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(1) BEBRIEK

H,SO,:HNO;: HCIO4: H,0 = 20:100:40:
100,

(2) NH-NH,CIZ i H7KK 6gNH,C
X 39 ml i /K HEZE 1000 ml,

(3) TEBFZE AR AR 4k
BN TROEBRAEHE K, Ca, Mg,
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Fig. 1 Effect of ash ing time on determination
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Fig. 2 Effect of ash 1ing time on determination
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Tab. 1 Seclection of parameaters for atomic absorption analysis of eleren elements

E % K Ca | Mg Cu Pb cd | zn Fe Co Ni Mn
Iﬁ%& 7666.5 | 4231.5 | 2855.5 | 3251.5 | 2837.5°| 2291.5 | 2143 | 2483 | 2412 | 2324 | 2797
;Tq:%@)ﬁ 5 5 ‘ 4 6 5 4 6 4 5 6 6
Bt E 80/400 ! 807400 | 90/500 | 80/400 | 60/400 | 70/400 | 80/400 | 80/530 | 70/460 | 70/380 | 807530
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Tab. 2 Res::1s of condilicn tests by wet-digestive method (1 g dry sample)

1 E A % PTFE #HiH{k

EsBREREY (ml) i WAL [ D | EREA 1R
10 ‘[ 152 o I s 4 6 | s
Kimg/g) | 0268 | 0249 | 0250 | 0,257 ] 0.249 | 0.249 | 0.256 | 0.249 | 0.269 | 0.269
Caing/g) 3.049 | 3.058 | 3.060 | 2.851 | 3.058 - 3.049 | 3.186 | 3.070 | 3.110
Mglmg/g) 0.897 | 0.899 5 0.900 | 0.900 | 0.899 | 0.898 | 0.897 | 0.899 | 0.900 | 0.900
Culpg/g) 2.577 | 2.546  2.566 | 2.565 | 2.564 | 2.561 | 2.557 | 2.365 | 2.323 | 2.574
Phipg/gy | 1.957 | 2.453 | 2.455 | 2.454 | 2.453 | 2,450 | 2.446 | 2.372 | 2.185 | 2.375
Ciugle) | — 0.638 | 0.638 | 0.639 | 0.638 | 0.638 | 0.637 | 0.545 | 0.547 | 0.547
Zn(ug/g) 28,43 128,51 125.18 | 26.85 | 28.51 — 12676 |27.55 [27.58 | 29.48
Fe(mg/g) 0.108 | 0.108 | 0.117 | 0.108 | 0.108 | 0.117 | 0.108 | 0.108 | 0.126 | 0.144
Co(ug/g) 651 | 6,665 | 6.00 | 5.999 | 6.665 | 6.657 | 5.980 | 5.329 | 5.334 | 5.334
Ni(ug/gd 4368 | 556 | 4383 | 4382 | — | 4375 | 4368 | 5.5 | 5.68 -
Mn(ug/g) | 3.054 | 6341 | — | 3.6+ | — | 6.324 | 6.313 | 7.915 | 7.913 | 7.923
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Tab. 3 Comparison of results of dry- and wet-digestive method (1 g dry sample)

K Ca Mg Cu Pb Cd Zn Fe Co Ni Mn
(mg/g) | (mg/g) (mg/g) | (Mg/g) | (rg/gd | (rg/e) | (re/g) | (me/g) | (ng/g) | (ng/e) | (re/e)

F Tk 1.938 2.710 0.899 17.35 | 2.055 | 2.544 | 26.95 0.207 7.478 7.882 | 22.16

WERE 1.705 2.360 ¢ 0.899 15.95 2.904 2.548 23.45 0.162 7.319 7.000 17.51
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Tab. 4 Results of micro-elements analysis of some aquatic products
(dry-digestive mathod)
% K Ca Mg Cu Pb Cd Zn Fe Co Ni Mn
(mg/g)|(mg/e)|(mg/z)| (ng/g) | (ne/e) | (ne/e) | (re/e) |[(mg/e)|wug/e) | (ne/e) | (r8/e)
0.65 5.15 0.90 20.5 2.06 1.90 71.5 0.14 6.13 6.14 44.4
1.74 1.09 0.90 14.5 2.05 1.65 71.5 0.16 6.79 7.87 53.7
J- n 7.03 0.11 0.79 12.8 2.06 3.80 26.0 0.35 6.15 5.27 44.4
By R 1.94 2.71 0.90 17.3 2.06 2.54 26.9 0.21 7.48 7.88 22.2
F200CHBIEPER 2h, BT S0CTR Rk LEF BT,

b8 h, AHE A 2ml ik HNO, ERERER
IR ) BB KERET, EET
500°C R gk 2 h, 1A, JNA 2 ml
K HNO, 7, FAKERT 50 ml ZEMA,

