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Abstract: Objective

the simultaneous determination of seven elements in Mori Cortex. Methods The medicinal samples were digested by the microwave

To establish a microwave digestion — inductively coupled plasma — mass spectrometry (ICP — MS) method for

digestion method, seven elements were determined with germanium (Ge),rhodium (Rh) and bismuth (Bi) as the internal standard
elements. The radio frequency power was 1.1 kW, the carrier gas was argon with a flow rate of 15.00 L/ min,the detector voltage
was — 12.50 V,the analog voltage was —2 000 V,the pulse voltage was 1 200 V,the auxiliary gas was argon with a flow rate of
1.20 L/ min,the atomization chamber temperature was 2 °C,the atomizer flow rate was 0.86 L/ min,the collision gas was helium
with a flow rate of 0.25 L/ min,the tuning mode was KED collision mode, and data were collected by the peak hopping mode
with a sampling depth of 10 mm, repeating three times. Results The linear ranges of lead (Pb),cadmium (Cd),arsenic (As),
mercury (Hg) , copper (Cu),chromium (Cr) and iron (Fe) elements were 1 — 100 ng/ mL (r>0.999 7). The limits of detection
were 0.002 7,0.002 1,0.029 1,0.002 9,0.015 0,0.020 1,1.153 0 ng/ mL respectively. The RSDs of precision and repeatability
tests were lower than 5.1%. The average recovery rates of seven elements were in the range of 89.16% - 96.47%,with RSDs in
the range of 2.02% —4.58% (n=6). Among the three batches of medicinal samples,Hg was not detected in one batch,and Cr was
not detected in three batches. Conclusion This method is simple and accurate,which can be used for the content determination of
seven elements in Mori Cortex.
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Multiwave 7000 T fRL IR T A (22 Z-A < B > R
A PR ) s NexION 350X Y b, JBGHE A& 55 85 1 I % 4%
(43R /R BRA AR AT PR RD) 5 Milli — Q B 4K b Bl 2%
F 48 (% [ Merck Millipore A ) s BWH — 09C AU i 2%
(v Pl 2= B A FRZA R 5 AE200 7 H 5 K7 (B
+ Mettler Toledo 2> &), K5 B/ 0. 1 mg) .

1.2 X%

Z (25 F) JC 2 1R & b5 #E % W ( 35 18 Inorganic
Ventures A ) , #it 5 5y P2 - MEB678634 , Jii & 1 &
1000 pg/ mL) s REATCEMERIR (At dbdr il iR
WFFEE 5 BWB2336 — 2016, T HE 4 1 000 pg/mL);
WHRIC K [ 45 (72Ce) BB (13Rh) 4 (2°Bi) | 50 K bR ifE
W (EZA 48 Ko TR AT I o iS4
S1H GSB 04 — 1728 — 2004,GSB 04 — 1746 — 2004,GSB 04 —
1719 - 2004, 5Tt ¥ B3 0 1 000 pg / mL) ; iR (L4
afi, fl[E Merck 28 7], L5 4 20353941532) ; /K Ay 4
K T B =28, W A VAT B A 25\ A BRA A,
HE5 439004 211001,211003,211206) , VLR 2 U
T 24 b RS B AL I F O sk AT P 2 I S I
2 HEEHER
2.1 REEH

ICP - MSAYZEL: ST Z 0 1. 1 kW N RS
(Ar) , 3% 4 15. 00 L/ min; &0 5 B FE R — 12,50 V;
B FE A — 2 000 V, ik e 24 1200 Vs Bl B
Ar, i 4 1.20 L/ min; 546 Z R B8 2 °C5 55 LA il
HA 0. 86 L/ min; Al <A Z S, Wiy 0. 25 mL / min;
B KED Rl AR 2 5 2000 SR A SR FH Bk 0 >R A5
L, RFERE 10 mm; R 31K,

T T fR AR T S B0 1 7 R 40 bar, ¥R IR
80 °C, F 1 B K A 10 bar / min, 20 min Ft &
250 °C, R4 10 min 5 FF LR R, i EERE 2 80 “CLAR AT
FT TR IO T e bt
2.2 BREHE

