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[ Abstract] Objective: To determine niccolum in sorbitol with flame-atomic absorption spectroscopy, and
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set up measurement uncertainty of the method. Method: Niccolum in sorbitol distilled by methylisobutylketone was
determined by flame-atomic absorption spectroscopy, and set up measurement uncertainty of the method
simultaneously. Result: Nickel content is 0.035 1, 0.027 3 pg-g ' with RSD 0.54% , limit of quantitation is
0.02 mg-L™", recovery is 100. 15% . Specificity test showed no impurity disturbances. The percent of uncertainty
of sample solution and atomic absorption spectrometer is 84.01% and 15.99% . Conclusion: This method

possesses excellence of simplify manipulation, high veracity and nicer repeatability. It can content the need of

niccolum determination and offer basis for quality control of officinal accessories sorbitol.
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2.1 Jrik
2.1.1 ARVEAYFECH] RS 2 B 000 pg - LAY R
PRUEW 1 mL % 100 mL &), DL L& 7 KB EZ
FE NE R PR AERE 2 W 1o HUbR HE B A5 W 1, RS % i
10 mL % 100 mL &, DA 2K B+ K 7 B 2 20 B 1
RIRUERE AW 20 HUbR HERE 25 W 2, 4 RS 2 i IO,
5,10,20,40,50 mL % 6 4~ 50 mL 8 ¥, U EE T
KFBEZEZEE,140,0.1,0.2,0.4,0.8,1.0 mg-L~'
FrifE M R 5
2.1.2 W E S TRETR DM 20.0 g
WAL EE SR 5 LA 258 FoK M BE 2 150 mL, A 2.0
mL PH I e B AR R B VA TR (10 g+ L) AN
10. 0 mL L5 TR, 4R 3% 30 s, OB PRAF. i E o>
2R R T Z B4,
2.1.3 AU TAESAM K4 12.0 nm AT AL
0.2 mA, B85 10 nm, 4 4L 15.0 L-min "', ¥R
2.2 Lemin~',
2.2 %%
2.2.1 ZMEXFR 2 L1 I FREEN TIESR
PEFEATINE e TAEM 2. DAWROGREE A AR EE C
PEATLRE WA B U R AE 0.0 ~ 1.0 mg- L™ 2k HE K &
BT, M Wl H 7 8 R A =20. 943C +0. 001 6(r =
0.999) ,
2.2.2 FESNE  HO7 kb AR BRI AL EERE & A
JEF W W A 6 BE T, BEALER 3 O, AR AT I E 3
WA HPRIT RN S w, iR EK 1,
2.2.3 Ej@tk Sy R S ET AL By A 3 6y
BITPEAE d , T A5 W 43 DY ' BE A A I 5, 25
7% BRI s TG
2.2.4 JrEAIBE RLTTPE R T 2008 ARE-1 (9 fit K
Al VYRR S R I W, EE AL 6 R 4T, 1HGE RSD ly
0.001 2% , FH 54 ¢ 43 A A il 99% & 15 K F-, H
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F1 WEBHRREEENE
N Conc. of Solution BITER N Conc. of Solution L STve
FE b o O FE i o o

/mg-L /ngrg /mg-L /g g
VR T 2008 4F-1 0.102 1 0.032 5 4L 245 2008 4F-1 0.087 5 0.025 1
PR S 2008 4F2 0.103 2 0.033 0 £p 1 25 2008 4F 2 0.083 3 0.023 0
VRS T 2009 4F-1 0.107 4 0.035 1 A& 4L 1 25 2009 4F-1 0.082 2 0.022 5
VR T 2009 4FE-2 0.122 0 0.042 4 A& 4L 1 245 2009 45 -2 0.088 5 0.025 6
IVE T 2010 4F-1 0.095 8 0.029 3 #6425 2010 4E-1 0.106 3 0.034 5
JVE R T 2010 42 0.113 6 0.038 2 AL 25 2010 4F-2 0.103 2 0.033 0

HIBE f=5 WA ¢ {8 (0 =3.34) , Wb 5 ¥ 46 0 BR Oy
0.001 2 x3.34=0.004 0 mg-L~',
2.2.5 CERAIIR 3% E MK 5K AR T T
IR S B E R PR — S 7 R I BR ) 5
W) R I R 47 0. 02 mg- L~ A3 5 v v i )
SELERIFE 0.1 mg- L™ B R, T o G 000 BR 5 4
P50 5 ZER
2.2.6  [ISCR RS AR ECE A4S 95 I A 5 (Sample
ID 1)20.0 g, 3t 5 3, 4% 2. 1. 2 1 F At 5 i W il 4%
D7 KA 0.1 mg- L™ 452 % 8 5 % 10. 0
mL 4% 2. 1.3 TAESAE T 3547 20 A s, o 530 Il i
R RSD, WL 2,

