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i E: B @B ESEE FAIE (inductively coupled plasma mass spectrometry, ICP-MS) EEE MR 72 4 AL
Cd. Pb. As. Hg. Co. V. Ni. Cu. Li. Sb. Ba. Mo. Sn. Cr. Na. Mg. Al. Ca. Ti. Mn. Fe. Zn. Ga. Se. Sr. Tl #t
it 26 FEHTTHRIIE T7¥%. F5E IR G AR B A 3 5, ARIEAEXT 70 T B B RN R AR, o LA
ZNa. #*Mg. Al “Ca. ®Ti. 5'V. 2Cr. *Mn. *Fe. 3Ni. *Co. ®Cu. *Zn. Ga. 7As. 7Se. 36Sr LA 2Ge 1 N H¥5;
%Mo~ MCd. "8Sn. '2Sb, 13Ba LA SIn fEJYAR; 2Hg. 2%TI. 28Pb LA 2OBi fE NN AR. XIFRHERER . 2 EE S s
ST T, SR bR I 22T E BT . i ICP-MS VEHHTIE . £55R 26 FEHLG R LM X 240 r=0.999 6,
PR 0.001~1.500 pg/L, ERFRN 0.01~5.00 ug/L, K% 55 HZ RN RSD /M F 5%, “FYEERTE 82.64%~
106.44%, RSD ¥/ 5%, Xf 3 AN KM 12 {FEREEAT TIE, 26 FouRi & BEAEN, HA Na. Mg, Ca. Fed fic
EHE RS, BT 500 pg/g, Cd. Pb. As. Hg. Co. Li. Sb. Mo. Sn. Cr. Se. TI K& &AL, /T 1 pgg.
&R AL, NMEMEEICE, W Nay Mg, Ca & EIE R, Cd. Pb. As. Hg 5 H FEILR T EILEL. BIE (hEZ )
2020 FERR—FBHIE R, AfH Cdy Pby As. Hg 55 Cu IFFEMUE. 58 1ZJ7ENE . #ERG, wT LR TNk 2= & AL e bl
TCER HIIE -
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Analysis of inorganic elements in Jiawei Zuojin Pills by ICP-MS
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Abstract: Objective To establish a method for the simultaneous analysis of 26 inorganic elements in Jiawei Zuojin Pills (¥R ZE 4
#, JZP), including Cd, Pb, As, Hg, Co, V, Ni, Cu, Li, Sb, Ba, Mo, Sn, Cr, Na, Mg, Al, Ca, Ti, Mn, Fe, Zn, Ga, Se, Sr, Tl. Methods
After JZP was treated by microwave digestion, the internal standard was selected according to the molecular weight, Ge was used as
the internal standard for 7Li, 2’Na, 2*Mg, ?’Al, “°Ca, ¥*Ti, 3!V, 32Cr, 3Mn, *Fe, **Ni, ¥Co, %*Cu, %Zn, "°Ga, " As, "’Se and *Sr; ’In
was used as the internal standard for Mo, *Cd, ''8Sn, '2'Sb and '3"Ba; 2*’Bi was used as the internal standard for 2°?Hg, 2°°T1 and
208pb, The standard solution, blank solution and test solution were analyzed, and the quantitative analysis was conducted by standard
curve method. It was determined by ICP-MS. Results The detection limits and quantification limits of 26 elements were in the range
0f 0.001—1.500 pg/L and 0.01—5.00 pg/L. The 26 trace elements showed the good linearity in the selected concentration ranges (» >
0.999 6), with the average recovery from 82.64% to 106.44%, while their RSD was below 5%. Twelve batches of samples from three

manufacturers were determined. The content difference of 26 elements was relatively large, among which the content of Na, Mg, Ca
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and Fe was relatively high, all of which were greater than 500 pg/g, the contents of Cd, Pb, As, Hg, Co, Li, Sb, Mo, Sn, Cr, Se and Tl

were relatively low, all less than 1 pg/g. The results showed that the contents of major elements such as Na, Mg and Ca in human body

were relatively high, and the contents of harmful elements such as Cd, Pb, As and Hg were relatively low. According to the requirements

of Chinese Pharmacopoeia, Volume I, 2020 edition, Cd, Pb, As, Hg and Cu in this product met the requirements. Conclusion The

method is rapid and accurate, and can be used forthe quality control of inorganic elements in JZP.
Key words: Jiawei Zuojin Pills; ICP-MS; microwave digestion; Cd; Pb; As; Hg; Co; V; Ni; Cu; Li; Sb; Ba; Mo; Sn; Cr; Na; Mg; Al;

