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Tk RIABL K AR AT A R BT AL 2L R R ICP — MS 3l 2 45 R 6945 (Ph) 43 (Cd) A (As) Lk (Hg) 4R (Cu) 4 (Cr) (42
(Li) 45 (Be) 1 (B) (4 (Mg) .48 (Al) 47 (K) .45 (Ca) (4R (Ti) AL(V) 4E (Mn) (45 (Co) (42 (Ni) (5 (Zn) 42 (Ga) AB(Se) 42 (Sr) 48
(Mo) 4% (Ag) 45 (Sn) 4 (Sb) A (Ba)27 AL Z 4 F S MAFEN 1. 2kW, MBI A& A 1.1 L/ min, 5 B F4RAAE A 8.0 L/ min,
HARERA 0. 7L/ min, FALEBEAR 5 C, HMMEA 27. 12 MHz, e E A A £ 4 He, o B A — 21 V, 83 SRk H 6.0 mL/ min, 48
BB BIEN 7.0V IHARIE 27 A F A F N E L RIIT RGN EEAAT R, X BRAEME RAESR FHEFF
HEitHE4BEAELE Ph,Cd,As,Hg,Cu, Cr (YR KR ZH LA ER 27T HAZTHEEBRETRECEASwRELEE X A
RBAF(r>0.995) 45 5% B & LRI 49 RSD 30T 3. 0%(n = 6) ; AR @ B & A 85, 12% ~99. 35%,RSD 31T 3.5% (n=6), % %
MELERRR, BRI E P ARFLEHHMEAE Mg, Mn,Zn,Ca 2 FHF 5, L4550 E S5 4 2191.33~4959. 36 mg / kg.
75.60 ~214. 48 mg / kg .48. 74 ~319. 88 mg / kg.304. 82~ 1 129. 51 mg / kg, R i-#F 25 R B, A 18 3£(69. 23%) & 45 Z A F Pb 49
AR E R A(THQ) > 1,3 $6(11.54%)Cr 89 THQ > 1,2 $t(7. 69%) As &9 THQ > 1.Pb, As,Cr R K FRZ . #4E5 5] H 26,60,60 mg / kg,
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Screening and Risk Assessment of 27 Elements in Yushangling Capsules

Zhang Yongping',Li Yongpeng®,Bu Chenchen’,Liu Xueliang’,Liuv Yarong’,Han Dabin’*

(1. Haidong Inspection and Testing Center for Food Drug and Quality Technical ,Haidong,Qinghai 810600,China; 2. Qinghai Center for Drug
Evaluation and Inspection  Xining ,Qinghai 810000, China; 3. Qinghai Provincial Institutes of Drug Control Xining.Qinghai 810000, China)
Abstract: Objective To establish an inductively — coupled plasma mass spectrometry (ICP - MS) method for the content
determination of 27 elements in Yushangling Capsules, and to conduct risk assessment of heavy metals and hazardous elements in
Yushangling Capsules. Methods Microwave digestion was used for sample pretreatment. The ICP - MS method was used to
determine the content of 27 elements [lead (Ph),cadmium (Cd),arsenic (As) ,mercury (Hg),copper (Cu),chromium (Cr),lithium
(Li) , beryllium (Be) , boron (B), magnesium (Mg) , aluminum (Al), potassium (K) , calcium (Ca) , titanium (Ti) , vanadium (V)
manganese (Mn),cobalt (Co) ,nickel (Ni),zinc (Zn),gallium (Ga),selenium (Se),strontium (Sr),molybdenum (Mo),silver (Ag),
tin (Sn),antimony (Sb),and barium (Ba)] in Yushangling Capsules. The power of high — frequency was 1.2 kW,the flow rate of

