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Flow Injection Analysis Using Sulfite Chemiluminescence
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Sulfite which is important for food chemical and pharmaceutical fields by its anti-oxidative and anti-bacterial activities is
readily oxidized and transforms to an excited state of sulfur dioxide (SO,*) emitting weak chemiluminescence (CL) in acidic
solution. In this paper, flow injection analysis (FIA) coupled with the sulfite CL detection is described.

In order to develop FI-CL systems for the determination of sulfite and sulfur dioxide, the sulfite oxidation was examined
with permanganate, cerium(IV) and other oxidants. Some fluorescent molecules and cycloalkane derivatives were effectively
sensitizing (enhancing) the sulfite CL. The sulfite CL system was used for the sensitive and selective determination of bioactive
compounds such as pharmaceuticals and steroid hormones on the basis of the sensitizing (enhancing) effects.
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B RERAIBRE S, EHBREOERERH % B
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2. BREEIE® FI-CL 5l

Meixner 513 BEEE %AWV TAR T O ZBFER
EEHRE LTS 10 ZoHERME/KERT M) Y
AT E 2 BARER~ & H & | HEREL - ERRR A
< H BV T ABICEY CLRETS. Z0iliv
Kol Vv sz k5 CLEEIL,

2S0, + Na,[HgCL] + 2H,0 — Nap[Hg(S05),] +4HCl (1)

[Hg(SO5),]* +2H" — Hg** +2HSO5 @)
HSO; +MnO, — HSO; + MnO,> 3)
2HSO; — S$;0¢” +2H" @)
$,06¢ — SO, +S0,* '®)
S0,* — SO, +hv (6)

N VERTREBENHIR S . SR L 2BG
PORGRBRENBONRRNI LBRAL RTINS,

FITlEv T BBV VBRI ORA AV
PRBAL. AREEZRAAUZERD T ACEESE L TR
WA L WEMERIE D FI-CL RBRRESHLE D 4
FURHEI T AOFERICLY ., Bl L@~ U EBEE
WOMZ HHBEOWRELHER FICL ROBEXRHM LN
TWwW5 (Fig.2) .
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Fig. 1 Schematic diagram of the basic flow system for sulfite

CL. P: peristaltic pump, I: sample injector, D: CL detector.
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Fig. 2 Reagentless FI-CL system for the determination of

sulfite. P: peristaltic pump, I: sample injector, C:
anion-exchange column retaining permanganate and riboflavin

phosphate, D: CL detector.

(70, iz Y A (Ce(lV) ZHVWAZ LIZL D ERE
OBMLFIOER MR LE=BELH 5 . TofR,
HRBEOBRHIZBE~ U BOBE LB LT5ED
EREEZER LTS, TOMOBREAE LT, &
KACFBIT KV IEERER D BAERT B AREER Ag()1
FrERVBHFE (Fig.3) P o, EMEBREO BB
L 3FE (v—&F I 6G & AHETEHEA] Tween80 12X 5
HIRX CL: Fig. 4) ' B@E S TWS. FF T, BR
LERETRBERTVAALT =T A BV Y DUk
(Ru(bipy)s™") Zifi~ > ¥ EBEERLIC & 2 HAGEE CL RO
HWEHI L LTHVWSFELREIRTHS O,

AgNO,-HNO,

H,0O
(carrier)

Fig. 3 FI-CL system for the determination of sulfite using
unstable Ag(Il) generated by galvanostatic oxidation. P:

peristaltic pump, I: sample injector, E: flow electrolysié cell,

GS: galvanostat, D: CL detector.
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Fig. 4 FI-CL system for the determination of sulfite by auto-oxidation. P: peristaltic pump, V: valve C1: catlon-exchange

column, C2: cation-exchange column retaining rhodamine 6G, D: CL detector.
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Fig. 6 Possible structure of a P-sultine formed between

cyclohexane and SO,.
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Fig. 5 Chemical structures of cycloalkane derivatives

sensitizing sulfite CL.
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Table 1 Determination of sulfite (sulfur dioxide) and its analytical parameters

Analyte Oxidant Sensitizer (Enhancer) Linear range Limit of detection  Reference
(ng/mL) (ng/mL)
Sulfite ~ MnO« Riboflavin phosphate 0.09-1.4 0.09 (1]
Brilliant sulfaflavine 0.18-3.6 0.18 [11]
S02 MnOg Flavin mononucleotide 6-90 ppb 3 ppb [12]
Sulfite MnO# Riboflavin phosphate 0.1-100 0.06 [13]
(immobilized on resin) (immobilized on resin)
Sulfite Ce(IV) - (unused) 1-50 ng/mL (SO2)  0.19 ng/mL (SO2) [14]
" Sulfite Ag(ID) - (unused) 0.032-0.8 0.014 [15]
Sulfite Auto-oxidation (O2) Rhodamine 6G 0.05-10 0.03 [16]
Sulfite Auto-oxidation (O2) Rhodamine 6G 0.01-5 0.01 [17]
(immobilized on resin)
Sulfite MnO4 [Ru(bipy)3]* 0.004-10 0.002 [18]
Sulfite MnO«# CAPS 0.25-3 0.06 [19]
Sulfite Ce(IV) CAPS 0.3-3 0.02 [20]
Sulfite Ce(IV) CAPS 0.3-3 0.02 [21]
CHES 0.5-5 0.032 [21]
CAPSO 0.5-5 0.049 211
Sulfite Ce(1V) CAPS 0:8-80 0.81 [22]
coA 0.044-8 0.044 [22]
Sulfite SOD Luminol/POD/H202 0.08-8 0.04 [24]
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BEAR TR L TREOT R L —BENC X 58K CL &
VL FICHWHEIME LN TWS., FHEEA A Tid
Sy &y (Ladll)) . FAET A (Tb(I)) , —u 7
20 (Bu(ID) BHRE &I, Too) = Bu(ll) ZHAWVWz L &
I ~100 fEREOEREMPER STV D.

Table 2 IZATIR L= NB DX B(LE & £ D CL KIG%.
BRHBR, RERZELDE.

MmAT WS, EOMHICHEABSL I VB, T A3

Table 2 Determination of bioactive compounds sensitizing (enhancing) sulfite CL

Ahalyte Oxidant Linear range Limit of detection Reference
(ng/mL) (ug/mL)
Cortisone Bromate 0.5-20 03 [25]
Hydrocortisone Bromate 0.5-5 03 [25]
Cortisone Ce(IV) 0.5-10 : 0.1 [25]
Hydrocortisone Ce(IV) 0.5-5 0.3 [25]
Qunine Ce(IV) 0.04-100 0.01 [26]
Quinidine Ce(IV) 0.1-1000 0.04 [26]
Cinchonine Ce(IV) 1-800 0.6 [26]
Ofloxacin Ce1V) 0.04-4 0.016 [27]
Ofloxacin Ce(IV) 0.04-4 0.016 28]
Norfloxacin Ce(IV) 0.4-40 0.16 [28]
Lomefloxacin Ce(IV) 0.4-40 0.16 28]
Sulpiride Ce(IV) 0.05-2.5 0.01 [29]
Sultopride Ce(IV) 0.01-2.5 0.01 [29]
Tiapride Ce(IV) 0.01-1.5 0.01 [29]
Vitamin K3 Ce(IV) 0.01-10 0.02 [30]
(Menadione sodium bisufite)
N -THBTI Ce(IV) 0.2-80 uyM 0.08 pM [32]
Rufloxacin (+ Eu(1II)) Ce(IV) 20-500 nM 5nM [33]
Grepafloxacin (+ Tb(III)) Ce(IV) 0.05-2 0.01 [34]
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