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Determination of 14 kinds of elements in roselle by inductively coupled
plasma mass spectrometry

QIN Kun-Fei"

(Guigang Center for Disease Prevention and Control, Guigang 537100, China)

ABSTRACT: Objective To establish a method for the determination of 14 kinds of elements in roselle samples by
inductively coupled plasma mass spectrometry (ICP-MS). Methods Roselle were digested by sealed high pressure
digestion and soaked in boiling water. The content of 14 trace elements (Pb, Cd, As, Cr, Mn, Cu, Zn, K, Na, Ca, Mg,
Fe, Se, and Co) and their boiling water extraction rates were accurately determined by ICP-MS. Results Fourteen
kinds of elements showed good linear relationships in the range of 0.05-100 pg/L. National certified reference
materials of green tea (GBW 10052) were selected to validate the method, and the analytical results obtained were in
good agreement with the recommended values. Conclusion This method is accurate and rapid, which is suitable for
the determination of 14 kinds of elements in roselle samples.
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21 X 2|
Perkin Elmer Nexion300D & & 48 & T %Y

(inductively coupled plasma mass spectrometry, 32 [ I14:1%
IRERZA F]); Milli-Q 4li7k R 45 (3 [ Millipore 24 Fl)o
22 AFIREFERE

ZICRIRERE(AS As, Pb, Cd, Cr, Ni, Al, B,
Be. Co. Cu, Fe, Ga, Mg, Mn, Sb. Sn. Zn, Se, 1000 pg/mL,
FI A G488 K TR AT, GSB04-1767-2004,
A 5%HNO;(F L) A 5T, I R RARRE); # B B
BUNARETRGERES R 1000 mg/L, EFAGLR LHETFH
BTG, R (LG sE, FEEBR A F)); WA A
(g, E2550); E A bR EY B4 (GBW10052,
o [ ST o Bk S R AL 2= R T ) o SR K
LB =18.2 MQ-em I 17K

23 HmBEAE
23.1 HEME

FRE— & BB (2 0.5 g Z245) T 100 mL 2R PU 8
N B (2 208 = TR 25 38 25 8 oKk k), AR A
8.0 mL AR 2.0 mL H,0,, JE7ERIR | 100 °CHU %
60 min(B B E )5 HE B T 35 KON NAMGE, K BEA
FRABEFE oM . L BRI TR, AR
HEBANR: 100 °CIEIR N 2 h, 140 °CHEIE /NI 4 h, 170 °C
TR IR IR 2 he

HMSERUE, ML 140 °CEA B, HIFRFL
1.0 mL B, HEBEFREBHERRETHBE 50 mL MR
B, EERSEE EVIE, RS A
232 #hKiEd ik

HETRFRIL 0.5 g 2247 O ARKR i T 3 WU S £ IR e R v,
TR 2588 K 100 mL, 12 15 min J5 BB R
T REIN, 58 A BOR AR S e bR TR Ak S a5
BEwE W RBH R A iR .
24 UEILESH

LB A 45 B TR B ) TAES B0l 1 B Ja

FIVEIEAS R, RF A4 080 1200 W; FEMCREEREE 2.5 mm;
FAL AR 1.02 L/min; 458 TR E 15.0 L/min; Efk
W= %<2.0%, ACHLfaf H<0.2%.

2.5 FIHIHRR

M FICR AW 50 20 AL HUERE & 55 2
FARBEE AT 0T (i B T B AR R R B T (R
FEF, R 1 FUR), NHRERRE TR, e sSmsh i)
FIUERfE, X5k A SR EU I (AR RIS, kinetic energy
discrimination, KEDY#1 7437, e F(Z R 5
T PRI AR EL AR 2 R AR, 7R — Bk 41T,
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RGNS FRRLEE, B TH 8 TRl 5 shaE ik B
2, BB DGR rL A 3Am TR S i L B, R Al
R WA RGER T2 RFE T, 2R TSN
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Table 1 Potential interferences

A B £/amu TTE T e B
K 38.9637 ArH
Na 22.9898 LiO, Tit++, Cat++
Ca 42.9588 MgO, AlO, BO2, CNO, CaH, Sr++
Mg 23.985 LiO, NaH, Ti++, Ca++
Fe 56.9354 CaO, ArO
Mn 54.9381 ArN, HCIO, CI1O
Cu 62.9298 PO2, TiO
Zn 65.926 TiO, VO, SO2, Ba++
Pb 207.977
Cd 110.904 MoO
As 74.9216 ArCl, Sm++, Nd++, Eu++
Cr 51.9405 ArN, CIO, ArO, SO, ArC, HCIO
Se 81.9167 Kr BrH Ar2H HO++ Dy++ Er++
Co 58.9332 CaO
3 GRS5HMH