auxiliary gas was 1.1 L / min,the flow rate of plasma gas was 8.0 L / min,the flow rate of carrier gas was 0.7 L / min,and the
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temperature of the fog chamber was 5 ‘C. The frequency of high — frequency was 27.12 MHz,the collision gas type was He, the
pool voltage was — 21 V,the flow rate of collision gas was 6.0 mL / min, and the energy filter voltage was 7.0 V. A risk
assessment was conducted according to the results of content determaination of 27 elements, and the maximum limit theoretical
values of heavy metals and hazardous elements Pb, Cd, As, Hg, Cu, and Cr were calculated based on factors such as exposure
frequency, exposure years, and average life according to the basic steps of risk assessment. Results All 27 elements showed good
linear relationships with response values within their respective mass concentration ranges (r > 0.995) , and the RSDs of the
precision and repeatability tests were lower than 3.0% (n = 6). The recovery rates of 27 elements ranged from 85.12% to 99.35%,
and the RSDs were lower than 3.5% (n = 6). The results of multi — element determination showed that the essential trace elements Mg,
Mn,Zn,and Ca for the human body were abundant in Yushangling Capsules,with content ranges of 2 191.33 - 4 959.36 mg / kg,
75.60 — 214.48 mg / kg,48.74 — 319.88 mg / kg,304.82 - 1 129.51 mg / kg,respectively. The risk assessment results showed
that there were eighteen batches (69.23%) of Yushangling Capsules with a target hazard quotient (THQ) of Pb > 1,three batches
(11.54%) with a THQ of Cr > 1,and two batches (7.69%) with a TH(Q of As > 1. The theoretical maximum limits of Pb, As,

and Cr were 26,60,and 60 mg / kg,respectively. Conclusion The established method is simple,and accurate,which can provide a

reference for the safe use and quality evaluation of Yushangling Capsules.

Key words:ICP — MS;Yushangling Capsules;heavy metals;hazardous elements;risk assessment;theoretical maximum limit value
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MARS 6 B4 falc i 31 i A8 (5& [ CEM A Rl ) 5 SQP B A
F R (FE5 5] Sartorius 28 7 , 4G AN 432 —) s Milli - Q
advantage A10 % 4l /K 2 4t (3¢ [E] Merck Millipore 2y
H] ) ; ICPMS — 2030 % L B 5 25 B TR BB AL (H A
Shimadzu 23 A] ) o
1.2 X%

Bk (Re) 570 28 b 14 i 7 W (AL 5y 958373) , 48
(Rh) 550 3 b o i 78 TR (4L 52 570970) , 57 ¥k JiE
o1 000 pg/ mL, ¥ B 3¢ [E Inorganic Ventures 2y
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A AR (Li) V8% (Be) I (B) VBE(Mg) VB (AD VB (K) (455
(Ca) EK(Ti) BL(V) & (Cr) Hfi (Mn) 5 (Co) R (Ni) |
i (Cu) EBE(Zn) VB (Ga) Lfiffi (Se) A (As) 8 (Sr) L 4H
(Mo) .H5 (Pb) (4R (Ag) .4 (Cd) . %5 (Sn) . # (Sb) . #
(Ba) 1R A b e 95 W (3L 5 R 20D5365 , i 2 1k ol
100 pg/ mL) , 5K (Hg) 57T 2 b fE 5 i W (450
19C034 — 1, JFiH ¥ 1000 g/ mL) , ¥ [ F %A
04 J& B T AR Bl ik o 5 S R (AR 4l 1
Merck KGaA A7), 51 & 53 80°H 65% ) 5 K B 4tk 5 el
LR (5 A - DI 26 #LEE M (45
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2 FHEEER
2.1 ICP-MS IT{E&#H

