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St VA 5% FEBR R ARG, 5 AV IS AR Bk AR, RN B BAR 4 B TR RN S A R . BRA(EA)RE A 0.92 L/min,
3 A (R A)ARE A 45 Lmin, 90 %4 1895 W, F 5 F A7 % 4 18 L/min, & ik % 40 r/min, k#kkﬂi‘lﬂi] 65 s; M FHE X,
ARIERER, R RAAEXAYIEREX, EE R AR, BT 70 CEMXE 1.3ANABETIiE R, B kBT E L R4S
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Content Determination of 20 Element Impurities in Aminomethylbenzoic Acid Injections and Its
Compatibility Investigation

HUANG Hai',ZHANG Yaowen', SONG Jiaxuan®, YU Ming', XU Wankui'(1. Liaoning Institute for Drug Control/
Liaoning Province Inspection and Testing Certification Center, Shenyang 110035, China; 2. Dept. of Pediatrics,
General Hospital of Northern Theater Command, Shenyang 110016, China)

ABSTRACT OBJECTIVE: To establish a method to determine the contents of 20 elements impurities in Aminomethylbenzoic
acid injection, and to investigate its compatibility in low-borosilicate glass ampoules. METHODS: The sample was diluted with
5% nitric acid solution, and then determined by ICP-MS using scandium, indium and bismuth as internal standards. The nebulizer
flow (argon) was 0.92 L/min, collision gas flow (helium) was 4.5 L/min, RF power was 1 895 W, plasma flow was 18 L/min,
pump speed was 40 r/min, injection delay time was 65 s. The collision mode was used as measurement mode, the data sampling
adopted peak skipping mode, and repeated for 3 times. The accelerated test was carried out after sample was stored at 70 °C for 1
and 3 months, and the compatibility was investigated by comparing the change trend of element impurity content. RESULTS: The
linear range of vanadium, cobalt, chromium, arsenic, cadmium, antimony, mercury, thallium and lead were 0.01-20 pg/L; those
of magnesium, aluminium, ferrum, nickel, copper, zinc, barium were 0.1-200 pg/L; those of boron, silicon, potassium and
calcium were 1-2 000 pug/L (r=0.999 8). RSDs of precision, intermediate precision, stability (8 h) and repeatability test were all
lower than 6% . The limits of quantitation were 0.000 7-2.986 3 ng/L; the limits of detection were 0.000 2-0.895 9 pg/L. The
average recoveries were 88.50%-111.00% (RSDs were 0.52%-2.33% , n=9). The minimum content of 20 element impurities was
less than detection limits, the maximum contents were 3 835.9 pg/L (0 month), 10 448.4 pg/L (1 month), 17 261.2 pg/L (3
month) in Aminomethylbenzoic acid injection from 8 manufacturers. Among the 20 elements impurities, except that boron,
aluminum, magnesium, silicon, calcium and potassium were not specified, the contents of other elements were less than the
threshold. The research of compatibility showed that the impurity contents of seven elements such as boron, aluminum, silicon,
potassium, zinc, arsenic and barium showed an increasing trend. The silicon concentration, silicon/aluminum concentration ratio
and silicon/boron concentration ratio in the accelerated samples after stored for one and three months were significantly different
from those stored for 0 month. CONCLUSIONS: The established method is sensitive, reproducible and accurate, and can be used