Ca; Ti; Mn; Fe; Zn; Ga; Se; Sr; Tl

Ik 72 4 AL (Jiawei Zuojin Pills, JZP) W#k T
(HHEZGH) 2020 FRR—HB, HIE. RS 14
WK 2R AR, B IRRIS . BRAR R I DR
AIELYGRTT ARG K T B A G E I s, &
BRO R BAHRR. BRI il iR,
AT LA IZ A 2R BT E RBP4 itk
BE R RIS RZE R,

LA, B TR DI R R 25 e s R
P/} (The International Council for Harmonisation
of Technical Requirements for Pharmaceuticals for
Human Use, ICH), X} -Jn% B0 78 % HT 5 [ br
FER, — 7 T FR AR 6 ANk 223 Bt 3, ICH-Q3D
(R1) fJ#L5E Pb. Cd. As. Hg Jy 1 K&, X
BETR BN NIR R A FI, EL) A A H Bl BR ]
i, BlnEhEbs, SXHas. &, Wik, Bk,
OIMEF NS IEZN RRERGE, Aot
W25, H— P2 it o R 24k
P B ) 2R ER R ), A R AL AR IR AU
WANT] DA, AR TT R R VF 2 Il R AR B R 1
OS], XX E KRG A EEHMER, PotRRE
YeRFIEFIEMYIRE, MR, SRS 52
1A I, R, 6T G R T R AT 0 i
Rt B, BRI P RN u R, X
REIA B T F e = g T8 B 1 .

B, hagrhnRm ot TR IFEA R 7RI
itk (atomic absorption spectrometry, AAS). H
R A S E TR RS 6HE VL (inductively coupled
plasma emission spectrometry, ICP-OES). Hi/EH&
S TR FEL (inductively coupled plasma mass
spectrometry, ICP-MS) 20261, AAS K24y HF| H 5
T OGRS, FrRL R ekl — Moo R &
% ; ICP-OES Ml ICP-MS HIHEREHR 7> L 55 8 71402
S AR, ICP-OES & )52 62t (165~800
nm), FrLARIAI 2 AREME K] ICP-MS AHLLT-H
B2 M, RARBUES. RN R A
s/ BAmE SN IEAL R ae 1,

%71 9% B 2 S HE) o R I Tk, ]
I %071 CAE A 256 Te 3 M T AR 2T
{ZE)EH [20-25] R

A SR ICP-MS Y5 38 Nk 72 4 FL A 26 Fil
ME TR, 4 Cd. Pb. As. Hg. Co. V. Ni. Cu.
Li. Sb. Ba. Mo. Sn. Cr. Na. Mg. Al. Ca. Ti.
Mn. Fe. Zn. Ga. Se. Sr. Tl, MITCZE T %1%+
AT, RIEH TGRS ChEZ8) 2020
SRR I HFLE -
1 (SRR

ICAPRQ HUBHE &5 5 ARG, KEFEER
KR AT MARS6 BT ARAY, SEE CEM A F;
Mettler XSR105 HLF- 73 R, Fi AR TR 2
A7]; Nanopure ZH7KAY, 36 [EFEE IR A F];
KQ2000 i JiHveas, @A EIRAF.

Cd. Pb. As. Hg. Co. V. Ni. Cu. Li. Sb.
Ba. Mo. Sn. Cr. Na. Mg. Al. Ca. Ti. Mn. Fe,
Zn. Ga. Se. Sr. Tl Bi. Ge. In PijCEbruEVER
(1000 pg/mL) ¥ B [ A .48 K F 13 Lo i
MRy SR, MOS 2, RIEE KA RHY
HIRAF] JZP 3t 12 MR, Jbat A5 H 2545 R
AT}, #E5N 1705061. 1705062+ 1705063 1903226
AR R AR A ], #6505 190102, 190501
190903, 191101; VLI FHERIEHIZGHR AR, it
5591900217, 1900524, 1900809, 1901004; 434
%5 N S1~S12,
2 FAEEHR
2.1 FREMIAR

