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MICRO-COLUMN HPLC DETERMINATION OF Fe Co Ni Cu Zn AND Mn IN TOBACCO
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Abstract : 2-(2-Quinolylazo)-5-dimethylaminophenol (QADMAP) was used as precolumn derivatizing reagent
to form colored complexes with Fe(Tl[). Co(II). Ni(II[). Cu(Ill). Zn{II) and Mn( [l ) in weakly acidic medium
(pH 2. 8~6. 2). For the separation of the above-mentioned complexes, the Waters Xterra RPjz micro column
(1.0 mmX50 mm, 2.5 pm) was used as stationary phase, and a mixture of methanol and water (CH; OH-+H,O=
72+ 28 by volume, containing 0. 5% by volume of acetic acid) was used as mobile phase. Optimum HPLC
conditions were studied and described in detail. Array diodes were used in the determination. Detection limits (S/N
=3) of these metal complexes were found to be 3 pg « L™! for Fe([), 4 pg« L7! for Co(), 2 pg+ L7 for Ni
(I, 4 pg- L7 forCu(ll), 5ug+ L7 for Zn(Il) and 8 ug + L7 for Mn([[ ). In its application to the analysis of
tobacco samples, RSD's in the range of 1. 6% ~3. 8%, and recoveries in the range of 93%~107%, were obtained.

Keywords: HPLC; 2-(2-Quinolylazo)-5-dimethylaminophenol; Tobacco; Iron( [ ); Nickel (I ); Cobalt
(II); Copper(II); Zinc([I); Manganese( [l )
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FEMENESY, IR E RIS , = B0
EIEENEHE TR AR ERERITE, R
MUTRESYHAE RFE 3. 0 min, FIHE M E K
TG EEM L, KRB T 4HrmtfE .,
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1.1 QADMAP & H5%E

¥ CER 2 1 S B QADMAP, #4 0. 02 mol 2-
HEEW F 350 mL K ZMH, MAEEH
2 g, KW INAEIF 4 h, DN A EREEER AR 8 g, F
FIF 30 min, (KA H, FIHERLL. MEAL
B IIA 0. 02 mol [ — B EERER, A8 _E1
B THRE 0.5 h, RBNR, BEHKEKHEH
B B TR R SO MEL R 2
~3 WA A5, A T R AT, 405008, Bk
HIREEMEILLEELEM.
1.2 FENFSRA

X H Waters S ¥EAREIE, 01 2690 Alliance
NERELTER 8 sh#HEHES) , 996 (PAD) %5t
TR ERER A  Millennium® 8 S S E 4,

B R RS 1. 000 g -
L7 R BER 0. 5 mg « LT ARMETAEWR.

ZBR-Z B ¥k :0. 5 mol - L', pH 4.0,

QADMAP ¥ :1.0X10™ mol « L', LK
ZRERCH .

FECA RS G SR

KA RZEE K 3 F Milli-Q50 #8 47K {X 4k
H,HH>18 MQ - cm.,
1.3 @&iEsdt

Waters Xterra™ RPy; 8 it (1. 0 mm X
50 mm, 2. 5 pm) s MBI 729 MR BE(AE 0.5%
MZBD,F#ER 0. 2 mL » min™", FREEF S yL.
ELREERET,20 pg- LT&RE R EF.2.5
PRAE B ELAE 580 nm B KA EER LA 1,
L4 WMEF*E

WERABETEHBRZE 180 pm(80 H), I
BEM 0.5~2.0 g TEMHAF, T3l 500 CTHK
16, KR FAMBR(1+19) 5 mL RS, HEE4L
G99 pH ZiEHH. B A 25 mL ZEET. MA
PH4.0 ZB-ZBAZE MW 4 mL,1X10"* mol -
L7 QADMAP %% 5.0 mL , B4 ZE 25 mL, $#4],
HE 10 min, B 5 mL F 0. 45 pm 43kt dE 880t 58,
HRE S pl S3#r.
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Fig. 1 Chromatograms of tobacco sample (1) and

standard samples (2)
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2.1 HRIfTESRY

QADMAP 5% .45 . . 8. F. B REN
B BE, 7 pH X 2. 8~6. 2 U E RE S YEE
E,REEH pH 4.0 ZB-ZBARPER 4. 0 mL
EHEERE. ARERERH,1X10 " mol - L™
QADMAPH® 1. 0 mL DA FBPAI E 2484 10 pg
Mk & B9 4 I TERRERPEEREST
F14&5 QADMAP BEMERERN, EMALE
AR, R ERIA 5.0 mL; & TEHNES Y
* e Z/0RESE 6 h.
2.2 #5898 S0EEERNK AR

MR PR 4 VBB B h AR E e R &
TRR S A W 88 350~ 650 nm F KRB
SMEIE R ShRkext RERIA , B TARE B R 28 B
RGE E R A1, Fe-QADMARP 485 97 5% K W% Wik
24 565 nm, Co-QADMAP &4 78 K 1R B &
27 610 nm, Ni-QADMAP 44 91 8 K R W3k £ 4
585 nm, C-QADMAP £ A& Y B K KWK K K
570 nm, Zn-QADMAP Z &Y B/ KR E K K
555 nm, Mn-QADMAP & & 4 8 K % W 3k & 4
540 nm,
2.3 @it

FIK BB R R 55 B QADMAP 54k, 4.
RO FEERNESY, LYPROLEN 72%
N B ESYEABI L 48 B2 BefRdE, A%
A 2% MFBAMsIE. QADMAP 548.45.
RE.FEEBRNESYETRERGTHEE, R
REFERDEPE 0.5 UHIR.
2.4 FHER

EFRERGT . Bk 4 R85 50 H
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Tab. 1 Regression equation, correlation coefficient
and detection limit

&t HE
EEyE OB oo, G
H4r . Linearity " Detection
Regression Correlation™ |, ,
Component equation range coefficien fimit
d (o/pg+ L7 {p/,ug « L7
A=5.36X10*C
Fe-QADMAP T4 8~2200 0.9998 3
A=6.18X10*
Co-QADMAP 6. 18101 C 10~1500 0.999 6 4
+102
=5, 86X 10¢
Ni-QADMAP A 5_8662 810 ¢ 6~1200 0.9997 2
= X 104
Cu-QADMAP S0 C lz~1200 09994 4
A=5. 08 X104
Zn-QADMAP 5. 0810t € 14~1 500 0.999 8 5
+112
=4, 25X10¢
Mn-QADMAP A 4_21505 lotc 18~2 000  0.999 8 8
2.6 HmaHr

MR AR I T TR R LR 2.

F2 BRASHER(n=5)
Tab. 2 Analyt. results of the samples
Bit(p/pg - g™

@4y Name of sample RSD %
Component x®% F® BW BE 0y
(C3F) (C2F) (X2F) (B2F)
Fe 112 187 145 143 2.2~3.3 95~104
Co 1.48 0.96 2.32 1.65 2.1~3.8 93~105
Ni 4,55 3.18 5.65 2.37 1.8~3.2 94~106
Cu 10.2 11.5 8.63 14.3 2.3~3.5 95~105
Zn 13.6 16.4 12.5 16.2 2.1~3.4 93~107
Mn 46.2 53.2 33.1 48.2 1.6~2.6 94~105
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