EA )AL 2 kW BB : 1.1 L/ min; 355
B Mini; 540 HEL s RAFEREE . 5. 0 mm; 55 55 FIK
AP 8.0 L/ min; A 0.7 L/ min; 5 fb 45 2
AL RO s S5 A E R <5 °C; A 4 27, 12 MHz; Rilf 4
AP Hes LR : — 21 V REFE SR : 6. 0 mL / min;
REHL IR AR R 7.0 V.
2.2 BREHE
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RIREM B E 5, T 5% I RR R R & 7 Li, Be, B,
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10 g / mL A AR HE S I8 I, T 5% fil 1 M U e A
Jo W BE 4 8 0,1.0,2.0,6.0, 10.0, 40. 0, 80.0,
100. 0 ng / mL (1) RFNFRIE ST
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FEE N 5% BEPR 5. 0 mL, %5 A, B GO T AR, 5 min
FHEZE 100 °C 4453 min, 2 min FHEZ 150 °C /44353 min,
5 min FHE % 190 °C A5 10 min; Wi 545 B 2
R B R RS 2 50 mL A R, /D oK e
TH AR VRO A B, K e 25 3850, RIS .
235 AR BRI VA < SBCTACIBE T e e, I 59% 1R 5. 0 mLL,
5 VA, 45 At ot VS R [ G0 T i R R T e, Y2 AL
250 mL AR, IKES #2451,
2.3 HEFEEE
LM RFLE 2. 20T R AN bRE ol W 1
F2. 1500 T ICP — MS TAESA#EREIE | DAARE S
LR (X, ng / mL) AR AR e AR (V) R A bRy
bR AEI 2R, & JCZEAE 0 ~ 100. 0 ng / mL A4 3 1 4k S5
I S B LM OC R R AT (r > 0. 995) T ILER 1.
R1 2TMRRAEFERER
Tab.1 Results of the methodological investigation of 27 elements
RSD(%,n=6) P EER (%,n=6)
HEERR TLERR  FHEKE RO
i 1=96.33001+15.3974 0.994 201 2.9 8.97 30
Be  V=84.51661+0.6705 0.9%92 145 212 039 LB
B Y=508M7X+69.536 0.997 1.5 0.99 89.66 2.4l
Mg Y=602.6657X+5489.9023  0.9%8 137 1% 01 M
AL T=I83.46661+1844.4303  0.990  2.02 1.79 0.0 312
K 7=60.5620+1818L7061  0.9974 219 1.3 B2 257
Ca Y=37.39951+404.4717 0.9970 1.0 1.34 9.4 266
T V=03.2038X+2260.6384  0.9974 1.9 1.55 B4 2D
Vo V=1I88.2772K+467.1565  0.9%96 2.1 1.66 0.6 104
Cr V=15985.1517X+20274.9368 0.99%86  2.01 2.09 §.56 193
Moo V=8736.0581X+3106.0965 0995 1.9 212 6.3 LM
Co Y=29666.3320X+1342.023 0,990 1.4 120 9034 205
NP V=8118.1803X+5186.5969  0.993 1.2 117 9045 218
Cu V=23049.5448 X +10670.2630 0.9994 0.9 2.54 9.3 247

rE B #

In V=034.7612X+8758.6825  0.990 1.4 1.38 §7.35 3.05
Ga V=4488.9184X+69.4173 0.994 1.9 1.76 §8.90 279
S V=5.3517X+18.0301 0.9955  2.04 1.§7 91.34 3.01

As ¥=2183.3355X+99.9004 0.9995  2.09 1.94 9125 3.45
S V=1044.0605X+0626.8122  0.994 213 1.87 9.23 0.56
Mo V=9850.2268X+3807.0820  0.995 L1l 1.08 91.01 1.46
P V=9.6031X+33.997 0.993 L4 1.43 99.35 1.33
Ag  V=48588X+2534.6791 0.9953 L7 1.9 §5.12 0.89
Cd V=8781.7296X+100.0944  0.993 1.9 2.09 86. 88 312
Sno V=14822.2964X+10804.8029 0.993 1.3 213 §7.39 3.19
S Y=16672.1713X+1888.7508  0.997  2.45 297 97.04 0.45
Ba  ¥=46.3976 X +1490.066 6 0.9959 214 2.66 89.21 0.9
Hy V=113.3976X+1023.0215  0.992 203 215 90.30 0.95

AR P ARG A 2. 201 F Bk ik 40 ng / mL
TR B A T i VA YRGS 1, #4562, 130T 1CP — MS TAE &A%

LRI AE 6 U, SR B A IE A bRt ek H A&
TCE M E R GRS ICR TR RSD 7 0. 96% ~ 2. 45%
(n=6), RIUIHGHE RIFIEILER 1,

FEPERLS B S (F 528 YPOD Ik &t K3 ARE ,
F2 2. 2350 J7 ikl A b RV W, AT 6 4 2. 1R
ICP — MS TAEZAHEREI E | R N ARAS I A AR A 26
FHAEL TR TR SRETETENRSD A
0.99% ~2.98%(n=6) , R FTIEELG R TENLE L,

TRE NGRS  BURE (455 YPO1)O. 5 ¢ R K
FE LA IE H 10 pg / mL BUARAE 457 0. 1 mL,
F2 2. 2350 J7 ik il A b SV, P AT 6 4K 2. 1T
ICP — MS TAEA AR e |, IF 1153 Ml 45 51 i
K H985. 12% ~99. 35% ,RSD H 0. 45% ~ 3. 45%(n = 6)
AR R ER TR 1,

