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W& IRSTRIE . bR . U A R G AT FeC Il A9 20 B 97 7 I AR A 25 . 986 T S — Rl AL S 1y
SrFICREOTE, B RMUE R R . BRAE R R AR, E T A A B T R I T AR T AT Y
e, HATA A ZOERNE Fe' WA ME, P MREERE, A SRS, AR SR, il
TR PR . R ORI Fe I it Y B L1565 e (TMB) 5% 5643 7 3 5 . 7€ pH 4. 5 Tris-HCl 28 vl J
35 CHKBFMT . H O, AL TCTE 5 15 1 U HBRE 8 i CTMB) 33X — S b 8518 5 A I i Fe D AFFERT . &
AL AR (H, O) 4L TMB A B B A 558 ZEO0 TR/ TMB 446 ™ 1 (TMB,, ) » FIUR B 280 nm %
K TMB, £ 405 nm &b — BRI FOEIE, BAE— @M B, BE Fe Il kBRI R, HZO0M B L&
PEHG SR . R SR AR AL T 98 G BT A B R Tris HCLZE P i) pH O 4.5, Hk B 3.3 X
10 " mol« L', TMB ¥k} >} 3. 0X 10 L', H,O, ¥REEH 6.0X10 *mol « LY, #£ 35 °C 44 F &I
35 min, fEEE &M T, Fe'm WEELE 0. 027~400 nmol « L' JEHI N, FEE Fe'" HE NI K. KR FE 405 nm
R TOCE SRR, HRME TR AFws wm = 2.31c+5.0, RMEMLERE R® 2 0.985, H A RN
0.008 nmol « L™, #2¢T HAFH B XM & 200 nmol « L™ FeC D ML m, 45 R LW, HHIHREEL10%
Z W, 20 pmol « L' HCO; » K, SO, NHY . Mn*", Na', Ca®", AP", Zn*", F, Mg*" . Ba®" .
Ca®", Co*", NO*", NO* , 10 pmol « L' CO} ™, Cr*", 2 pmol « L7 Hg®" , BSA A THME . W%
PBHA BB, Sk, dS T R PR RAE . MR S I FeCID Y 2 6 40 AT 8T 5 ¥
0 DA D B A 1 2L AR A, MERR IR 1. 4 mL ZLA A 600 pL ZER(V/V=3%), F10 000 r +
min ' F B0 3 min, SRJEWECET O FWE IR ImL A 48 L 2.5 mol « L' NaOH EA £ 2 mL, T10 000 r
min~' FELG 3 min, S WE 1 mL RVE R BEE 5 mL £3 BIAE R IR . ARG SR IR AL TE 56 43 B B O ik
FET R RE S b Fe (Tl & R, 454 AR, FOMIX AR DR 254 0.29% ~0.41%, [AIlcR Ky 94.6% ~
108.0% .,
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BRI 1.0X10 % ~1.0X10 * mol « L ! Fe*' , Mauro'! &
TN EA BRI BT il A B 2T 4R i, R 22 B v i
1.0X10 °~2.1X10 * mol » L' F&*",

PN R—F A TGt ik, RA RBUE S . &
EE 0 o N (S R L AN s g R S OF 08 S TRUER
T BRI R . Hu ™ 8RR Ak A OB L2 R AL
F(MoS) @k i F b H. O, S AL 48 2K — i (OPD) A i
BRI R 2-8 FE-3- R I Wy B (DAPND, # Fe'" £ T
MoS, 492K R B AT P ORI 58, 4Rt ~r 1 — A2k
Rl Fe® ™ (9 5 1, A I A8 B2 5.0 X 10 7 ~2.0X 107
mol « L1, &t B2 3.5X107° mol « L1, HEGFIH G
M Fe'™ B2 Ay s . (R o 0L A i 1k ik TMB 325k
I E Fe' A IaE . Xal 45 F K $% A BB 1Bk 1 (Cu-
CDs) ATESR IR, RS T — A28 ekl Fe't 15
B, HAGIE R R 1.0X 10 ° ~2.0X 10 " mol « L', #
BE% 1.0X10 ? mol « L', Zhao'™ & H % T — F R 1y 2%
b 2E 1L B AS Tyloxapol UK MR EARE YO X Fe' ™ i 174
W R R T8 w0 R B R R, R E 2 0
~1.0X10 "  mol « L™, & H N 2.2X10"° mol « L', 3,
37,5,57- DY FBL I %K e (TMB) J2& — Fl i 1 19 B 1k 8 JiL 8 {6
. B HFREANY . TMB Al R0 Fe(IDD 0 2 6
FIS, R HETEE N 1.0X10 T~1.5X10 * mol « L',
B 5.5X107° mol « L™, HAT, B 986k I 42 i 4
B, BRZIEA A2 RAER . WK A TR & Fe Il f#
b4 A TMB A 55679 TMB,, . R FeC Il B %¢ )6
BEGE o A ORI TMB, X — 87 9856 R @S 1 il 4
P Fe DM FEOCH I, HARNZE. L., fH., 0~
LN E e SIS =R 7