for the content determination of 20 element impurities in

A LS H 3T T AR AR H (No.2020-MS-074) Aminomethylbenzoic acid injection. The interaction between
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ARG, BN A 2 XU 2 B e i A b 2 — 01,
IRTR T S 22 R VIS Rk B B ey e, VK ke 3
HEE A RE (ST VI (B) VR (AD VBE(Mg) JVBR (Fe) (8
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LB B 25 LA R A R 0 %o 4 PP R R T S Y
SE P 4E , ASCIR ] ICP-MS 3231 5 8 ZE A [R £
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(As) J(Cd) 8 (Sb) Ba oK (Hg) (T 45 (Pb) % 20
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2 FHiEEHER
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Wo 20 FLE TG RESHLE 1.
22 BRHFIE
221 WHREREEW K% EE "Sc. "In.""Bi tr IR
Th R, BTSRRI R, 0 5% B PR VS TR R, i A5
FrHE R EE M 10 ug/L I NFRIB SR
2.2.2 RAXIMEIR RIS IR &R bR ER
T, BT IRl — 100 mL SRR 0 5 % B PR VA TR A
P&, H4f5 V.Co.Cr.As.Cd.Sb.Hg Tl Pb i 5 ¥ & ly
1 mg/L, Mg Al Fe Ni,Cu.Zn Ba i ¥ J& N 10 mg/L,
B.Si.Ca K FfE k¥ 100 mg/L AR &% BE S A
223 PREMRAETR OKEEIC2.2.27 00 R R A X |
il T TR £, I 5 % RS R T W B, 117145 V. Co . Cr, As.
Cd.Sb.Hg . T1.Pb Ji s 4 0.01,0.1,0.5.5.10.20 pg/L,
Mg Al .Fe Ni,Cu.Zn Ba il it ¥ 4 0.1.1.5.50,100,
200 pg/L,B.Si.Ca K JFTHr & A 1.10.50.500,1 000,
2 000 pg/L 1) R FIbRIE A -
2.24 HhAMAW REEEBEEN 1 mL, 5T 10 mL ¥
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Tab 1 Acquisition parameters of 20 element impuri-
ties in Aminomethylbenzoic acid injection

fHllcE ol BUHTE, ms WicE
B 11.009 50 e
Mg 23.985 50 e
Al 26982 50 “Se
Si 21971 50 “Se
K 38.904 50 e
Ca 43.956 50 “Se
\Y 50.944 50 “Se
Fe 56.935 50 "“In
Co 58933 50 "“In
Cr 51.940 50 "“In
Ni 59.933 50 "“In
Cu 62.930 50 "“In
Zn 65.926 50 "“In
As 74922 50 "“In
Cd 110.904 50 "“In
Sh 120.904 50 "“In
Ba 137.905 50 "In
He 201971 5 g
Tl 204.975 50 “Bi
Pb 207977 50 »Bi

BHEI N5 % MRV 221 8 4257, RIS
2.2.5  JNEERIBCRIER B B ORISR I i HiAb
T il % 2 FH R R T SRV 5 R 8 e B AR T S 5 mL, B
F 50 mL ¥R, 0 BIAEE A 2.2.27 5 R IRA X
HE A 0.1,0.2,0.4 mL, JLA 5 % fiff iR V75 W i % 22 %
JE L BEAT A P LR 3 A TR R A IR [T
W&, I ) i 28 I [T i 823 P v (RIS in2.2.27 3
TIRA X BRI
2.2.6 ZSEIEW LA % REBRIB N ZS IR

B“2.2.37 500 F ZRAVbRUE 2RI, A “2.2.17 0
AR A AW, 3250, #42.17 TR ICP-MS £ F HERE
FE LSRN PRI G ER A R (x, ng/L)
Tl AR 45 2R M) I (-5 % 0 1 P v i 7 L ) B AP ()
NYPABARIEA TN )T, 25 R % 2.
24 TEERSHMREEE

BL“2.2.67 50 B 28 I, #% 2,171 ICP-MS 451
PEREINE 11 YR, Te S ma W AE A 1L R 25 SR A A
WO, DL 1O fE bR 22 5 B ol 1 2 k32 1) BU AL 2
SRR, 3 A b o e 2 5 A v R 1 B I S A
PR Z50%, 20 FPoC 28 2% ot i o it B R 0.000 7~2.986 3
ng/L, KPR 47 0.000 2~0.895 9 ng/L, FEMLZ 2.
2.5 RBEEIRE

R I 2.2.2" W MR A XTI 0.1 mL, B F
50 mL BRI, A 5% il R U TR B 20 B
5], 542,17 TR ICP-MS Z5 A SRR E 6 K, 10 5 M)
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Tab 2 Regression equation, linear range, quantita-
tion limit and detection limit of 20 element im-
purities in Aminomethylbenzoic acid injection