3.1 FHAENZMTEERIGHR
YR IIE LA, R Zon R g ny &k
£ 15.(0.0. 0.05. 0.10, 0.50, 1.0, 5.0, 10.0, 50.0, 100.0 pg/L)
BEATINZE, (X35 B B2 A TR M B B R B, &
TCEEIMRIFMERM R, HXREE 0.9993~1.000 Z[1],
AR E G IR L2 2. 14 FhoCERAE KED R T [kt
o3BT A RAF Iy B A R B, S B AT AT
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Table 2 Correlation coej?::ﬁl:’tlila::;iltl;mlts of detection for rare 1 ‘/’Eﬁﬁﬁ, LEHANE 4 F . @%*ﬁ*ﬁ/ﬁ%ﬁﬁ%(GBW
10052) 14 S 536 I 7 B -5 F5 140 ST 0E A5 AR HE(E SEA — 3,

I O I e PSS e e e e
Pb 0.9999 0.03 Se  0.9999 0.009 33 HEmH 4 MTENEESH
cd 0.9999 0.001 K 1.0000 0.40 IS T 20 8 IR T ff Je BO A R 14 oo & i,
ne Lowo 0005 N 10000 00 BT 5. HOELAR 14 FROEE 0 S R AR, s
or 10000 0.05 a 10000 070 BELOHES BB HOTE M SRS, 7E 3.86~66.1 mg/kg
o 0.9995 0006 Me 0,999 0.05 Z ], ﬁ%ﬁﬁ?%ﬂ-‘%i&%fﬁﬁfﬁfﬂﬂ?%%ﬁ?, P
B KSR EETRIUMIOTK, M. &, 2.
Foo 09993 00 zm 09998 009 s KK JL T 26 1 O SR 26U g o A, (PR
Co 09997 0001  Mn  09%3 0006 AT, BRI 3 B A A 2SR FOT R 0 ) L T

TE A A EITTR AR L A T L

BEXT AR U R AT DG &
SRRV, th . (3 FOR I 00 70 28 A b N _ =
FHOLRE T, I T 3 K, wk >4 BORAIT URTRMBRLE
i B T 1 R AE 95%~107.2% 2 (], A X 47 1 ffi 22 BOBLAE WA B R, 2 TR o i s i
(relative standard deviation, RSD)XJ/NF 5%(F 3), F£HZ FHVAMCARSE L B SRSy, DRI it 9 76
Ty U B VR FIORS 55 R R, A SRS ESR e R Jag 2 12 DA S 2 KR I L I JC R B A B S R B
23,1 HORE Gh BUREE 7 ot B % — SR e Rk 2 (GBW B LA AT L A (L 3% 6).
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Table 3 The recovery ratio of samples

IR/ (ug/L) WRINE/(mg/L)
p—_— 0.2 3.0 10.0 . 0.2 40 10.0
= Mng/l) ?;J [l 2 RSD ;,:J [l % RSD ;,:J i Rsp * /(Me/L) ﬁ [ % RSD {;,,] [l % RSD «%ﬂi [l % RSD
(i 1% 1% . /% 1% . /% 1% i /% 1% i /% 1% . /% 1%

Pb 11.61 11.81 100.0 3.5 14.58 99.0 19 21.57 99.6 0.5 Mn 3.102 3.311 104.5 1.8 7.101 100.0 3.4 13.102 100.0 4.6
Cd 10.82 11.03 105.0 2.6 13.83 100.3 1.3 20.80 99.8 3.1 K 333.31 333.52 105.0 2.9 337.51 105.0 1.9 34329 99.8 3.8
As 1.011 1.223 106.0 1.2 4.03 100.6 2.4 11.02 100.1 2.7 Na 0.813 0.8322 96.0 1.7 4.811 100.0 3.5 10.814 100.0 3.7
Cr 8.862 9.065 101.5 2.6 11.88 100.6 3.3 18.85 999 3.3 Ca 28290 283.11 105.0 3.8 286.89 99.8 4.2 292.88 99.8 1.9
Se 47.72 4793 105.0 4.0 50.68 98.7 3.1 57.72 100.0 3.0 Mg 44.81 45.012 101.0 2.5 48.79 99.5 3.7 54.83 100.2 3.8
Co 1.752 1947 975 09 4.72 989 3.7 11.76 100.1 1.8 Fe 1294 1.491 985 34 1.693 99.8 3.1 11.293 100.0 2.6
Cu 97.14 9733 95.0 3.8 100.15 100.3 2.2 107.2 100.6 1.5 Zn 0.765 0.962 98.5 3.0 1.166 1003 2.9 10.766 100.0 4.3