[ At
L1 S
F Sz F-7000 36 ) 48 06 J6 E ¥ CFI Sz 5 87 B R 24 7D 5
FIH-S2 g S 80R K ¥ 6 (35 17 K3 1 30 AL (LR85 SYZ-
550 17 3 B A% 5K T30 A SRR ) 5 pHL 3 CHip A -
SR Z U8 EATRA R . 1.0 mmol + L S (7 Al
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Fig. 1

SLTWIVERRAL T O 6% s 0.5 mmol « L' 3,37,5,5 - H 3
BOR e (TMB, i ff: 2~8 ‘C, T81849 3~5 g, CAS: 54827-
17-7, R iR R A D« FREL 0. 012 g 0 &
B, % F 100 mL ZEEE W (ZEE : k=1 D, 1.0X
107" mol « L' H, O, K. B 100 uL 30% H,O, F 10 mL
BOE, HAKEARZ10mL, REN 0.1 mol « L', i f#
FKBERMEFEZRE 1.0X10 * mol « L', pH 4.5 Tris-HCI 2%
. 10 mL B0 M A 500 wL 0.1 mol « L' Tris ¥
5505 pL 0.1 mol « L™ HCL W, ARG, MEEAE
10 mL. ¥ 0T A 2 S 4 B a9, S 30 FTK sk .

AP B A0 B . R RN T I A = RO (R Y 5 A
db s ERAIREL 1. 4 mL =R 2L & A 600 pL ZER(V/V =
3%), F 10000 r « min 'FE.L 3 min, SRJF KB O L
W1 mL A 48 pL NaOH(2.5 mol « L™ EA%E 2 mL F
10 000 r « min™ ' F &0 3 min, W1 mL E3ERAGER
5 mL 75 BIRE & KT
1.2 Fi&

7E 5.0 mL {9 20 BEIRE B, KIRFBB HC 90 pL 5 X 10
mol « L™" TMB, 100 pxL 5.1 mmol « L™" (3 & I HCI i)
Triss HCl & vf i, 90 pL 1.0X 10 * mol « L™ H, O, ¥ ¥,
—EWEN FeCl, B, €A ZE 1.5 mL, 5. 35 C KK
35 min 5, KAKBHEZER. BEWR T AHKEIMA . £ volt=
350 V, excited slit= emission slit=15 nm, excitation wave-
length=280 nm &1 T, TN GO0 EETHH . R85
JGik s A Fe' s B e HE G (Flios wm o THE
AF=F o5 um — (Fios um o o

2 HRHVHE

7E pH 4.5 Tris-HCl s W 414 T, FeCllD X H, O,/
TMB 4 it TMB 44 7= 4 TMB., 1 )2 18 B A 585 09 fiE 1k 1
F . TMB %679 TMB,, H A 5 650, 1 — & 19 38 [l
W WiE FeCDWBE MR R, £l TMB, £, BERFI€
H G875 S v ik 5, 405 nm Ab B9 I 28 MRS R L JE I AT L)
BN — AP E Fe D MH T (E D,
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Scheme of catalytic fluoresce detection of Fe’*
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2.1 J’J'_‘Cj'cj'cﬁt
YOLAOCE T E S 350 V, B4y 5.0 nm, [HE %
HeWe Ay 405 nm, B B A 200~700 nm HTE%EWEU;U'&
7%, TMB,, 23 I 1E 240 F1 280 nm 4b 7= 2k 2 ANk 6k %,
BEA FeClll) ¥ BEFF & . HOMOR OGS (5 5 8 Wi 4 ot ‘j"iiﬁﬁ
280 nm N KB BT, KR A 405 nm &b B EAE S ik .
Bk R 280 nm VRO I . $e SEI 7 B iE AT FeClD AN
TE—EMFEE N, B FellDWBER K, KRIOLES LM
g (K 2),
2.2 FHMRuK
FHT Triss HCl G oh IR pH XHE R YEOGIE 5 M52 W .
TR FW, EEE Tris HCLE W B pH Oy 4.5, H AF &%
Ko LIFELR T Triss HCl 2w i R BE XA R AF 192,
M Triss HClE WM BE R/ 3.3X10 " mol « L' 1}, AF K,
ek A TrissHCLIE WM ¥ M 3.3 X 10 * mol « L1, 546 %
KT TMB Ik EXH R R AF 20, 24 TMB KR JE N 3.0 X
107° mol « LU, AF Sk, #k Tl TMB ik Jy 3. 0X10°°
o TIMFELET H O, WREX KR AF M0, 24
H,O, ¥ RE M 6.0X10°°% mol « L™ B}, AF f K, ik B
H, O, ¥R 6. 0X107° mol « L1, SEHGH 21 Sz W il B X
KR AF (320, 25 iR 35 Ty, AF ok, ik
35 CHENRR SR BE . 20075 58 1 SN B R XK R AF Y