Iy IS TR PR EER, MR BEUGE, A
5% FHBRAE RRER, 43l 435] Cd. Pb. As.
Hg. Co. V. Ni. Cu. Li. Sb. Ba. Mo. Sn. Cr.
Na. Mg. Al. Ca. Ti. Mn. Fe. Zn. Ga. Se. Sr.
T1 5 5 504 20 104 504 1.04 10 100+ 200.
200, 20, 1.0~ 100. 10. 1.0. 20. 200. 400. 500-
500. 50. 200. 500, 500. 200. 10. 100. 1.0 pg/L
(IR S A -
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22 AFRRRE

HY Bi. Ge In ¥t R bnEATRIE &=
T SYo s BRI WEAT IR, B2, 51, 13
FIVREVEW, BN PRS-
23 #HimIBRSTHBER

R FRIUIIRZE & AR R, £505¢g, BT
THAREETR, EBORWER 20 mL, FHHATIRA,
o, RN EE R ARG, A A
JE AT, ECH AR NERTHE S 190 C,
BE AR RN 25 mine FRiE M sE SR U, HE
FER, L EhSAZERTE. RS,
BT 100 B, DKE AT 2 kg%, U
B EIEE T EY, ERZRZIE, B4, [/t
RTINS

[FVEIEAT 25 LRI ) 45
2.4 ICP-MS &

ST ZE 1550 W 540 SRR R 1.20 L/min;
S ERE 2.5 C M EBEAC bR (KED);
b S AR E 4.0 mL/min; A SRR E 15
L/min; 4B SRR & 0.8 L/min; 223 40 r/min;
FEANFE S B I RO 3 K.
25 MEFRE

R4 A KT & 1K/ E B AR, o
"Li~ #Na. 2*Mg. ?’Al. “Ca. ¥*Ti. 3V, 32Cr. 3Mn.
Fe. 38Ni. ¥Co. ®Cu. %Zn. °Ga. As. 7’Se.
86Sr L 2Ge 1E NFF: %Mo, 114Cd. !13Sn. 12ISb.,
137Ba u IISIn ﬁ;y\jlj\]*i:’ ZOZHg\ ZOSTI\ 208Pb U\ 209Bi
VE R AR STFRUE AT 25 A IS R A
BEAT M, R bR UE 2R34T 2 2 AT
2.6 ZEMEEFRIAE

BARAE SRR B R, ) S% R R IR M R
BRI PRI %R “2.47 TR ICP-
MS ZAFRT “2.57 TR Akt ATl e, DARRAE
JREIRFEEARBALER (XD, JOE M NAE -5 PR I R
W ECAE A AR (YD) JEATERVEIRDA AT, 75 H [EH
JrFEA - fH, BEAARBUE N 1.
27 KMRSEEMRIALE

FIE “2.47 TR ICP-MS 264441 “2.57 TR )5
e SR R SY% IR E M e 11 IR, xF4h it
1700, DA AR AR ) 3 A5 Fm it 22 BT XS I (1)
WRPEMEAE AT, LAZS VA RAE R 10 545
122 BITRt LR BEAELVE A e PR 2S), 25 R B AT
HRE, BAEHUENE 1.

2.8 fEEHEEIRLE

FlE “2.47 TR ) ICP-MS 441 “2.5”7 T~
Jri, BU“2.17 BUR g AR T E L IE 6
%, Cd. Pb. As. Hg. Co. V. Ni. Cu. Li. Sb.
Ba. Mo. Sn. Cr. Na. Mg. Al. Ca. Ti. Mn. Fe,
Zn. Ga. Se. Srv TI 17T 2 W RLAE 5 PR B AR 1)
FUAERE 2 FE 7 N 1.67% 2.23% 1.87%. 4.11%.
2.62%-2.83%- 1.88%- 1.91%- 3.04%- 2.95%- 3.55%-
3.62%-2.22%- 3.48%-3.13%-2.71%- 1.88%- 1.47%-
1.28%-2.76%- 3.34%- 1.42%- 1.82%12.33%12.93%-
1.55%, SiREWILTRIKEE LN RSD B0 T
5%, RUIKEE P RLIF.
29 ESMRAW