2.4 HREENE

OO R A=Al (45 A = DI 26 HERE 5 (4 5
S YPOL — YP26) £ 3ih f WG B WK, #5 2. 2 00 J7 v il
R S L H% 2. 1 0 F ICP — MS T AE & F Rk
FE R FH AR I A bR o 1 28 2 1B A L RE i v 27 F
LR, AR E 2,

2.5 ZRLERKIEMFGE-12
2.5.1 NI 7 %

H k24 ) it B XU - ¢ G 456 i T TR L S R REAE
b R VP, RS ERAE R I 4 %0 A IR AR SE
DL i 49 R e 4 v EE 4 | O E T E Ph, Cd, As,
Hg, Cu, Cr B fat 5 XURS: S TFIPA
2.5.2 RERHE AEFMEHR

& T FRAE R IR T i - N OC RVPAN, A O
WAl 2 B 2 s A T 2 1T AR 6 R A B
W 4R KA FEIC R BB, 5l g & e
A I 1) P 2 A (R S T ) ) f) S e J T o 1
S3AT, A RS (A R B SR 2
A DAL (WHO) BB Inf kA T RE &
(JECFA) A& 10 55 45 I 647 KU AT, 45 S M e Cd
Y45 A TR A2 45 AN 0. 025 mg / kg, JCHL He Y 45 &
A 57 4% A (PTWD) H 4. 0 g / kg, Cu 8945 H Al i 52
FEA & (TDI) M 0.5 mg/ kg; BUIH T Pb A TCHL As By
PTWIL. 8 TCHL As A EEREHE S(E R 40 T WHO 42 i i g
il il s 2 9 R LU AR IR A 4K 0. 5% 1198k B B60fER 2 T
FRAE (BMDLO. 5), Bi4§ H 3.0 wg/ kg; Pb AY{dHEHE SMH
WSRGNT WHO $8 A X BT O I A5 255007 25 1 28 151
LR T ) B vE A B RRAEL, RIAER 1. 3 pg / kg 1Mi%) T Cr,
K TECFA A E H PTWI, HCAHE 58 ok 1 55 [ B K3
Be k3 J5) (USEPA) 42 H (75 4 Cr 19 TDI (3. 0 pg / kg)
VB AR FAE S O F e 2, 45 0 K i a4
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K2 IRKEFLWH 26t HERF2IFHTEZLENELE R (mg/ kg, n=3)

Tab.2 Results of the content determination of 27 elements in 26 batches of samples from nine manufacturers (mg / kg,n = 3)