mol « L7!
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B 2 TMB-Fe't -Tris-HCI-H, 0, {f & 7% ¢ ¢ it
Fe! T He BEJr il J& 0, 2.7 X 10711, 2.8X 1078, 8.0X 1078, 1.6X
1077, 2.4X1077, 3.2X1077, 4.0X10"7 mol « L™!
Fig. 2 Fluorescence spectra of the TMB-Fe** -
Tris-HCI-H, O, system
concentrations are 0, 2.7 X 1071, 2.8 X 10°%, 8.0 X
1. L7!

The Fe®'
1078, 1.6X1077, 2.4X10°7, 3.2X10 7 and 4. 0X10" 7 mo

B, G5HLRM] L MUKIES R 35 min B AF A B K, 1
35 min 1 Ry 5 B A]
2.3 ITEM%

RS W TR R LEMLE. % F kER
B, AR TMB, 82, (KR AF [HE MK, 78 0. 027
~400 nmol » L' Fe " ¥ EEJE I N s Fios um A0 1A 5 G 38 BF A8
b AF 5 Fe' Wk R R AP MR R . LMEH BN AFs
=2.31c+5.0, LML RZE R K 0.985, ¥R (30) K
0.008 nmol « L™ ! Fe*"

2.4 HEMRHZWE

I T, TR WILAE I Y X TMB-Fe’™ -Tris-
HCI-H, O, f& & %56 5 0.2 pmol « L' Fe Il f9 T 4 1%
B. F£1ERW, HHMIRELE L0 H, 100 £5 4 HCO; ,

., 807, NH{, Mn*", Na™, Cu*", APF", Zn*", F,
Mg*", Ba®", Ca*", Co*", NO* , NO* , 50 {1y CO; ,
Cr'* . 10 f5Y He™ o BSA R THEI & . vl BRIk B A K4
B P

x1 FTHREFXHERERHZMW

Table 1 Effect of interfering ions on fluorescence system

T AR X AR X T ARXS AR

[ % R/ % [ % w2/ %
HCO3 10 0. 97 AT 100 6.1
K+ 100 2.6 Zn?* 100 7.2
SO% 100 —1.7 F~ 100 1.5
CO;~ 10 —7.2 Mg?* 100 0.91
NH{ 100 3.2 Crf+ 10 6.5
Mn?* 100 2.7 Ba?*t 100 —5.5
Na' 100 5.9 Ca?* 100 —3.6
Hg?* 100 4.8 Co?* 100 —0.85
Cu?* 100 1.1 NO*~ 100 —5.2
BSA 100 4.3 NO? 100 2.4

2.5 HERSW

Wkl A KRR T, FERAAEET 1.1, DUARIEE
E R A S (. HESE R I Fet T e B IR A TR I L 45 IR AL
F 2, MK FR AR 2EFE 0.29% ~0.41% Z Al [n] i 2 7E

respectively 95% ~105% Z ] ,
R2 HEROWER
Table 2 Samples analysis results
Meas Added , Sl Ref
casured Average 3? Found Fe®™ Fe ¢
Sample value (nmol » - Feé (nmol » L1 Recovery RSD content results
h (nmol « 7! F\gf)l (nmol « 7! Fed )4 /% /% (mg+ L7} (mg -« L7!
Fel™) ¢ Fel™) ¢ Fe'') Fel™)
Breakfast  31.2, 30.9, 31.1, . -
milk 30.7. 30.4 30.9 30 58.5 95 0.3 9.3 10
AD calcium 1.5, 0.7, 0.9,
milk 1.7.0.6 1.1 1.0 2.08 98 0.4 0.3
Iron zinc 42.7, 42.0, 41. 7, 12.9 10 32 105 0.3 12.7 15