HUIPRZE G AR (A5 19032260 £ 0.5 g,
it 6 4y, MR “2.37 TR 7 ik AR A A
I8 “2.47 TR ICP-MS 2 EA1 “2.5” TR Jrikidt
FEMSE, X TG 20 SR -5 A AR BAR ) EEAE AR AR
MM 2634715, Cd. Pb. As. Hg. Co. V. Ni.
Cu. Li. Sb. Ba. Mo. Sn. Cr. Na. Mg. Al. Ca.
Ti~ Mn. Fe. Zn. Ga. Se. Sr. Tl Ji=% %1 RSD
SN 3.11% 1.09%- 1.23%- 2.72%- 1.67%- 2.88%-
3.18%- 1.49%- 3.82%- 3.33%- 4.05%+ 4.17%- 1.22%.
2.11%43.23%- 1.86%- 2.37%- 1.94%. 1.66%- 3.38%-
1.36%- 3.28%-. 4.11%. 4.26%. 1.45%. 2.77%, %
JLE S E0 RSD 5/ T 5%, R E G RIF.
2.10 FBEMIRIE

BUINRR 2 4 AL (Hib5 19032260 £ 0.5¢, 117,
I8 “2.37 TR 7k &AL a5 “2.4”
TR ICP-MS 44FH1 “2.57 TR 7iilE, 25T
0. 1. 2. 4. 6. 8. 10+ 12h BUEEHEIT /0, Xt
FM NAE 5 P9 FRiE R Y ECAE AN bR 2 4Tt
%, Cd. Pb. As. Hg. Co. V. Ni. Cu. Li. Sb.
Ba. Mo. Sn. Cr. Na. Mg. Al. Ca. Ti. Mn. Fe.
Zn. Ga. Se. Sr. TI ] RSD %358 1.37%- 1.38%-
2.66%- 3.39%- 2.54%-2.26%- 1.95%- 1.99%. 2.08%-
1.77%- 2.36%- 2.73% 2.46%- 2.88% 2.41%-2.51%-
1.43%- 1.49%-2.12%2.39%- 3.05%- 1.76%+ 1.91%.
2.28%- 2.61%- 1.81%. % JCE K RSD ¥/ T 5%,
T A RAE 12 h WA E M R AT
2.11  fneEEERIRLE

BUINMRAE 4 4L (165 1903226) 27 0.25g, it
9 43, IINEFE % 703 0 EAH 2 BIARE S
FZIE “2.37 WUR J7 ik &ALl s, 15 “2.4”
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1 BRENZEMER. KHIR. EER
Table 1 Linearity, LODs and LOQs of elements

TLRAIR EYEWEE: r LEPEVE R/ (ug LY ot PR /(g L™ BB/ (ug L™
Cd Y=1.567X107 X—0.037 0.999 7 0.20~20.00 0.006 0.020
Pb Y=5.423X107° X+0.053 0.999 7 0.10~10.00 0.001 0.040
As Y=3.521 X104 X—0.084 0.999 8 0.50~50.00 0.030 0.100
Hg Y=1.163 X107 X—0.038 0.999 6 0.01~1.00 0.003 0.010
Co Y=1.146 X103 X+0.051 0.999 8 0.10~10.00 0.001 0.040
A" Y=2.147X10"* X—0.089 0.999 9 1.00~100.00 0.150 0.500
Ni Y=3.014X10* X+0.074 0.999 9 2.00~200.00 0.200 0.600
Cu Y=1.735X10"* X+0.106 0.999 9 2.00~200.00 0.300 1.000
Li Y=2.632X10*X—0.138 0.999 7 0.20~20.00 0.060 0.200
Sb Y=3.386 X107 X+0.051 0.999 7 0.01~1.00 0.003 0.010
Ba Y=5.528 X107 X+0.173 0.999 9 1.00~100.00 0.150 0.500
Mo Y=7.532X107 X+0.017 0.999 9 0.10~10.00 0.015 0.050
Sn Y=3.183 X107 X+0.034 0.999 7 0.01~1.00 0.003 0.010
Cr Y=6.039X10* X+0.038 0.999 8 0.20~20.00 0.060 0.200
Na Y=2.365X10"*X+0.257 0.999 9 2.00~200.00 0.150 0.500
Mg Y=1.478X107* X+0.217 0.999 9 4.00~400.00 0.300 1.000
Al Y=2.385X10"* X+0.163 0.999 9 5.00~500.00 0.600 2.000
Ca Y=3.362X107 X+0.038 0.999 9 5.00~500.00 1.500 5.000
Ti Y=1.165X107° X—0.027 0.999 8 0.50~50.00 0.150 0.500
Mn Y=1.527X10"* X+0.048 0.999 9 2.00~200.00 0.150 0.500
Fe Y=3.264X107 X+0.174 0.999 6 5.00~500.00 1.500 5.000
Zn Y=5.184 X107 X+0.146 0.999 9 5.00~500.00 1.500 5.000
Ga Y=1.264X107° X—0.037 0.999 9 2.00~200.00 0.150 0.500
Se Y=4.162X107° X+0.263 0.999 8 0.10~10.00 0.015 0.050
Sr Y=2.153X10* X+0.173 0.999 9 1.00~100.00 0.150 0.500
Tl Y=1.842X10"* X+0.066 0.999 9 0.01~1.00 0.003 0.010