TRRR  BHR P G pgl ERR el R, pgL
B y=0.075x+0.094 0999 1~2 000 29863 0.8959
Mg y=0.341x+0.158 1.000 0 0.1~200 02950 0.088 5
Al y=0.113x+0.038 1.000 0 0.1~200 02833 0.0850
Si y=0.030x+0.129 0999 1~2000 22713 0.681 4
K y=0.209x+1.771 09999 1~2000 27183 08155
Ca y=0.012x+0.072 09998 1~2000 28355 08506
v y=2.501x+0.086 09999 0.01~20 0.0052 0.001 6
Fe y=0.011x+0.002 0999 0.1~200 02463 00739
Co y=1.024x+0.036 1.000 0 0.01~20 0.0027 0.000 8
Cr y=3.279x+0.246 09999 0.01~20 00117 0.003 5
Ni y=0.302x+0.070 09999 0.1~200 0.0234 0.0070
Cu 1=0.764x+0.388 0999 0.1~200 0.198 5 0.059 5
Zn y=0.078x+0.065 0999 0.1~200 02143 0.0643
As y=0.051x+0.001 09999 0.01~20 0.0271 0.008 1
Cd y=0.164x+0.001 1.000 0 0.01~20 00106 0.0032
Sb y=0.280x+0.006 1.000 0 0.01~20 0.0242 0.0072
Ba y=1.026x+0.006 1.000 0 0.1~200 0.0117 0.003 5
Hg y=0.113x+0.010 09999 0.01~20 0.0314 0.009 4
Tl y=3.042x—0.007 1.0000 0.01~20 0.0007 0.0002
Pb y=0725:40009 10000 0.01~20 00099 00030

WAE . A5, 20 Fhos 2R 2% 5T 0 i RSD<3.4% (n=
6) , RV B R AT
2.6 HEBEEEILE

o — S 4 2.7 TN vk A A s i, S
6 4y , FH “2.17 11 R ICP-MS 45 F HERENN 2 , 30 5% 0 17
fH. S55L, 20 Fhoe 2 26 5uma L {E ) RSD<5.3% (n=12)
Rk G % 3 R AT .
2.7 EEHIAE

Fic2.2.5" IGUT I ot et B8 YR T AR it
W, 264y, A% 2.1 F ICP-MS £ HEREIAE 10 5%
el AR AR E M R R TR A & i 4551, 20
RO ZE 4R &M RSD<2.1% (n=6) , KW hHEL
PER AT
2.8 REMIKI

B2 7w R S, 3 T AR R I E 0.2,
46,8 hiHZ“2.1730 K ICP-MS /4 HEREI 22 , 1T 50 vy
{Ho 455, 20 BhoCZ 4 imm i H 1) RSD<<3.5% (n=5) ,
FEAPE S A AR = IR T 8 h AR Mk Ao
2.9  fniEEI RS

B42.2.57 BT JIRE (BT AE 0 INRE [T 38 23 1
W, 342,17 TR ICP-MS & 4F HE R 22 |, 1 53 M Ly 1 5
FHEIRERDCR 25 R L 3, S5, 20 RO R 4B v
R R A7 (R, 7 FORR TR R, T HE L 03 o
2.10 HmPTERFROSENE
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RIER (n=9) Continued tab 3
Tab 3 Results of recovery tests of 20 element impuri-

) ) ) ' D F0E ?Eﬁi’&ﬁ’ﬂﬂ AR, W, OMEREGE,  ESMEEERE, RSD,
ties in Aminomethylbenzoic acid injection AT, pg/l gl pg/l pyl pg/l %
(n=9) y 008 2 207 9950 10043 075