FRUEVE T A % I U R IR A PR e T (T Tk
JE 41000 wg / mL) KoK BT R bR HEV TR OB
1000 pg/ mL)4% 1 mL, & 100 mL 25 B, il 2% 4 ER
WWCER A RSB mL, & 10 mL A B,
2% WS PRIEWE S 70 5) A 1 mL 5 7TROC R4 1 e
BRI, M R TR A B v i I 65 T 5 K 28 B G 1, FH 2%
il T 5 VA B, R BB 1 mL 43 5% 7ROt %R 1,5, 25,
50,100 ng 1) RIBRER I o

TRA PIPRIE TR A 2% e USSR MR B 1000 g / mL

HIEE VBE VBT R AR MEA S 1 mL, B [F]— 100 mL %5
T MACE R AR E R mL, B 10 mL A5 &
R K 2 BT HNEE T mL 0K 1 ng IR
A PRI

B ST OB RE S B 60 CHYUMLAE Th T4 12 h,
THEPEAS IS | 1L 0 , B AR ORAE TR CIR PRk AS v Gl fe
SIEICETGYY) 0.5 o, K% FRE , B RV O
YL, NS ER 3 mL LR 1 mL, Jin=s 25 55, B0k i i
FEARIT ¢ LI A L ST i P I PR PR b R0 i &0l
T oK e RS A 50 mL A I, K PER I RE, Tk
WA TR, FAGER 257, B A i
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£, BN75
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RPE R HE 2. 210 R 5 bn HE W i, 75
2. 1300 NI 25 A BRI 52 , LA 2% FE RV W25 1, LA
K IOCE W E (X, ng / mL) M HEALFR, £ 03K 1Y 0
{855 A0 B P9 bR T 2 17 (B A EEAEL (V) S AR AR b A7 2R
PERE 25 R WL,
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Tab.1 Results of the linear relation test

Akt WAELE = )27 r L E (ng/ mL)
Ph B; ¥,=0.037X,+0.001 0.999992 1~100
Cd "“Rh Y,=0.005X,-0.001 0.999 963 1~100
As "Ge ¥, =0.028X,+0.000 0.999 996 1~100
Hg Bj Y, =0.006X, +0.000 0.999 706 1~100
Cu "Ge ¥;=0.127X,+0.286  0.999 738 1~100
Cr "Ge Y,=0.256X,-0.329 0.999 778 1~100
Fe "Ge Y;=6.737X,-0.007 0.999 943 1~100

RN R 254 ML 2. 2 1R 25 [ 11y, 346 2. 130
TR SR A AR A, DA 1V W 1AL I 3 A5 o Ml
FEX I Jo e v B SR PR L 45 SR 435124 0. 002 7,0. 002 1,
0.029 1,0.0029,0.0150,0.0201,1. 153 0 ng/ mL,

%R N EZ TR IBR AR ER I (KU R &
WeFE 4 25 ng / mL) i B, 5 2. 1 00 R385 2514 20
FE 6 UK, 0 SR ) L AR o 45 S 7 5T 2 B2 A Y RSD 43 53]
K 3.56%, 2.38%, 2.56%, 1.98%, 1.43%, 1.67%,
1.79%(n = 6) , KRG RIS

PSS HURE A (L5 211001 B3R 25 0. 5 ¢,
FEBHRAE , 3 2. 2 300 F 7 AT A8 Al i S i 6 10
Pz 2. 130 156 2% 14 1 R A 30 53 M 1 A I T AR
i G T R TR R 518 0. 886 7,0. 379 3,
2.3907,0.0024,18.201,0( KK ), 18.201 mg/ ke,
RSD 53 5 M 4. 11%, 3. 54%, 2. 62%, 5. 01%, 1. 03%, 0
(R ,2.10%(n=6) , LA EEE R I

TR [ S - R HRCE 203 A o (524 211001)
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Tab.2 Results of the recovery test (n =6)