TR ICP-MS £ FA “2.5” TR kit FE e, XF
TG W SAR 55 A A e AR ) B ARLAR N b o i 2R 384T
THE, IPEEE, 455 Cd. Pb. As. Hg. Co.
V. Ni. Cu. Li. Sb. Ba. Mo. Sn. Cr. Na. Mg.
Al. Ca. Ti.» Mn. Fe. Zn. Ga. Se. Sr. Tl #J°F#J
TNAE [E R 53 3 88.54%  94.48% . 89.26% -
87.32% - 85.44% . 86.25% . 98.45% . 102.86% -
105.22%.82.64%.98.05%.97.43%-.90.95%-.92.11%.
88.35%. 106.44%. 104.28%-. 103.83%-. 105.62%.
93.64%- 89.14%- 91.49%. 84.38%- 95.84%- 96.66%-
97.05%, RSD 43714 2.45%- 1.87%- 1.93%- 2.37%-
3.29%-+3.03%-+ 1.29%-.3.72%+4.27%-4.17%-+ 1.28%-
1.73%-3.66%- 2.38%- 1.07%- 3.28%- 3.24%- 2.87%-

2.13% 1.47%- 3.05%- 1.94%- 2.67%-2.97%- 3.28%
1.67%, A W% T0 3 P34 [ R T 80%~120%,
RSD /T 5%, RENZTTIEMER B R 1T
2,12 HEGRINE

B3 AN KA 12 #nskA 40 (S1~S12),
B34, SRR “2.37 TF 7 v A& VAR
T8 “2.47 UK ICP-MS S5 EA1 “2.5” TR 7 ikt
FEDE, oo zma SAE 5 A AR B T EOE, RN
WM AT I, AR NAR 2. W, 26 FUcHR
FI&EEEF8 KN, HF Na. Mg, Ca. Fe 4 Fiot&k
F& b s, KT 500 pg/g, Cd. Pb. As. Hg.
Co. Li. Sb. Mo. Sn. Cr. Se. Tl (& &L, ¥
/NF 1 pglgo