- AEEEIE WA, WEE, BN, FYMEENE, RD, " ! o
TR HEE pgl  pgl pg/l pg/l Lo/l % ggz i i?z 12283
B 1096 200 198.82 93.93 95.68 191 oiog . 4:1 | | 00:7 5
1096 200 196.62 9.8 e ) i L0
1096 200 198.77 9390 008 . o 000
1096 400 40491 9849 e . o3 06
1096 400 39240 9536 008 . " 000
1822 ggg 32;;1 zgig Fe 228 2 263 106.75 10496 109
1096 800 7888 9123 ZZ ig i;g 132?2
1096 800 78434 96.67 s u o ol
Me ;;z ig 2;2 132(7)8 30 = 228 40 43 105.10
s 0 s 0190 128 40 553 10.12
o 0 i 550 128 80 $6.58 10538
" “ i %) 28 80 8577 10436
. “ 0o s 228 80 $6.03 104,69
1% “ 06 0538 Co 002 2 206 102,00 101.39 061
238 0 758 950 002 : 205 10150
238 80 M1 959 0 2 205 10030
Al 354 0 B4 10935 0570 208 00 4 409 1oL
354 0 U6 10555 002 4 Al 10025
354 0 B4 10800 002 4 a7 1013
354 4 675 10802 002 8 13 10138
354 40 B516 10405 0.02 8 $14 10150
354 40 54010465 0.02 8 805 10038
154 N 68 0368 o 003 2 188 9250 9536 175
3.54 80 8693 10424 0.03 ! 150 9330
354 80 $6.56 10378 003 2 192 9430
5 306.96 200 51713 105.08 10623 178 0.03 4 395 9800

30696 200 51424 103.64 003 4 387 96.00

30696 200 514.96 104.00 0.3 4 386 95.75

30696 400 745,60 109.66 0.3 8 167 95.50

30696 400 7352 107.64 0.03 § 178 96.88

30696 400 736.10 1078 003 § 7.68 95.62

306.96 800 1155.00 106.00 Ni / 20 19.29 96.45 96.32 0.52

306.96 800 1152.88 105.74 / 20 1921 96.05

30696 800 1163.02 107.01 / 20 19.12 95.60

K 409 200 23804 98.56 10101 157 / 4 3847 96.18
409 200 241.39 100.24 / 40 3882 97.05
409 200 23842 9875 / 40 3838 95.95
49 400 4530 103.20 / 80 7120 96.50
409 400 4416 10081 / 80 765 97.06
409 400 44680 10147 / 80 7681 9601
4092 800 $53.79 101.61 Cu / 20 17.92 89.60 89.54 0.56
) 800 86089 10250 / 2 17.94 8970
409 800 856,61 101.96 / 20 17.74 8870
G 19.10 200 21829 99,60 10241 205 / 40 3586 89.65
19.10 200 23017 105,54 / 40 3605 90.12
19.10 200 9.2 10001 / 40 3554 $8.85
19.10 400 43708 10450 / 80 Al 90.14
19.10 400 424380 10142 / 80 7178 k)
19.10 400 4570 10165 / 80 7148 8935
19.10 800 $32.09 10162 n / 20 18.06 9030 90.84 198
19.10 800 856,99 10472 / 2 18.66 9330
19.10 800 $39.99 102,60 / 20 17.70 $8.50
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Continued tab 3 Continued tab 3
AR SHEWNE  MAR,  WEE, WEERECE,  FMERKE, RSD, R SHBEINE  MAR, WSRO MEERCE,  FMERKE, RSD,

P RmRoagl  pgl gl pyl pyll % TN el pgl el byl pell %
/ 40 374 8935 / 8 794 925
/ 40 357 89.40 / 8 79 9950
/ 4 3591 8978 / 8 78 %50
/ ) B0 9138 Ph 0.8 2 20 10100 9867 129
/ ) T ) 0.08 2 200 10050
/ ) B8 92.10 0.8 2 208 950

As 001 2 18 %50 95.04 149 0.8 4 400 %00
001 2 190 %50 0.08 4 40 %75
001 2 195 97,00 0.08 4 399 0775
001 4 388 %75 0.8 8 794 925
001 4 387 950 0.8 8 793 %12
001 4 3 94,00 0.08 8 785 .12
001 8 750 3 . ) .
00l q 165 %50 70 CHAFETFHCE, 205 FHCE 14 A 3 A H B BURE 4
001 8 75 94,00 R REAE 5 o BOBCE 0N A A1 1 3 AN AR &