milk 42.2, 42. 4
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N o TEBERE BS54 T, Fe' W 5 980 BE 2 (Al A7 16 R4 1Y)
3 4t VLR, A ST T R I E L P I 0. 027 ~ 400
nmol « L™" FeC Il M %687 7 i o 1%k A T 00 2 28 W5k i
76 pH 4.5 19 Tris-HCl 2% sp %W F - Fe' i fL & 1k 3, hFeT Er s, RS NHE.
37,5,57-PU F I 2 e CTMB) A B 1Y 484k 72 4 B 29 3k
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Fluorescence Detection of Ultratrace Fe’* Ions Based on Its Catalysis of
the New Indicator Reaction between TMB and H, 0,

LI Dan, LIANG Ai-hui* , JIANG Zhi-liang”
Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection(Guangxi Normal University) Ministry
of Education, Guilin 541004, China

Abstract Iron is an essential trace element, which plays an important role in the life process, but excessive intake of ferric iron
will reduce the oxygen carrying capacity of the body, causing unstable hemoglobin disease and methemoglobinosis. Whether from
the point of view of human health or environmental protection, it is of great significance to explore a simple, rapid, sensitive and
selective method for the determination of Fe([ll ). Fluorescence analysis is an excellent method of molecular spectroscopy. It has
the characteristics of high sensitivity, good selectivity and simple operation. It has also made good progress in the detection of

*T by fluorescence method has been reported, but some of them have low

heavy metal ions. At present, the determination of Fe
sensitivity, poor selectivity and toxicity of organic reagent. In this article, a simple, rapid and sensitive fluorescence method for
the determination of Fe(]l[ ) has been developed, using tetramethylbenzidine (TMB) fluorescence reagent. In pH 4.5 Tris-HCI
buffer solution at 35 °C, the reaction of H, O,-TMB was slow. When Fe ([[[ ) was added, it catalyzed strongly H, O, oxidization
of TMB to form strong oxidized product TMB,, with strong fluorescence. Using excited wavelength of 280 nm, TMB,, exhibited
a strong fluorescence peak at 405 nm, and the fluorescence intensity increased linearly with the increase of Fe([ll) concentration
in a certain range. The fluorescence analysis conditions were optimized by univariate transformation. The pH of Tris-HCI buffer
solution was 4.5, its concentration was 3. 3>X10 " mol « L™', the concentration of TMB was 3. 0>X10"° mol »+ L', the concen-
tration of H, O, was 6. 0X107° mol » L™", and the reaction time was 35 min at 35 ‘C. Under the selected conditions, the fluo-
rescence signal of the system increased linearly at 405 nm with the increase of Fe’" concentration in the range of 0. 027 ~ 400

1

nmol « L', The linear equation is Fy; um = 2. 31¢+50. 0, the linear correlation coefficient R* is 0. 985, and the detection limit is

0.008 nmol « L™ ', According to the procedure, the influence of coexistent substances on the determination of 200 nmol « L'
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Fe'" was tested, with a relative error of +10%. Results indicated that 100 times HCOs; , K™, SO~ , NH; , Mn*", Na',
Cu*", AP", Zn*", F, Mg®", Ba®", Ca*", Co*", NO* , NO* , 50 times CO} , Cr’", 10 times Hg"" , BSA did not inter-
fere with the determination. It showed that this Fluorescence method had good selectivity. Thus, a simple, rapid, sensitive and
highly selective fluorescence method for the determination of Fe ([l ) was developed. Sample solution of dairy products was pre-
pared by the following steps: accurately absorbd 1. 4 mlL dairy products with 600 L acetic acid (V/V=23%), centrifugated for 3
min at 10 000 r « min~ ', then took the centrifugal supernatant 1 mL with 48 L. 2. 5 mol « L.™! NaOH, mixed well, centrifugated

1

for 3 min at 10 000 r *» min™ ', and finally piped 1 mL the supernatant, and diluted to 5 mL to get the sample solution. Then the

new catalytic fluorescence method was used to determine the content of Fe([l[) in milk samples, with satisfactory results. The
relative standard deviation was 0. 29% ~0. 41% , and the recovery was 94. 6% ~108. 0%.

Keywords Iron ion; Catalysis; 3,3”,5,5 -tetramethylbenzidine; Fluorescence
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