« 6868 PED 202111 8 B52% 5228 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22
*2 THTEMUESER (X+s,n=3)
Table 2 Quantitative determination of inorganic elements (X £ s, n = 3)
s/ (ngg™)
s :
Cd Pb As Hg Co A% Ni
S1 0.2341£0.013 0.173£0.011 0.593£0.022  0.021+0.003  0.117%+0.006 1.117%+0.031  2.213£0.044
S2 0.23240.011 0.170£0.009  0.588+0.018  0.0154+0.003 0.110+0.010 1.1234+0.032  2.205%0.033
S3 0.23140.009 0.165+0.011 0.59940.019  0.0254+0.001  0.121£0.007 1.105+0.027  2.211%0.064
S4 0.245%0.010 0.169£0.011 0.584£0.025  0.013+0.003  0.111%+0.007 1.111%£0.025  2.219£0.062
S5 0.231£0.008 0.178+£0.012  0.591+0.020  0.011%£0.001  0.115%£0.004 1.119£0.044  2.22140.043
S6 0.23940.011 0.175+0.007  0.58140.021 0.0224+0.002  0.11940.006 1.1254+0.054  2.214+0.048
S7 0.25140.010 0.1794+0.007  0.58840.021 0.01440.002  0.122£0.005 1.1224+0.038  2.217%0.053
S8 0.241£0.007 0.166+0.010  0.577+0.016  0.017%£0.001  0.1254+0.005 1.115£0.029  2.20610.058
S9 0.231£0.007 0.164+£0.006  0.571+0.016  0.024+0.001  0.113%£0.006 1.103+0.041  2.2024+0.039
S10 0.23340.008 0.171£0.005  0.58540.018  0.0234+0.003  0.113+0.008 1.112+£0.062  2.204+0.047
S11 0.25340.011 0.1814+0.008  0.59540.028  0.02940.002  0.131£0.009 1.1324+0.055  2.234+0.043
S12 0.251£0.012 0.162+0.008  0.566+0.023  0.013%+0.002 0.101+0.010 1.103%£0.033  2.2184+0.072
i U (ngg )
e :
Cu Li Sb Ba Mo Sn Cr
S1 35.563£0.077 0.43210.011 0.021£0.001  2.503+0.044 0.125£0.011 0.015+0.001  0.553£0.011
S2 35.577£0.083 0.421£0.012  0.033+0.003  2.548+0.053  0.121+0.012 0.011£0.003  0.563+0.011
S3 35.568£0.084 0.425+£0.009  0.027+0.004  2.523+0.064 0.114%0.009 0.025%£0.003  0.577+0.008
S4 35.5661£0.048 0.4114+0.018  0.025+0.003  2.536+0.051  0.110+£0.019 0.028+0.003  0.555+0.013
S5 35.553£0.056 0.442+0.014  0.015+0.003  2.528+0.061  0.137%+0.016 0.037%£0.002  0.559+0.015
S6 35.555+0.074 0.448£0.011 0.035£0.002  2.527+0.088 0.141£0.011 0.019+0.002 0.541£0.016
S7 35.574£0.083 0.435£0.010  0.028+0.001 2.511+0.073  0.144£0.010 0.027£0.002  0.547%0.011
S8 35.579+0.085 0.451£0.009  0.0411+0.004  2.562+0.071  0.1394+0.010 0.033%£0.001  0.5314+0.017
S9 35.547£0.073 0.4471£0.011 0.038+0.004  2.577+0.081 0.1174+0.017 0.0224+0.003  0.538£0.012
S10  35.538+0.069 0.415£0.011 0.023£0.003  2.537+0.063 0.148+0.017 0.042+0.001  0.557£0.012
S11 35.774£0.078 0.455+£0.016  0.044+0.003  2.614%+0.053  0.1571+0.022 0.045%£0.001  0.589+0.009
S12 35.43140.092 0.407£0.012  0.0174+0.001  2.505+0.058 0.1224+0.025 0.016+0.001  0.53340.008
‘ JRE S HU (ngrg )
i
Na Mg Al Ca Ti Mn Fe

S1  1514.234+10.236
S2  1522.261+12.572
S3  1519.367+11.284
S4 1524783+ 13.724
S5 1517.236x12.734
S6  1519.6431£15.375
S7  1522.379+11.892
S8 1528.612+14.221
S9  1511.479+14.431
S10 1513.269+15.654
S11 1531.22249.693

S12 1510.3524+16.666

1 815.2294+14.555 30.128 =5.365 3 232.274118.345
1 825.376+17.426 26.156+3.265 3 243.673£15.548
1819.783+10.478 25.126+4.376 3 237.135+14.683
1811.987+14.745 33.119+2.555 3 248.163 +14.487 1.438+£0.015 74.123+12.089 971.125+15.478
1 824.235+12.487 36.127+6.356 3 221.538+17.873
1 827.643 =13.335 38.193+4.276 3 227.347£20.236 1.637£0.088 66.854+12.378 963.246+11.489
1833.3451+11.242 31.376+5.587 3 222.438+12.237 1.267+0.093 77.498+12.283 974.753+7.228

1822.678+11.573 35.36513.689 3 241.456+8.378

1817.142+15.111 27.278+5.527 3 236.893£16.673
1818.251+11.897 33.386+6.648 3 231.368 £10.243
1 835.266118.583 39.478+3.589 3 249.492+14.386 1.671+0.033 83.7241+9.254 981.134+14.386
1 809.834+19.299 26.745+2.259 3 220.526+15.238

