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Determination of Heavy Metal in Agarwood from
Different Resources and Evaluation on its Safety
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[ Abstract ] Objective; To determine the content of Cu, Pb, As, Hg, Cd, Cr, Mn, Co, Ni, Zn, Sn,
Ba, Ti and Se in fifteen agarwood from different resources and evaluate their safety. Method: The samples were
digested by microwave digestion method, and detected by inductively coupled plasma mass spectrometry method.
Result: The content of Pb and Cd of four samples from seven merchant samples were overrun the limit by China
Pharmacopoeia Committee. However, the content of Cu, Pb, As, Hg and Cd of the other eight samples, including
seven agarwood samples produced by whole-tree agarwood-inducing technique and one agarwood sample produced
by fungi-inoculation method, met the requirement of Chinese Pharmacopoeia. Conclusion: At present now, the
content of harmful heavy metal from lots of merchant agarwood were overrun the limit. It has become a very serious
phenomenon. Therefore, we must pay high attention to the safety of agarwood for medicine.
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7500ce HL O M G SF B T B i (ICP-MS,
Agilent) \MW3000 i i 71 f# {X ( Anton Paar) 8 4fi /K
Ab B &R 48 ( Milli-Q, Millipo ) . MJ-300 H ¥ K
( Mettler-Toledo)

Bl R A AUAE K (LG 2, Merck ) |, A5 5 W (10
mg-L~'ff) Ag,Al,As,Ba,Be,Cd,Co,Cr,Cu,Mn, Mo,
Ni,Ph,Sb,Se, Ti,V,Zn, Th, U, &k N 10% HNO,,
Agilent) , P& (10 wg L™ 'HY Li, Y, Ce, Ti, Co, 5
1K/ 2% HNO, , Agilent) ,,
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$2,83,84,85,86,S7 4 7 i il Wl , 48 [ B2
S RF A e 24 AR 0 BF 50 P ¥ B 0 T AR A SF B4 2
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(F2) o TN i F2 07 45 5, 4 5% 1 % 2 58 XA
IR T R R B i T K, 30 min 22 S5 R T R R
B 2 — Uk PET b, I 4Lk E 8 % 20 g, f7 .
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1 700 5 5 1
2 1 300 5 20 1
3 0 0 15 3