A B E AR, WE g FRPMA
15ml B & B MR, REZ AR EE AR
rimAAEl i 2.5 h SR FERPUE L AL EE T
100°C7K# L 4 h, R, EAFT S0ml K&
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AT EEERILE 40

b, ok G
HRIEE LR, FRE R T

R DA TR 2k A B B AR AL Cu, Zn,

Ca HYRET WMo #7 e R RIES

PR s HREES TS BRE, BUES T

WAL 2.0 ml TELBE s, 0 A Sml NH;-
NH,Cl g (pH = 10), IIAERE K &
KFR2Y 15 mle i NaSO; BR%, DURIEHER
ATVERE, Ag-AgCl B HS LR, Pt &
WU AR = ERA R, #TUE, &
TREBEET, T—1.3 {RE% 2 min, # i 30
s G, BERAME—0.1V, AfRENAEEE.
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Tab. 5 Results of comparative test of zine,
copper and calcium in sea cucumber

FOB Zn(pg/g)| Cu(pg/g)|Ca(mg/g)
B IR 4 B 26.95 17.35 2.71
PR HIRZ 29.00 15.47 _
AR IEEE & - — | 2.78

T, Bk SRR

Pt & B A K FIEESHY Zn, Cu, 1
s £ 32, 36 B Fe, Mg, Pb 5 A1RE S TR Ml
BB, GRIITES T, MECNTE
th W SRR T R, RT3
ERE K, Zn, Cu EIKCHEBIZE 70% M ko
Bl Fe, Mg, Pb 7 (A0 i 215 55 B 3% AT s
H 77 3 T 1 S R R R AR 2% 0.001—
0.3, BEHR KA 0.1—9%
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Tab. 6 Results of recovery tests (1g dry sample)

FHEME BEMLE
MAE PALELES= E% (%) AR WEE =K (%)
1.15 0.91 76.6 1230 0.96 73.9
1.15 0.94 81.7 1.30 0.95 73.1
1.15 0.94 81.6 1.30 0.95 73.1
K(mg)
2.55 1.88 81.7 2.60 2.00 76.9
2.55 1.9% 76.0 2.60 2.00 76.9
2.55 1.94 76.0 2.60 2.00 76.9
25.0 21.7 86.9 25.0 23.6 90.4
25.0 21.8 87.1 25.0 21.4 97.6
25.0 21.8 87.0 25.0 23.5 94,1
Zn(pg)
50.0 45.2 90.5 50.0 47.1 94,2
50.0 43.6 87.1 ‘ 50.0 47.1 94.2
50.0 43.6 87.1 50.0 47.1 94.2
50.0 42.8 85.6
50.0 42.8 85.6
50.0 42.8 85.6
Cu(pg)
100.0 85.7 85.7
100.0 83.8 83.8
100.0 85.6 85.6
|
T BBEXTRER (12 TH#5R)
Tab. 7 Results of precision tests (1 g dry sample)
il E w #® .
PoE S WAL ST dE
1 2 3 4 5 6 7
Fik 0.899 | 0.899 | 0.900 | 0.900 | 0.898 | 0.898 | 0.898 | 0.001 | 0.10 0.89940.001
(mr/gg) BIERE 0.898 | 0.900 | 0.898 | 0.898 | 0.900 | 0.900 | 0.898 | 0.002 | 0.17 0.8984-0.001
PTFE A | 0.900 | 0.901 | 0,900 | 0.901 | 0.899 | 0.898 | 0.900 | 0.001 | 0.15 0.9004-0.001
T 0.207 | 0.206 | 0.180 | 0.189 | — — — | 0.013| 6.8 0.196+0.024
(m;eg) wER R 0.162 | 0.180 | 0.162 | — — — — | o010 6.2 0.1680.032
PTFE #A®BE| 0.153 | 0.179 | 0.162 | — — — — | 0.013{ 8.0 0.165+0.042
Fu 2.06 |2.05 |2.06 |2.06 |2,05 |2.05 |2.,05 {0.005 | 0.26 2.054-0.01
(pg"/‘;) R 2.94 | 3.43 | 2.94 |2.94 |3.44 |2.94 | — 0.3 1.1 3.0140.32
PTFE #pfigsk| 3.13 | 3.33 | 3.80 |3.32 |3.80 |3.32 |2.84 [0.3 9.3 3.394-0.32

ANALYSIS OF SOME MICRO—ELEMENTS IN SEA CUCUMBER

Li Jing, Zhou Zenghao, Kang Jitao and Guan Huashi
(Ocean University of Qingdao)
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Abstract

This paper investigates the dry- and wet-digestion of sea cucumber by using atomic
absorption spectroscopy. Eleven micro-elements in sea cucumber samples are determined.



