e (ng/L) (%) (%)

Cr 10.0 108. 8 4.02

Cu 1000 98.47 2.39

/n 5000 93. 66 1.54

As 10.0 88. 96 5.26

Cd 1. 00 92.98 3.83

Hg 1. 00 110.5 3.27

Pb 10.0 90.43 2.18

3.3.2 AR EM R

N T 25 ST I WIHERATE, £E 08 5E SEU6 2% 11T, W08 £ A [ SXhm v AR it 3R AT 1 0 A, 0T 5 R
Lo BTt vE(E S TR 6 AR 6 W) UG HE, SIS 3 A D LA A D e 2 R b A W 5 AR
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i, RSD<4.69% .

6 (n=5ugg)
LR FRUEE e A B A e 22 (% )
Cr ND" ND 2.97
Cu 21.1£2.5 22. 64 4.02
In 36.243. 1 33. 54 1.76
As 1.05+0. 13 1.066 2.92
cd 0.8240. 09 0.76 3.48
He 0. 14040. 022 0.118 4.69
Ph 4.97+0. 54 4.637 3.15
*© ND: At
3.4

SRR 53 BT 48 SR AT A 1, B A O Y8 TP A7 RO T s 1) % 0 IO BE SV VB T 0—4 C N R
17, ERHEURE, 25 SRE R IRR e o 45 R W H( Cu) B Zn) 5 Pb) 3 P OCER 1E 3d N RS,
g T SR R 55 2d JERT B RZE (> 10% ), 3d a4 SRR 50% UL b 58 ( Cd) FE553d B
— (> 10%) (K 7) o« FLJE FIRT GEE T I LAV oo R4 & & SRR, AR LR =a —
SE I B FE BT o AT AR kit A0 75 B BRh 2

7 3d (ng/g)

I a] Cr Cu Zn As Cd Hg Pb
EAPN 27.42 286. 4 3608 15.37 13.92 0.16 20. 05
B2 R 14.43 291.5 3679 7.55 13.78 0.07 20. 41
ERES 11.43 273.2 3498 6.48 11. 67 0.05 19. 39

3.5

LT T AR S, 3 RER6 LR (R A3 AMILIR) AT FE L, FAR SCHERE
J3ER DR v 7 M E R SR, MEd RN RS, WK, 7 Mot RIAEMF AR H, Zn I
RO EANFE, 1£3105—456 Ing/ ¢ 2 [A]; HCHCu, F51£286. 4—720. 2ng/ g; Cr 4 10. 89—28.
33ng/g; As~CdPb % EZHUHE M ng/ g K, Horh 2 MR FHRKIH As TUHR; Hg THRS &
BAR, A 0. Ing/ g 74

TR ETTREFEAMLAPTEE - ENERBFEAP L T8 m TEAH, Py ELF T EEMN
& A E Zns Cu TCR IS BIIEE T CryAsCdHg Pb 5 70HK . 2 HE WA GRS E & 8k M
1 PR AR ™ BTG R TR A PRV Y

8 7 (ng/g)
FE s Cr Cu Zn As Cd Hg Pbh
No. | HH 20. 12 649.7 450 3.11 3.54 0.10 5.68
No.2 FHH 19.23 633.5 3464 8.91 3.75 0.15 9.30
No.3 HH 17.55 720.2 4561 4.08 5.52 0.11 12. 49
No. 4 FHH 27.42 286. 4 3608 15.37 13.92 0.16 2. 05
No. 5 HH 10. 89 326.5 3233 ND* 0.96 0.15 11.13
No. 6 HH 28.33 310.7 3105 ND* 1.17 0.12 17. 60
* ND: KA.
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BE I NARROIE B BRI A6 75, 20 i AR B bvfE vh— S AME R ARTE , (R R SR U 5
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Determination of Seven Trace Elements in Bamboo Shoots
by Microwave Digestion ICP-MS

YAO Xi YUE Yong-De TANG Feng GUO Xue¥eng WANG Jin XUN Hang
(International Centre for Bamboo and Rattan,Bejjing 100102, P. R. China)

Abstract A method for simultaneous analysis of seven elements (Cr, Cu, Zn, As, Cd, Hg,
Pb) in bamboo shoot were established. T he samples were pretreated through microwave digestion
system with nitric acid solution, and then determined by inductively coupled plasma-mass
spectrometry (ICP-MS). A good linearity of calibration curves was obtained, the correlative
coefficients were 0.9937—1. 0000. The limits of detection were between 0.005ug/ T, and 0. 202ug/
L.The average spiked recoveries ranged from 88.96% to 110.5%.RSD was less than 6.09% and
the analytical results of national tomato leaf standard (GSBZ 51001-94) showed acceptable
agreement with the certified values. T his method is sensitive, reliable, rapid and accurate for the
multi—elements determination of bamboo shoot by ICP-MS.

Key words Bamboo Shoot; T race Element; ICP-MS; Microwave Digestion
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