F2 EKEERNE

HUEGE LS -2 {E RSD
/ngrg! /% /% /%
0.082 1 99.52
0.082 8 100. 36
0.082 2 99. 64 100. 15 0.54
0.0829 100. 48
0.083 1 100.73
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C =(20.9434 +0.001 6)/Vxm

AT B 5 A5 Ve B 3 O VR R e IR
il SRR B

A E R A AT, B B T B T &
S A N B 2 ke RT3t S I R I S R
(Sample ) H1 5 T W% i 43 o6 6 3 i 0 5 o A
(AAS) .
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3.1 R R A R E S w(m) /m
3011 /RSN E AR 2 B AR S KB e
PERE, KT-Fr i iR 28 £0.001 g, 5 i
T MR R B E BE =0.001/ /3 =5.78 x 10 * g,
3.1.2 R RPFEEMEWAWATEE KT
W 10 Yk AW R, TR bR e 22O+
0.000 3 g, W& PEH AR ARHIERE =3 x107" g,

H L3 A 1L A EORE £ 4 20. 003 6 g, T 42
HH

u(m)/m =

(5.786 x 107*)> + (3.0 x 107*)°
/20.000 36 = 2.98 x 10~

3.2 ARG A AR R AR XN B E B w (V) Vil
AR AL AL B W R e R T 10 mL B W
K1 mL BWE .
3.2.1 10 mL B E A EE 10 mL &l
(A 90 M ARF R 2N £0.02 mL, ¥ = f 75 i+ &,
M 10 mL &AL IEH#F A B A8 € FE = 0.02//6 =
0.008 mL, FJ 10 mL B W% 4 # 52 W i 28 17K 6 I,
FEPRE AR UER 222 0. 017 mL, W 85 &2 M A
JERE =0.017 mL, R T 5050 = R B2 R Ak [ A
(20 5 ) C ¥ M o it AR T B 09 I ik &
Bk 2,02 x 10 72/ °C, W3l B 52 0 R S B = (10
x5x2.02%x107°)//3 =0. 040 mL,

10 mL % W & it 51 A 0K % B =

0.008> +0.017° +0. 040% =0. 044 mL,

3.2.2 1 mLBWAEMHAHEE | mL BEEN
FeVF2E 0 £0.007 mL, ¥ = ff 43 A iH 5, 0 1 mL
B W08 1 IE 45 A A B 2 BE = 0,007/ /6 = 2. 86 x
107" mL, A1 mLBSTAF (A %) A W KK 6
U, I ) T 55 bR o O 22 0. 007 mLL, W) JH: & 59
ANHHEE =0.007 mL, H T 525 % I A A6 FEL oY
(20 £5) C#H I o mita, L8 K eIk &%
N 1.80 x 1077/ °C, JU) 9 BE B i ) R B A B = (1 x5
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PEAT 58 TR OGS 0 K A 45 SR DL AAS
KRR AR A R SRR 6 W, A X AR i
2=k 0. 47, BRI B 5 ASCAG: ) L A e AR 5t 5t 3 R
W S B B A A S B B =0..004 7,

x1.80%x107*)//3=3.98 x10 " mL
I mL % W & H 5 A B K E
(2.86 x107°)* +0.017° + (3.98 x10°)?

B =

8.54 x10 " mL

Bt 2 4 VAT B A AR B oS W 3.4

w(W)/W = /[%} +

A R B

[w]z + U*(ABS) =0.0118

w(V)/V = /( 0~]387)2 + (0.10(;14)2 R (8, 54 ]x 10-3)2
=0.010 4 4 itig
3.3 TR BEE U (AAS)  Ji AW FE VP S R ILF 3,
TS D6 B T AN B 5 R Ok T i R AT A 4 2R
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T 5 JE TR /%

M A WOR B 2 B U (Sample) ik S FREE U(m) /ms
A w (V) /Y
ML E w(As) /As

BIATERE UCW)

JEF W OETEAUR T E B U(AAS)

0.002 9 6.01
0.010 4 78. 00
0.004 7 15.99
0.0118 100
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