Ba AP RLEHAE

B AL L B B Mg Al K (a T v G M G N G & G S A S5 M PboAg W S % B Hg
YPOU A 209 0.08 25.54 471068 20.34 14527.09 33838 28.09 871 27.67 99.53 23.08 1739 10.88 209.44 107 877 6831 69.41 1.9 1886 0.2 0.26 - 0.7 9%9.00 0.12
YP2 A L69 0.05 1839 3716.65 19.77 14527.09 4378 4102 593 le.64 11125 1314 16.80 1615 20354 0.97 5479 6L65 6344 226 1836 0.15 0.16 - 037 1277.33 0.09
YPO3 B 088 - 1754 260516 8.64 9M4L64 4593 3417 434 928 8104 259 43 1767 20083 0.45 4435 860 1792 L7 4698 0.43 050 - 088 315 015
P4 B 240 - 1905 243445 10.34 109870 35626 3195 3.06 L84 11264 284 305 30.48 2990 0.3 373 IL16 2048 202 2.3 0.2 0.9 - L3961l 018
YPOS B 139 0.05 2266 3125.81 1429 1419213 569.65 39.80 571 14.40 14252 300 570 2270 3294 079 5689 137 278 212 56.37 0.8 0.84 - L4 3560 0.3
YP0o  C LSE 0.06 2145 301220 9.06 1I717.47 313.96 97.86 39.12 69.62 10630 210 7.92 1368 4874 102 6823 0.83 2925 203 88 0.02 0.1 - 000 2010 0.12
YPO7 € 122 0.08 2252 3499.34 1235 1561459 3845 11247 4028 7274 1578 258 830 1397 SL67T L12 69.20 L2 3050 290 970 0.02 0.6 - 013 2594 0.19
YPO§ € L6l 0.08 2.5 379162 17.49 1756314 37070 180.67 47.10 774 12578 258 8.60 1446 6.4 1.60 76.02 L6l 3733 28 9.60 0.03 0.8 - 015 27.89 0.08
YPOO D 268 0.07 19.34 4959.36 30.74 1547380 63190 15391 9.4 [5.48 11557 2399 19.89 8L39 422 13 83.09 1L12 0.8 256 5652 0.7 0.83 - L2 19535 0.19
YPIO D 200 - 1048 3015.63 20.68 1077165 307.68 49.91 10.72 20.19 109.24 7.02 18.66 80.23 207.19 100 60.69 1155 30.84 7.97 101.06 1.06 2.03 - 0.5 800.46 0.20
YPIL D 250 - 1645 3413.80 2277 1767.07 387.32 5887 L2 2018 12914 7.2 431 8123 296.78 139 68.65 10.55 3382 837 150.83 L9 213 - 0.73 840.27 0.09
VP2 E 140 0.06 1910 3895.73 17.44 1409.00  $30.23 7404 506 9.22 119.00 30.20 19.98 100.18 319.88 0.86 120.12 12.81 2.8 256 6L67 0.87 LOI - 209 3600 0.1
YPI3E 140 0.05 18.49 381390 19.77 13057.19 36418 69.91 5.2 870 122.60 27.69 1812 92.67 303.85 0.86 9320 1L97 W1 248 %019 0.81 093 - L8 3575 0.09
P4 B 137 0.05 19.00 4003.26 17.50 1408641 48120 €337 49 868 126.09 2632 1831 §7.80 283.63 0.81 8.7 1189 .16 24 6L 0.73 0.87 - LeT M43 015
IS F LS6 0.04 2437 328798 1476 1521637 d4L62 4049 477 10.13 10401 327 476 2194 28844 0.70 5.8 1200 2219 219 2% 0.77 0.9 - L3 341012
YPI6 F L33 0.05 20,62 3530.55 15.73 15800.42  429.5 4916 4.9 10.33 10634 28.43 1817 95.3 0L45 075 7L 1235 M8 225 5697 079 0.5 - 14T 3369 0.10
YPI7F 149 0.04 2160 3783.04 16.04 1680133 460.30 47.99 5.28 10.90 11156 29.46 18.94 98.8 307.29 0.81 7133 12.76 2634 237 60.84 0.8 0.97 - L4 389 0.10
YPI8 G L09 0.05 17.52 3513.09 20.00 1140.08 439.84 4462 1820 6.69 7577 7.08 S.66 3.2 7L29 119 s6.43 AL 6650 130 1456 0.09 0.3 - 025 10284 0.17
YPI9 G 220 0.04 30.59 316235 17.44 140873 .23 2.3 17.00 609 7120 4% 48 2.8 5029 L4 sL42 270 302 L03O1L99 0.05 031 - 017 ML16 019
P20 G 106 0.04 17.40 325%.72 19.03 10910.60 4307 37.91 17.33 675 75.60 5.67 542 2622 $9.58 L16 5530 2.8 6485 L12 1286 0.07 0.3 0.02 020 100.93 0.21
YU H 177 006 25011 3499.39 2315 1636.74  495.70 86.14 23.74 5400 21448 343 S.66 3847 2079 L.02 6267 881 342 417 SL14 017 0.82 0.07 0.46 23880 0.20
P2 H 186 0.02 1622 219133 14.80 1488742 365.10 7410 6.9 14.80 100.66 5.38 427 105.78 194.04 13§ 6403 1241 20.06 10.56 185.57 4.68 4.07 198 1.00 1670.69 0.19
P23 H 163 0.03 1670 255418 1275 12506.30 43386 5535 390 1354 7.0 5.05 523 TATT U854 LT 0220 437 3030 470 80.09 361 265 127 0.30 11831 0.20
YP4 T 277 011 19.00 4343.67 3672 13785.53 1129.51 126.09 10.78 13.73 166.45 13.73 1179 15871 170.80 2.81 13458 5.03 452.66 31.69 729.82 0.7 .01 027 0.26 50472 0.18
P25 1 3300 0 1578 2810.9 15.97 1367210 40L8T 4471 1197 2350 10629 6.69 520 4464 29584 0.9 6303 679 26211 233 4990 0.9 0.69 0.2 0.48 13689 0.19
YP6 1 7.60 0.01 60.68 2639.92 15.49 13418.13 30482 5299 10.53 20.17 10289 6.95 5.00 49.44 196.68 0.48 139.43 6.09 4449 479 9175 0.39 0.56 0.03 0.40 27978 0.20

E: - AR,

Note: — refers to not detected.