G / j 122 z‘:ig B0 i 2.2.47 IR Jy il g A U, B 2. IR
/ . X — RS
| ) 159 0150 ICP-MS 54 #EAE I 22 , 1T 3% M) 07 B I 42 b v il 28 131
/ 4 3m %25 RS 20 FPOC R Z A i, AT ERAE 3 UL S5 IR
S S AR FRERART R 112 47T R
/ 8 748 9350 B\CU\AS\Sb\HgE%Bﬁ\*iIﬁ:EPE‘J/%\%{E&?@W“ FE&I\,
/ 8 731 988 HACR AR RCE 04 H AL 3AS T I ke S rh 344
/ 8 743 988 . . e

N / ) s I 2 ,HB\AI\SI\K\ZH‘\AS\PaffE%%E’J oA N
/ 2 10630 b Si Al Ba i ing o i i .

/ i iz igggg G, P R T T S 2 ot U B W R ) e K o A

/ . . .

, ) TR H 6 32, Bl4g H e K50 60 mL, 45 J0 2 J4 (1Y) PDE

/ 4 491475 PR LT BT PR BI{E (AET) , AET=PDE/%&} H i K

j z z;l] :g;:i a0 EE L 5 (e rp ¢/ RN M S bR vE R B 2
. » ’ ] o ’ PﬁJJ‘_‘A\ '

, 3 80 10 PDE, i JC AET455L) . IR 4 F3e 5 a1, 8 ZAmlb A ™

Ba 127 20 AT 10230 10257 060 B 2, F 2R R TR SRR O 4 H R i B2 1. 34 JIadBe: i
SO 11K 20 FTER A L B B AL Mg i Ca K % 6 FiiC
127 4 p8B 1009 IR AE S [ 245 LA ICH Q3D Aok WAHSE R AE A1, Higy
127 40 055 10320 LR o5/ NT AET,

127 4 219 10230 o

127 80 83.13 10232 211 “mﬁ M2 B

127 ) 885 10198 TR B 50 2 X6 35 B PN R 1 TR A2 P A R R B
1 % 25 10080 BRSO ARIPVE FH AN REE: , 25 B0l 3 IR 45 A g

H 028 2 29 11050 108,86 167 . T -

; 0% ) I, R, Sl o i B o R Vs H I = AR B B s s A, A
028 2 250100 M5 & 2 Ak m) Y, R Si ik B | Si/ALYR FE (.
gjz j 223 ;2232 8%, Si/B % B HUARL Ok B B pH B S5 & A= i 5784k, )
028 8 876 10600 FEAT N FLES T RCE 04 A FESL AR 1.3 4 inss ke i o Si/
o Lo B W L (LA SUALYRE LA, 25 W3 6. 1142 6 7 A,

T / 2 W 0 056 16 LA F 34 FsRE i Si/B ViR BE B SR SI/ALR B L
/ 2 20110350 {EARAE S5 M B 5, B B AL FE b, A ol i 2
j T LR . 5S4 AT, 1A 3 A IR
/ 4 40010050 Si P L A, 2 P IR Al B 2 AR A R R
/ 4 3% 930 SRR A A A B R AT BB
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F4 SHREWEFTHIRFREFHBEEMEFRF 20 TRARMLENELE R (n=3,ng/L)

Tab 4 Results of content determination of 20 element impurities in Aminomethylbenzoic acid injection and their

accelerated samples from 8 manufacturers(n=3, pg/L)

