CHAPTER V

CONCLUSIONS

Reversed-phase HPLC with fluorescence detection was chosen for the analysis
of BADGE, BFDGE, and 3 derivatives (BADGE.HC], BADGE.2HC], BFDGE.2HCI)
in oil-based canned foods. Acceptable resolutions of all targeted compounds were
achieved. However, the method cannot be used to quantify individual isomers of
BFDGE and its derivatives. Quantitative analysiégf__;otal contamination is based on
the assumption that the emission energy of all isomers occur at the same wavelength
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The response of each compound shoWe\Et‘good lme}nty (R?>0.999) from
0.035-5.000 ppm. ATl s vealed good linear relationships
with R > 0.999 from 0.035-1.000 ppm. =

The linits of détection (LoD) ahd litnits of quantitation(LoQ) were different
for each compotind and were from 0.012-0.034 pprrand from 0.041-0.113 ppm, for
LoD anthL0Q, respectiyely, TheloD and. LoQ.of BADGE were the lowest because
it showed the highest detector response than other Compounds.

Fluorescence detection was selected because of low molar absorptivities of the
compounds and the complication of the food matrixes that interfered with the
measurement of the different in absorbance in UV-vis technique. Moreover, the
measurement of selected emission rays means Zero baseline making fluorescence very

suitable for trace analysis.
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Standard addition method at 2 spiking levels (LoQ and 5-fold LoQ) was
chosen to test the method precision and percent recovery of the extraction procedure.
The coefficients of variation (CV) obtained at LoQ level (0.041-0.113 ppm) and at 5-
fold LoQ (0.205-0.565 ppm) were from 9.82-13.85 and 4.34-6.20 respectively. The
data implied good precision at ppm levels. Percent recovery from 48-87% and 64-

85% were obtained at LoQ and 5-fold LoQ, respectively.

The method was found to be robust whe/nzr;;jnor changes were applied to some
parameter (solvent extraction.volume and}eating Bath temperature) in the extraction

procedure (paired #-test values lower than f-table at n=5).

-
All validation pargﬂ%ys indicated!lha_t this analytical method is reliable with
good linearity, high sensitiyity, hi gh“pr"‘eéisiiaﬁi good percent recovery, and robust.

Validation parameters are compi ed in Tabl%\S.vl.

Because BFDGE.H Was not ‘avallab}e at the beginning of this work, it was
not included in the HPLC pro(edure However,,ﬂﬁvas later prepared and purified in
our laboratory and was tested that th:s HPLC r?ﬁr.bod could be used to analyzed it as
well. The validation of BFDGE.HCI was completed by the ygrk of Nongpanga
Kulkaew and Suparee Pdngboonlue [40] which proved that mir developed method is
fit for the analysis of all 6 compounds (BADGE, BADGE.HCI, BADGE.2HC],
BFDGE, BFDGE.HCI1, BFDGE.2HCI) in oil-based canned foods.

The method was used to test 2Q-oil-based canned foods that ¢ould be classified
in 3 categories as: tuna in oil, tuna in mayonnaise, and fried foods. ‘All samples were
packed in 2-piece cans with easy-open lids that required high flexibility and were
coated with organosol resins. All 2-piece can bodies were coated with either epoxy or

organosol resins.

The contamination level of tuna in oil and tuna in mayonnaise samples were
found to be lower (0.1-1.0 mg/kg) than the EU regulation (1.0 mg/kg). The can bodies

were coated with both epoxy and organosol resins and the level of contamination



87

detected between these types of resins are comparable indicating that both epoxy and

organosol can be used for oil-based foods where sterilization process is moderate.

The contamination of fried-foods was all higher than tuna in oil media. The
can bodies were coated with both epoxy resins and organosol resins. All samples
packed in epoxy resin were acceptable based on the EU standard. Five out of 11

samples packed in organosol coated cans were badly contaminated with a maximum

/ er than the EU limit. However,
were acceptable. The data

ination in fried-foods.

value reached 4.289 mg/kg, more

there were samples packed i
indicated that organosol resins
- However, it is possible to 1 if clean organosol resins are

used and if the manufacturgss arg ring the aging process.
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Table 5.1. The table showed all validation parameters of target

R’ R* LoD
Compound

(linearity) | (calibration) (ppm)
BADGE 0.9999 0.9996 0.012
BADGE.HCI 0.9999 0.9999 0.034
BADGE.2HCI 0.9999 0.9997 0.031
BFDGE 0.9999 0.9991 0.020
BFDGE.HCI* 0.9999 0.9999 0.027
BFDGE.2HCI 0.9997 0.9950 0.030

cision) %Recovery

5LoQ level LoQ level 5LoQ level

434 48.84 + 4.63 | 64.40 +2.76

6.20 74.17 +8.31 | 76.70 +4.76

5.93 86.61 +11.09 | 79.20 + 4.69

5.56 77.33 +8.88 | 85.30+4.74

17.10 108.74 +7.07 | 82.30 +14.06
ﬁﬁ 553 83.50 + 11.56 | 78.00 +4.31

* BFDGE HCI result were calculated using data of N ngpanga Kulkaew:
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Table 5.2. Summerized contamination data of oil-based canned t; 0

m Thai market
M ;

Food type Can type 2
Tuna in oil 2p/eo Organosol
Tuna in oil 2p/eo Organosol
Tuna in mayonnaise 2p/eo Organosol
Fried food 2p/eo Organosol
Fried food 2p/eo Organosol

2p/eo = 2 piece can/easy open can

y

Ntimb er of sample (level of contamination, mg/kg)

0.1-0.5

0.5-1.0

1.0-2.0

>2.0

- N NN =
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RECOMMENDATIONS

The HPLC method developed in this study used ODS Hypersil C18 column (150 x
4.0 mm, 5 pm) that separates all 6 compounds to baseline resolutions. However, it can not
separate individual isomer of the chlorohydroxy derivatives of BFDGE namely BFDGE.HCI
and BFDGE.2HCI that exists in 3 isomers each. Because each isomer may have slightly
different detector responses, further work should attempt to separate these isomers apart to
baseline resolution on new column such as a longer oﬁy /; using different mobile phase

system and condition. The linearity and sensitivity of the iew method should be re-evaluated.
J
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Because some food matrixyﬂ?- tct the method sensitivity, matrix calibration

curves should be prepared for each i and test for linearity and sensitivity as well.
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The liquid-liquid extraction met sedin is work is complicated and involved

many steps leading to accumulation o IS. However our data proved that consistent

4 f i f)'
results are possible if the analyst is skilled anq well tr ned. However, for routine analysis of
abd

plp preparatlog?s'lpuld be investigated such as solid
phase extraction (SPE). _ _ T’- T

better precision and accuracy, better s

The qualitative analysis _ased_m_thls_werk_GBeﬂstem_siest)—m 5creen types of can

coating has low sensitivity and seiect1v1ty A more sensitive and seIectlve method such as

F

FHR could be used to identify types of polymer. .
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