FHS — % T H A A & (ADD T4,
Pb,Cd, As,Hg, Cu, Cr i ADI 53514 1.3,0.8,3.0,0. 6,
500.0,3. 0 wg/ kg
2.5.3 FHEMH

H T 4 R 104 21 o B3 3 A, O B A= A
H P 0 2 I LA T AR AL AR A (D) 1

Exp=(EFXEDXMxC) /(AT x W) (1)

K, Exp BT iR Ry H A EE A (ne / k) ;
EF R 2GR fe AR R IR h 25 i B 8 T E 48
KRB, VAR 25 IR AR RAT s ED Oy 2 88 AR R BV A IR A
w2 5 T A A AR, DL — A IR R 2 A R
AR BR A RAE o 275 [ 581 b 28 4 KU PP A o rh 2)
TH PR A S5 A, TP 24T TR Pos (E R 90 d, T2 1L
ARl 20 45 R BRSSP EF BUE S RE4-90 d, ED
HUE A 2047 M R B2 B H e KT E A B, AR IR 24 5
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Ui B 5 18 24 5 s o ORE DG R T A A R R
MAE ] 4.5 ¢;C M P E SR XA FILE MR EE
(mg / kg) ;5 0 HEA T e 247 1) B8 A RV 1647 DA AT
KPR I Pos (ESE ST RAE AT P14
FH KRB, 4% 365 d x TOAFETTH ;W R ARSI R T i
BUE R 63 ke.o
2.5.4 AR R

AAFGEH 5] A USEPA i i 1155 2 55 = 5 {45 &
(B ELAE, B AR AR S R B(THQ) , X H 2y i 4 s
KA FETCER RS FEIE IR 4 A0 (2) 1153 THQ.

THQ = (Exp x 10) / ADI (2)

Krp, THQ NHbREE REGADI N TR A H R
AR 10 HLA2HE T, Font H BRI E 4R
HART HBREE(EEEYMIAK) 10%2),
A7 THQ < 1, W4 R ARSI 48 KA F 02 i far
R X B 7 A I AN R ), AU Ak T AR KT s 2
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THQ > 1, W$ER ANRPT 7 AZ 19 8 43 @ KA 5 Je 3 T fir
O AT BB AE T fa R, b 2H RS 5 1 G
255 EABRAELERGREFIT

Z% AR gy b 4 )8 oA F e R e KAk
FRE S AN, THO < 1 IIICE Al MR e 4
B THQ BUEAE I T (THQ = 1), 3285 (3) i R0,

L=(ADIXW) /(M x10) x AT/ (EF x ED) (3)

A, L KRS (mg / kg) , HoA 2 %A
N (D) FA(2).

HRAJE 2. 4. 2300 U PEAG 52, o it R I b 2
e 1 27 #hoc 2 Hh B 4 8 JA F U &R Pb, Cd, As, Hg,
Cu, Cr A F AR TR , WS IEARZE L0 THQ L3R 3,
FEXFICR THQ > 1 BIHER KBS T DL AR bk gy ik
Wil T H e KRR i, A5 R i #E v Ph, As, Cr (R K IR 2=
53518 26, 60,60 mg / kg i IR FREEPEMY , 26 HEFE &
L PhE R EE ST 18 it AR #E R 69. 23% 5 Cr M 1
FELRE B 34t BBFREE N 11, 54%; As 8 HI BRI A 241t
HFRE R 7. 69%.

3 itig
3.1 EEERBELERELER

AW RSB BARICR I 27 Fh, B 2 77 0L, A
15 R e e v NAR T b 75 1)1t JC R Mg, Mn, Zn, Ca % i
R, HAREE 2 191. 33 ~ 4 959. 36 mg / kg
75.60 ~214. 48 mg/ kg 48. 74 ~319. 88 mg / kg .304. 82 ~
1129. 51 mg/ kg ,iX 4 Fh TR IR A th R SERTT
BRATH D38 — 3
3.2 KREEfHER