B RHE mAE WEE EMCE X RSD

Bl REE

Hasds hAgs  NEE  wkE X RSD

T Ll 2

rE (g (ng) (pe) (pe) (%) (%) (%) | &EF (g (ng) (pe) (ng) (%) (%) (%)
Ph 0.5109  0.4530  0.075 0.5214  91.20 0.505 0.0012  0.075 0.0710  93.07
0.5054  0.4481  0.075 0.5134  87.07 0.5163  0.0012  0.075 0.0679  88.93
0.5025 0.4456  0.075 0.5155  93.20 0.5131  0.0012  0.075 0.0657  86.00
0.5107 0.4528  0.075 0.5159  84.13 R Cu  0.5103 9.2880  0.075 9.3601  96.13
0.5093  0.4516  0.075 0.5209  92.40 0.5089 9.2625  0.075 9.3356  97.47
0.4996  0.4430  0.075 0.5144  95.20 0.5039 91715 0.075 9.2411  92.80

Cd 0.5109 0.1938  0.075 0.2636  93.07 0.505 9.4736  0.075 9.5409  89.73 DA 3
0.5054  0.1917  0.075 0.2614  92.93 0.5163  9.3972  0.075 9.4715  99.07
0.5025  0.1906  0.075  0.2596  92.00 0.5131  9.3389  0.075 9.4112  96.40
0.5107  0.1937  0.075 0.2607  89.33 L2 Cr 0.5103  0.0000  0.075 0.0697  92.93
0.5093  0.1932  0.075 0.2601  89.20 0.5089  0.0000  0.075 0.0702  93.60
0.4996  0.1895  0.075 0.2610  95.33 0.5039  0.0000  0.075 0.0663  88.40

As 0.5103  1.2200  0.075 1.2938  98.40 0.505 0.0000  0.075 0.0705  94.00 I T
0.5089  1.2166  0.075 1.2881  95.33 0.5163  0.0000  0.075 0.0693  92.40
0.5039 12047  0.075 1.2750  93.73 0.5131  0.0000  0.075 0.0721  96.13
0.505 1.2444  0.075 1.3159  95.33 oA 2 Fe  0.5103  0.5068  0.075 0.5801 97.73
0.5163 1.2343  0.075 1.3082  98.53 0.5089  0.5054  0.075 0.5796  98.93
0.5131 12267  0.075 1.2998  97.47 0.5039  0.5005  0.075 0.5670  88.67

Hg 0.5103  0.0012  0.075 0.0694  90.93 0.5205 0.5170  0.075 0.5851  90.80 B9l
0.5089  0.0012  0.075 0.0655 85.73 0.5163 05128  0.075 0.5831 93.73
0.5039  0.0012  0.075 0.0689 90.27 89.16 3.23 0.5131  0.5096  0.075 0.5801  94.00

290.5 g, KW FRAE , T 6 03, 43 SRS B AR & Fn o o
W (45 0 R R IR0 50 ng / mL) i &, 3% 2. 2 30
O A A A A R, TR 2. 1 T R A R A I
E ISR W AR, TSR OR 25 R LR 2,
2.4 HmEENE

B3 HEARE A, 42 2. 2 00T J 3 o A s A L
2. VIR U5 SR AR A I , ARSI il S vk 345 iR
A R 7RO R E AR R 3,

*®3 RARGHHERFTIMITESE(mg/kg,n=2)
Tab.3 Results of the content determination of seven elements in

Mori Cortex samples (mg/kg,n =2)

HE Ph Cd As Hg
211001 0.8867 0.3793 2.3907 0.0024
211003 0.7560 0.2561 1.2650 0.0036
211206 0.9852 0.2950 0.9567 kiah
3 Tt

H A, 2020 4F JR b [ 24 8 A6 3 25 41 5 i
4 JE N A T A BR A SR T 7E 5 B 2R I I
AR E I TC 4 IR R ) R A T (H (et
A ARG ) (2015 47 b ) H B B 2SR Akt 5 v A
E Y FEHE As, Pb, He, Cd, A7 UEFR {8 43 51 4 2, 10,

94

Cu Cr Fe
18.2010 Afxd 0.9932
10.3220 K 1.0230
11.2090 K% 0.8560

1,5 mg / kg, feGERIPI LA i G Ph AT Cd 1R B2
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