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ABSTRACT

In this research study, the novel pervaporation flow injection with chemiluminescence
detection (PFI-CL) and gas diffusion flow injection with chemiluminescence detection (GDFI-
CL) produres were proposed as on-line separation techniques for the analysis of contaminated
sulphite in pickled food samples. Both methods involve the injection of standard and/or sulphite
samples solution into a sulfuric acid donor stream, which was then transported to the
pervaporation module or the gas diffusion unit furmished with semi-permeable PTFE membrane.
Resulting sulfur dioxide gas diffused across the semi permiable membrane into an acceptor
solution containing a sodium hexametaphosphate, phosphoric acid and rhodamine B. The solution
mixture then merged at a T-piece with a reagent stream consisting of potassium permanganate in
sodium hexametaphosphate in phosphoric medium. The elicited chemiluminescence intensity of
the resulting reaction mixture was measured at a red sensitive photomultiplier tube operated at an
applied voltage of 1.0 kV. Under optimal experimental conditions where results showed that the
determination of sulphite for both on-line separation techniques were investigated, linear
calibration curves were observed over the concentration ranges within 0.5-6 mg L and 0.5-10
mg L of sulphite for PFI and GDFI, respectively, with relative standard deviation for 12 replicate
injection at 2.77% and 1.81% for 2 mg L of sulfite standard solution and detection limit of 0.2
mg L" and 0.1 mg L". The percentage recoveries were found to be in the range of 91.1-104.8 and
91.3-105.6, respectively, while samples throughout were found to be 40 and 60 h'l, respectively.
The PFI procedures were proposed for application to determine the amount of sulphite in pickled

foods samples and to compare with standard differential pulse polarographic method.
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2. Differential Pulse Polarographic method
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5. Ton Exclusion Chromatographic method
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0.02 M H,PO,); Acceptor stream (1 mg 1" Rhodamine B 144 0.75 % sodium

hexametaphosphate Two0.02M H,PO,); Donor stream (0.1 M H,SO,); Valve (500 pl

sample loop); PMT, photomultiplier tube; W, waste
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Rhodamine B 14 sodium hexametaphosphate Tu phosphoric acid, (5) sulfuric acid, (6)
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injection valve, (7) gas diffusion unit, (8) detector, (9) high voltage power supply, (10)
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vmielines 0 1.54 ; .

| 2.45 0.91 91.4

1.5 2.98 1.45 96.7

2 3.36 1.82 91.3

2.5 3.82 2.29 91.6

3 4.44 2.9 96.7

35 492 3.38 96.7

4 5.62 4.08 102.1
Tinnianes 0 2.03 - .

1 2.95 0.92 92.4

15 3.49 146 97.5
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3 477 2.74 91.3
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Reagent stream (8.0% 10° M KMnO, in 0.75% sodium hexametaphosphate), Acceptor
stream (1 mg I Rhodamine B in 0.75 % sodium hexametaphosphate in 0.02 M
H,PO, , pH = 2.70), Donor stream (0.10 M H,SO,), Injection valve, (GD) Gas diffusion

unit and (PMT) Photomultiplier tube.
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Mm99 15 Fuanududuiidudusrsvesaisiiaigiuii 149038 GDFI-CL uaz3s PFI-CL

o/ d \
ANNRNTU VTR 1A AINIUGIVEINA (mV)

(mg 1) 3% GDFI-CL* 3% PFI-CL*
1 8.900.1 2.2620.2
1.5 15.53+0.3 4.03+0.2
2 22.30+0.1 5.30+0.1
2.5 27.900.2 6.4620.4
3 33.3320.1 8.23+0.0
3.5 38.30£0.3 9.66+0.5
4 43.16x0.5 12.00+0.1
*n=3
50 — A 4 M ! . =1,/
45

H
o

y = 11.383x - 1.3964
R? = 0.9955

[A] (]
o o

Peak heignt (mV)
NN
o (&)

y = 3.1x - 0.8976
R? = 0.9913

—_
[&)]

_
(=]

o 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Concentration of SO;> (ma 1)

MN 44 NIMINATTIUYBINI UATIEHFa INA3E 1319 GDFI-CL 1ag PFI-CL

(GDFI-CL, 0~ PFI-CL It )

322 MsnInuutuiweunteio

Tumsimagimanuuiuirveunsosiiolunsinsziun3s GDEI-CL uayds
pFI-CL ldvinsnaneylasmsthmsinasgudalwdndanududu 2 Sadniudedns 1
a1 1us 300 GDFI-CL taz PFI-CL Fianedenmsn o uag 14 §1191 12 s wuh
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M3 16 Namsﬁﬂymwmmuﬁuz‘]wmm?mﬁ@ GDFI-CL ttag PFI-CL

aaft M AMYIVBINA (mV)
3% GDFI-CL 38 PFI-CL

] 24.8 6.4

2 24.6 6.7

3 244 6.0

4 24.2 6.3

5 24.6 6.5

6 24.1 6.6

7 23.7 6.4

8 237 6.5

9 23.6 6.3

10 243 6.3

11 24.4 6.2

12 23.5 6.4
Aunde (X) 24.16 638
AduaenAsg M (SD) 0.437 0.177

wlosiFudnudoamuInas IUTTME (%RSD) 1.81 2.77
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GDFI-CL |
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PFI-CL

MW 45 §29819 GDFI-CL gram 1ag PFI-CL gram lumsAnuimianuiudveunsosiio
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PFI-CL
o M ANNYIVOINA (mV)
3% GDFI-CL 3% PFI-CL

1 24.2 6.66

2 235 6.86

3 24.1 6.46

4 23.7 6.16

5 23.6 6.50

6 23.8 6.66

7 23.7 6.50

8 23.3 6.43

9 23.7 6.3

10 23.5 6.5

1 23.7 6.4

12 23.5 6.46

Aiade (X) 23.7 6.49
auflsuumanasg i (sp) 0.259 0.179

wesiFudnuiisuuinnnsgudning (%RSD) 1.09 2.76
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CL wag 2% PFI-CL

ANMTNTHYRITa A Signal-to-noise ratio
(mg 1) 3% GDFI-CL 3% PFI-CL
0.1 2.44 1.50
0.2 3.11 2.00
0.3 5.44 3.00
04 11.44 6.00
0.5 21.33 8.20
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