1.423£0.016 84.274+6.222 953.236+5.376
1.537£0.021 80.853+5.255 951.568+8.567
1.4111+0.017 89.436+11.345 966.981+10.873

1.468£0.017 81.4371+10.378 950.642+13.368

1.385+0.063 83.437+11.277 971.158 +16.268
1.647£0.047 73.367x7.775 956.258+5.239
1.444£0.025 79.223+11.346 958.642+17.228

1.409+0.044 65.3861+16.251 955.624+10.277
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RSB (pgg ™)
U
Zn Ga Se Sr Tl
S1 75.3791+4.443 20.2641+2.228 0.252£0.006 10.236+2.276 0.02340.001
S2 78.478 +6.468 18.892+3.258 0.22740.006 11.864+2.247 0.017%0.002
S3 70.246+5.237 22.173+£4.018 0.23840.005 15.153+1.258 0.019%0.001
S4 73.8651+8.367 25.1961+2.238 0.23440.007 9.258 £5.371 0.021£0.002
S5 80.3461+3.246 23.2691+5.276 0.283£0.001 9.824+£5.376 0.02740.003
S6 81.8461+4.276 17.749+2.247 0.24010.002 9.94545.587 0.024+0.003
S7 72.2671+4.268 18.824+6.284 0.21740.005 15.268+1.209 0.0310.001
S8 69.268 :3.376 27.2641+4.248 0.238£0.001 19.52440.226 0.028 +0.003
S9 69.52717.238 19.173£7.268 0.231£0.004 13.7254+1.223 0.02140.001
S10 74.5231+6.248 29.195+£1.227 0.28940.004 16.2124+0.423 0.015%0.002
S11 79.5681+5.386 31.113£1.276 0.29740.006 19.246+1.376 0.03240.002
S12 64.8241+7.222 21.524+7.273 0.211£0.011 12.271%3.587 0.01640.001
3 g — B RA R ICR SRR RIT FHEEA. K,

3.1 FEmALE

TCERME S AR PR AT AN L, B

S fE R I 25 5 . B AT AT AL ER A ik R R
L, R LS MRE . EGRTEK
WAL R AR A R . AT AR
FEE, TR R MR T BN E AUER . ISR
PeREFGR o IR L TR STk, 1BiE
BAEPGE, T, BHERE, TRATERERBH
FEE AT R i O A3, ORAIEAE i 00 5 PR PREBf 12
32 SRS

XF 3 AN 12 SR AT TIE, 26 Fho
FMEEERBKR, HP Na. Mg, Ca. Fe 4 Fiut
RS EE S, ¥WAT 500 ug/g, Cd. Pb. As.
Hg. Co. Li. Sb. Mo. Sn. Cr. Se. TI & &L
AR, /T 1 pg/g. BRI, ANMEMFEIT
%, W Na. Mg. Calf &=, Cd. Pb. As.
Hg FAFH U R 2 HEUC. R (hEZH) 2020
FERR —HB0T T A R B TR 2R T AR R
W E G JREAT T HE, Pb AT 5 mg/kg; Cd A
335k 1 mg/kg; As it 2 mg/kg; Hg AFid 0.2
mg/kg; Cu AfFid 20 mg/kg. X T4 5 I A e H
FHOCRREE . MRHETHE, A Cd. Pb. As. Hg 5
Cu BIFF & HE -

AL, RTARPRA S TR S R 2
MR RIE TG EH— DT IR e & A eI
FUAAHFECR, WAMNAEGRKITTER. Bl E
BT, BRREW VA FoR N E R, Xaehg it

eI E B A P TR T LB ARSEES
At ICP-MS v sk /2 & A 1 26 FloTER, 7
A AEIAIE, KW TZERAT . IR 12
HERE S A G RBEAT T HERAII E, SRR ET
KR ERINE . ZIEAON IR A & AL
S FORINE PR FH 24 22 A 4R AL, [R]AF Hg Hh 245 [
PR TG 3R B E SRS B RO SRR, R
2yt — 0 5 E BRI R SR
FBAR ALY ERREAEF SR
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