£4 FFEEYER(GBWI0052)8E LR (n=4) HEy
Table 4 Determination results of certified reference materials . R SRAE S AE [
LRk RT R RIS o
(GBW10052) (n=4) JCR BIRBREE/(mg/kg) ek RSD/%

— - = 44‘,3\—.(“”-“,\»44
TE G (meke) iﬁt/%qilf(llmia RSD/% Mn 0.117+0.006 0.119 4.6
(mg/kg) Pb 1.6£0.2 15 6.1
K* 15.5+0.7 15.8 3.5
cd 0.076+0.004 0.077 3.8
Na* 0.100.01 0.10 4.0
As 0.27+0.05 0.30 1.4
Ca* 12.1£0.3 12.0 1.9
C 0.920.20 0.91 3.6
Mg* 2.20+0.08 2.18 25 !
Fe 329423 318 )3 Se 0.1040.03 0.12 3.4

Zn 3542 34 3.8 Rl g/ke
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Table 5 The content of 14 Kinds of elements in roselle
HBL i/ (mg/kg) HBE i/ (mg/kg)

JLE JLHR

P 1 P 2 FEdi 3 ES[IEN P 1 P 2 R 3 [N
Y 1.083 0.743 1.771 1.20 Tif 4.605 5.475 5.220 5.10
i 1.083 0.795 1.217 1.03 il 33.32 21.38 25.15 26.6
fi 0.098 0.078 0.146 0.107 kel 0.081 0.052 0.076 0.070
& 0.886 0.488 0.793 0.722 45 28.29 21.03 24.52 24.6
il 9.695 8.872 6.744 8.44 BE 4.475 3.618 3.489 3.86
73 0.129 0.121 0.534 0.261 B 75.95 61.89 60.51 66.1
il 0.175 0.107 0.295 0.192 i 0.310 0.332 0.324 0.322

F6 14FTRBKABLE #=7 14FHTER ADI SHRMIBAELR

Table 6 The boiling water dissolution rates of 14 kinds of elements

JU S IWENE 2R 3R MIAHR
% 1% /% /% %
Pb 243 6.8 25 33.6
cd 24.4 75 3.6 355
As 29.8 11.2 45 455
Cr 418 14.6 5.6 62.0
Cu 26.7 75 1.6 35.8
Fe 15.1 5.8 1.2 22.1
Co 26.7 12.8 35 43.0
Se 17.7 8.8 2.7 292
K 45.1 147 2.4 62.2
Na 43.8 152 3.8 62.8
Ca 26.1 9.7 4.2 40.0
Mg 45.8 16.8 3.7 66.3
Zn 28.7 17.1 2.8 48.6
Mn 34.9 5.9 1.2 420
3.5 HERAT 14 ML RN IDEFITFN

H #2748 A& (allowable daily intake, ADI)J&#§ A2
B H AR FAL ) AN 7= A mTAG IU 2 B o fge B = A 18
. BESAEHM 500 mL Wik 3 OB
5.0 g, M 3.3 LIS X 3.4 BIE TR AR HIK
FEBMNE &R RBEAL, 14 FOCENS H RITFEEA R
W 7 Fin. Bk BRI AR EE S
JEBICE @Y. M. B, %, S R 2ALT FAD/WHO
FVFEIBEA R ADL B0 R, BT K
AN E 4B TR AT A SRR = A E

Table 7 Comparison of the ADI of 14 kinds of elements and the
consumption from roselle

JC KB

G PN BEL

% HAf/mg ADl'g % fAdmg DVe
Pb 0.002 4.29x107* Se 0.0074 4.0x107
Cd 0.0018 5.7x10°~7.1x107° K 0.083 2.0~3.0
As 0.0002 1.3x107 Na 0.0022 1.5~2.5
Cr 0.0022 0.02~0.05 Ca 0.049 1.0~1.5
Cu 0.015 0.03 Mg 0.013 0.3
Fe 0.0003 0.015 Zn 0.16 0.015
Co 0.0004 0.001~0.002 Mn 0.0007 0.005~0.01
4 &

SR FH R B 6 55 B R TR I T B 14 Fp
TCR M & LK R R, G, s g T
R, BT SR, HAMERIoERM. 2. e
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