% BERE B Mg Al Si K Ca vV F C G N G Zn A G S B Hg T Pb
A O] 420 825 360 26916 4008 8160 02 45 03 15 294 265 401 05 <01 <01 772 <01 <01 38
M 458 2711 4568 74717 489 5981 02 164 <0l 06 25 <10 B8 08 <01 <0l 1913 <0l 01 18
MM 687 45 839 14040 TI83 B4 02 24 <01 05 24 <10 <10 10 <01/ 3085/ 0l 16
BOM M6 87 %9 2371 IBs 422 02 254 <0l 15 65 <10 <10 02/ /ful 95 <0l 06
MH 3102 281 BLO O 60581 370 486 02 208 <0l 07 35/ M7 06 <01/ 150/ 0l 1l
M40 B  7863 132000 682 6192 01 309 <01 12 oS4 58 45 10 <01/ 260/ 0l 27

C O 331003 137 15668 3708 8468 00 607 06 L6 0 2 %97 /<0l /44 /<01 67
IMIOMLL 756 476 53463 4421 14464 01 356 04 13 100 <10 416 <01 <01 /189 / 02 40

M 6509 S06 7444 130936 T3 794 01 48 04 13 90 <10 M5/ <0l /251 03 42

D OM /1564 2894 3859 10950 10982 21 27 04 08 25 36 L5 26 05 04 646 19 <0l 17
M 404 882 2104484 1 127 12 255 04 09 24 <10 764 28 <01 <01 421 02 2]
MMA6190 107 14451 172612 10384 9923 L1 492 04 18 64 <10 799 29 <0l <01 3880/ 02 37

E 0] 5766 860 6766 29219 3087 10700 04 L2LI 03 15 82 176 466 04 <01 <01 80 L7 <0l 90
M1 469 499 10607 9432 3100 10026 04 467 <00 14 29 <10 %505/ /oomA 1 <00 40

M 6444 542 14669 164294 5142 13626 04 824 <01 20 54 6l 105 10 <01/ 36/ 01 85
PO 2561 576 1932 2988 3956 14130 02 472 03 50 50 <10 2563 03 <01 /1050 32 01 1L
M 492 47 334 66464 4755 1IT9 00 298 <0l 09 42 <10 182 03 <01 /1826  / 02 91
MOS0 573 7059 136634 8141 12205 01 495 <01 LI 46 <10 182 07 <01/ 91/ 02 82

G 0N L0 se4 2195 33508 5977 822 09 143 04 22 181 RS 44 07 03/ 107 19 <01 177
M 4671 342 6681 90951 5590 687 LI 255 <0l 19 33 <10 699 10 07/ 94 18 01 BS
MM 647 198 8882 16016 7138 3999 L0 31 <0l 15 30 <10 52 10 04/ 4154 02 126

o 0] 326 188 4782 2408 2552 2427 01 507 05 04 68 59 BT 02 <01 <01 564 <01 <01 28
M 812 346 4776 7103 4575 5689 00 256 05 10 30 <10 48 03 <01 15 M3/ 0l 35

M 6050 308 6716 122687 481 6172 01 423 05 29 4l <10 40 04 <01 14 M8 /<0l 39
®6 0MTREERMAETIHELER F6 SHN &R E RIS IE SRR HnEE &P

Tab 5 AET results of 20 element impurities

JLRER ICHA% PDE, pg/d AET, pg/L
B Hhk / /
Al BinilE / /
Mg T / /
i Hf / /
G Hhk / /
Hk / /
v UK 10 167
Fe Biniie 1300 21667
Co AR 5 83
Cr 3% 1100 18333
Ni UK 2 333
Cu 3% 300 5000
In Hhk 1300 21667
As 1% 15 250
cd 1% 2 3
Sh 3% 90 1500
Ba 3% 700 11667
Hg 1% 3 50
il W% 8 133
Pb 1% 5 8

2.12 AITEZFERHEENE

ALTE AR AT DA 2ok 2GR B HA 1k i 7k,
{H & FEZ5 8L, K ICH Q3D HP It R 24 3 ¥ AR X ALRY
PREEDEATHE . 56 42 iR(SE 25 ML) BEKR F T2 448
TR KA B SR, DA ST B TR R A R S e 1Y
INFS R TR SR R TR R AR AE AR 24 A 0 A3 i1 7