2.2 ICP-MS TAE4fF ICP-MS T/ES 5 . 54
#1500 W, R REVR B 8. 1 mm , A 0% 5 4[] O 0
FEALAS B AW 0. 87 Lomin ™' AMEHEE 0. 21 L
min "' SRR 2 °C BE L AE R I B A 0. 1
res o RH10 wg-kg ' Co(59),Y(89),TI(205)
PEVES TR E AT A AR A v 38 2o TR IR A 28 S8, I CPS
B4 B35 %] Co(59) >280 000,Y(89) >300 000, Ti
(205) >260 000, 3 H.iz47 10 min H RSD<5% .
fig il 0,0.2,0.6,1,5,10,20,50,100 pg-kg ' (¥
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3.1 ICP-MS il 7E 14 FhC Z AW %R % SHAREENAR(:-3) <107
g2 W N [R) R B bR VA VR L 22 AR BT LB R A No. Cu Pb As He td
BOER VB VB VEE VB VL LVER ISR 14 Fh oo R 0 bR vE St 486813 1357.11  127.58  31.89  1566.95
Mhek 25 8 14 FhoT Z bRl 4 4 v 6 & B4, M $2 3576.46 1 059.55 91. 12 24.73 1958. 58
S ZRHAE 0.999 8 ~1.000 0( £ 3) . S3 6088.5 1938.82 ND 7.86  1214.14
®3 SHFEREXEY s4 6 760 3189.68  154.49 22.11 464. 15
2 Pk 3 o B S5 5363.18 5 704.56 ND 5.43 606. 6
o ST/ r \
/x107° /x10°" 6 4265.8 43938.60  440.41 47.44 317.9
S Cr Y=2706X +3 800 0.9999 0 ~100 1.074 x 10 =2 s7 4099.07 3887.96 919.58 50. 48 350. 18
S5Mn  Y=31490X +13 780 1.0000 0 ~100 1.508 x 10 2 S8 1581.86 2 227.56 22.83 20. 89 567.31
¥ Co Y =25970X +9 422 1.0000 0 ~100 4.861 x10 7 Al 3 856.24 413. 61 14. 46 33.65 525.78
ONj Y=5170X+6 410 0.9998 0 ~100 6.448 x 10 ~* A2 4 181,38 676. 86 5 46 6. 66 664. 46
% Cu Y=12 720X +11 880 1.0000 0 ~100 4.697 x 10 72 A3 2450.43 8 192.56 6.27 9. 81 709. 14
0 Zn Y=2897X+3009 0.9999 0~100 1.168 x 10 ~2
A4 1319.08 4 207.63 20. 56 6. 06 625.24
5 As Y=3200X+2554 0.9999 0~100 1.27 x10 72
AS 1547.24 1670. 14 21.75 4.41 363.33
82Se Y=287.5X+139.7 1.0000 0~10 4.642 x 10 72
. . A6 5359.3  4722.95 22.88 24.39 546. 82
Cd  Y=3016X+397.7 0.9998 0~20 6.964 x 10 >
gy Y=3632X+1263 0.9998 0~20 1.911 x 10 ~? AT 990.82 4 505. 58 ND 4.68 567.86
By Y=4243X+3650 0.9999 0~100  5.791 x10 TE 25020 000 10000 5000 1000 1000
MHg  Y=2899X +44.81 1.0000 0~5 1.716 x 10 72 TE:“ND" RIRARKH .
205y Y =25440X -1 744 1.0000 0 ~100 4.522 x10 73 A
208p,  Y=17780X-1821 1.0000 0 ~100 4.539 x 10 *
s N - \ *pp
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BRAE AR ER
x5 NEERPE.E.5. 2. E9. 9 KTHESEINEESRTEEE(n=3) x107°

No. Cr Mn Co Ni Zn Sn Ba Ti Se

S1 6 812.00 1 914 203. 06 715.50 4 191. 38 86 415. 18 95.72 244 825.35 241.01 174.95
S2 1546.74 2551 517.28 742.25 1 596. 35 60 138. 00 47.96 135 205.20 90.23 169. 37
S3 2 150. 28 1 571 700. 24 773.39 3 817.04 56 150. 82 90. 32 39 940. 56 23.68 99. 67
S4 4 743.96 516 963. 20 611.52 6 952.40 90 636. 00 34. 40 8 262. 80 49. 63 491. 09
S5 556.00 117 182. 56 154.90 2 008. 27 24 336. 12 47.24 7 417. 04 26.12 68. 61
S6 9 513. 60 445 019. 20 447.59 35 791.40 60 842. 00 69. 00 115 676. 00 395.54 525.49
S7 75 999. 17 389 814. 62 524.06 14 718.29 35 947. 82 52.16 42 216. 82 135. 66 230. 59
S8 1268.42 255 422.96 317.77 2 251.26 13 293. 37 71.35 4 557.62 83.43 51.24
Al 2 279.39 1247 717.48 2 246.52 4 184.85 84 792. 37 48. 60 21 215.52 81.71 133.59
A2 1 163. 64 407 458.17 136.37 1 904. 66 59 458. 05 36. 30 37 091. 52 28.42 135.75
A3 1435.41 248 399. 86 174.91 1748. 14 46 820. 90 39.89 20 961. 00 59.76 93.92
A4 684.53 113 660. 40 211.29 1 109. 36 42 713.30 67.00 5 409. 60 47.42 91.58
A5 193.75 36 595.94 47.81 2 647.53 25 908. 12 82. 14 7 237.26 38.62 143.38
A6 190. 55 289 628. 26 65.40 2 359.03 34 055.53 50. 46 5621.17 464. 58 65. 66
A7 151.77 105 666. 37 162. 21 504.52 26 214. 17 36.24 11 879.21 63. 60 63. 66
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