26 Mt 1 R e vh i 4 B oA E TR B KUK A
gh BN, A 18 41t (69.23%) Pb 1Y THQ > 1, 3 4t
(11.54%)Cr ) THQ > 1,24tt(7. 69%) As 1) THQ > 1,5
W Pb, As, Cr 3Fh T FR 1Y & 1 O 5 3 B IARAE B, 1 X
W6 W LA S VE 6500 Ph, As, Cr 3 Ros T ek
B, 25508 Ph 18R B e , A 18 41E(69. 23%) i i T 5
KRR, Hop 14 (3.85% ) Pb £ &4 729. 82 mg / kg
CrA 34t (11. 54%) Hith T i KRR, As 7 246(7. 69%)
M T R B X Ph i 5 R = BT O, AN HERR
SEAL Ty b [ AR B 52 e B R AL T b, B SR AR
NZGRTTFEABER B S Ph & i R AR, Al fd )
AR BB AN 7 43 1 SR BORE, T AT RE 1 R H
SRA T 24 Th Ph i e e 14 100 4 BT R L R B
K IRER B AT RE S A Cri5 Y, XF 26 b #4757 e 4
Cr & 2 25 9 R L 34t Co MR , A4 5 i 48 ik 5 v
AN BESE DT 0 3 HE A R Cr bR Ay H A R 22
Y TR R Cu TR R,
K200 2 i e T A & e 2 KU A .

FR3 IREFFDUEI 26 R TP 6 FHTTEREITEELER (0 =3)

Tab.3 Results of the risk assessment of six elements in 26 batches

of samples from nine manufacturers (n = 3)

e Ar ek o A H(THQ)

U 43k Pb Cd As Hg Cu Cr
YPO1 A 0.73 0.02 1.15 0.01 O 0. 46
YP02 A 0.71 0.01 1.03 0.01 O 0.28
YPO3 B 1.82 0.03 0.14 0.01 O 0.16
YP04 B 1.06 0.04 0.19 0.02 0 0.20
YPOS5 B 2.18 0.05 0.23 0.01 O 0.24
YPO6 C 0.34 0.01 0.01 o0.01 O 1.17
YPO7 C 0.383 0.01 0.02 0.02 0 1.22
YPOS C 0.37 0.01 0.03 0.01 O 1.22
YP09 D 2.19 0.05 0.19 0.02 0.01 0.26
YP10 D 391 0.13 0.19 0.02 0.01 0.34
YPL1 D 5.84 0.13 0.18 0.0l 0.01 0.36
YPI2 E 2.39 0.06 0.21 0.02 0.01 0.15
YPI13 E 2.18 0.06 0.20 0.01 0.01 0.15
YP14 E 2.38 0.05 0.20 0.01 0.01 o0.15
YPI15 F 2.05 0.06 0.20 0.0l O 0.17
YP16 F 2.21 0.06 0.21 0.01 0.01 0.17
YP17 F 2.36  0.06 0.21 0.01 0.01 0.18
YPI8 G 0.56 0.02 0.05 0.01 O 0.11
YP19 G 0.46 0.02 0.05 0.02 O 0.10
YP20 G 0.50 0.02 0.05 0.02 0 0.11
YP21 H 1.98 0.05 0.15 0.02 0 0.91
YP22 H 7.18 0.26 0.21 0.02 0.01 0.25
YP23 H 3.10 0.17 0.07 0.02 0.01 0.23
YP24 I 28.25 0.06 0.08 0.02 0.02 0.23
YP25 I 1.93 0.04 0.11 0.02 0 0.39
YP26 I 3.55 0.04 0.10 0.02 O 0.34

3.3 FHiEEM

A G S I s R R T 27 FhOT R AR R
Y ICP — MS:, Jr ik i nl 17, 45 R dfh e 7ok
[ 4 9 FAE A 26 HERES LA TE T H AT
Yy Bz S R BB A A, TR 2 I IR 4
B =

T2 A R A H TR SR ) — 2 E N A
YU ST R S L ) Z RIS Y i A B E R
FEME N TR AT B2, b 2438 A AR AN R R 1Y
TS YA R L BT, 2025 A R E 25 3 () )i 2
Berb 2 1) 4 A R T 2R B B i A T R Y PR
HERIAE o [ 2 Sl K BE 2 W1, 78 Hh BL2h 1R L) e
T R ) BRI SR B U HD R A2 B 58], Ph,
As, Hg 3FP o0 1242 4 KBS AT 58 1) R, %o v i 24
T 4 MO FE TR SR T RGN E 5 B ITAG
IrE UL E R A BRI BR bR AT B
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