HEZED; 2021455 32 5 1Y

Si/Al.Si/B ik E L ENE LR

Tab 6 Results of concentration ratio of Si/Al and Si/B

in Aminomethylbenzoic acid injection and
their accelerated samples from 8 different ma-

nufacturers
fir TR A B C D E F G H
SVANKFEIE 04 A 826 2819 1378 1325 432 1531 1199 506
M 1636 1830 1194 1417 889 1935 1361 1495
M 1644 1680 1759 1194 1120 1936 1803 1827
SUBIEIE  04A 583 3004 415 <001 507 1155 424 687
M 1755 1953 1567 2166 2111 1549 1947 1636
M 33 2852 2002 2789 2550 1590 2446 2028

B i 5 T R AL AN AL 25 pg/L, HO 7EZ
VLI B FARZE T DIEIRY .t 4 nT 1, 8 ZAlbk A==
R B2 R R R SRR O 4 R 1 34 1 s it v AL
f 5 4 Hy 82.9~1 466.9 g/L, 341 45 42 R (5 [ 2y
BMRUE AR EE (25 pg/L) , HAT — 7 KU .
3 itie

A S T [ s s P AR R T S P 20 Aot
RIS R ICP-MS 75, LA “Sc . "In **Bi N ¥5, Il A
RACRE G BRSO | R R 500 RIS T 52 TR 2 X 45
RIGFEM o LA 2R Uk 24 44 by i 4 2 R IR T
SERVE R IRE DR, B 1o B A = (T
R IO E AT RE ;AR A RZ I, A B F X G A e i R |
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A TTR AN AF L BB TR A, ik
B R S OCR IR R R AT, AR s
BERE INFE ORI A EE 42 (S E 25 L) R Y

AL XT 8 AL A 7 1 2 R R E S RCE 0
FAE & R 13 AN ) I S B4 T 0 B, 45 2 Bk B Mg,
Al.Si . K.Ca%§ 6 Fl o2 42 51 7E 4% [5 25 ML A ICH Q3D
RILAHSCHLAE AN, oAy 14 FhOT R 420 & it ¥/N T AET,
RO A RIEER R A T R A
SO E 250, K BLBR B Cu. As.Sb Hg ZE3 23 il H1 (1)
AR TR FR A1, FLAR 03 2% B AE R 04 A i f
L3 A s s b A K, HBLUALSI K. Zn, As,
Ba 5 LR W& s A B M. EHHEN B ALSIK,
Zn . As.Ba S0 R 4 HI KR AT B I A7 R v AR
RELHAT RS 25, HoAron 2 2% 5 ] B8 Sy Hh Dt 4e
DI AE A P b B g A

BA2 IRCEE M) R E AR ALK T
4~5 ng/(kg-d) B, 23X AR 28 RGEFNE-#% R G077 E
ARSI A5 R A R 2 B (Rt R RS
I AR Dy Re A AR R AT 8 KAk
JCE 0N AR SRR L3N AR S AL S R
82.9~1466.9 pg/L, # T4 42 JR(SE [ 25 H) (i BLE | X
PR R K R ZA RS, B —
AU o

BCE LA RN 3AS T s A b b STk BE L Si/AL A
Si/B ¥ JiE LU AE B O A H A a8 BOR A8 Ak, FRAR DG
SCHR AT R0, ARk 3 355 £ N R T AT RE A ol , A R 2R
JI R AT B, B AR A 6 B PT RS g i e 2 R R
TSR A AR 52 B A R R AT )
(& i fb2= i 25 G g5 — St PEM B R 22K (R
SR DA ) )RIAE , 1 5 700 308 38 A0 2 A A ULl PRI A ek
TG B 20| DR I A A R 3 R
TTARZE S5, DAREARZY b A XU o

25 BT ARG BT e Ty vk R U R R A
B RE ety AT T2 HORER T S b 20 FPoC R 24
O  RAARE e 2 H R R T S AH AR A
W, 5 ik — 2D X HAR A A T 5 B S 4 3 b
B EHITAG A A
S ik
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