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ABSTRACT This study aimed to improve and validate the analytical method for the specification analysis of calcium
oxide used as a food additive. The focus was on proposing improvements to the analytical method and verifying
the same to enhance accuracy and accessibility. The Ministry of Food and Drug Safety (MFDS) Food Additives Code
specifies the use of platinum crucibles for the purity analysis (alkali or magnesium), but the high cost of platinum
crucibles limits the accessibility of the analysis. The results showed that, except for the nickel crucible (17.99+1.15%),
both the platinum crucible (1.36+0.16%) and the quartz crucible (1.77+0.29%) met the MFDS limit of 3.6% or less.
Intra-day and inter-day analyses confirmed the reproducibility of both platinum and quartz crucibles. The quantitative
analysis method compared the conditions of ‘weighing after ignition’ and ‘weighing before ignition’ due to the lack
of clarity on the ignition point. The calcium oxide content was 97.75+0.58% and 82.74+0.18%, respectively, confirming
that the ‘weighing after ignition’ condition was appropriate for meeting the standards. Intra-day and inter-day analysis
under this condition showed calcium oxide content and relative standard deviations of 97.75+0.58%, 0.06%, and
96.88+0.83%, 0.85%, respectively, demonstrating the reproducibility of the proposed improvement. These findings
suggest that replacing platinum crucibles with quartz crucibles is feasible and can enhance the clarity of the assay,

reducing potential confusion during the analysis process.
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Table 1. Specification analysis of calcium oxide

1
Contents M.FDS .) Results
specification

As (ppm) <4.0 0.14
HCI insoluble (%) <1.0 0.11+0.02
Fluoride (ppm) <50 36.59
Ba (%) <0.03 <0.03
Pb (ppm) <2.0 ND?
Alkaline or magnesium (%) <3.6 1.36+0.16
CaO (%) 95.0~100.5  97.7540.58
Loss on ignition (%) <10 9.93+0.01

YMFDS: Ministry of Food and Drug Safety.
IND: not detected.
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Table 2. Improvement and validation of the method for analyz-
ing alkali or magnesium contents of calcium oxide in purity
analysis

Crucible type Analysis  Mean+SD (%) RSDV (%)

Platinum crucible Intra-day® 1.36+0.16 11.76
Inter-day® 1.44+0.15 10.42

Quartz crucible Intra-day 1.77+£0.29 16.38
Inter-day 1.76+0.07 3.98

Nickel crucible Intra-day 17.99+1.15 6.40
Inter-day — -

YRSD: relative standard deviation.

PMeasurements were performed three times at regular intervals
on the same day.

YMeasurements were performed on three different days.
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Table 3. Improvement and validation of the method for analyz-
ing calcium oxide contents in quantitative analysis

MeantSD  RSD"Y
(%) (%)
97.75£0.58  0.59
Inter-day”  96.88+0.83  0.86
Intra-day 82.74+0.18 0.22
Inter-day - -

Ignition condition Analysis

Ignition after weigh Intra-day”

Weigh after ignition

URSD: relative standard deviation.

YMeasurements were performed three times at regular intervals
on the same day.

YMeasurements were performed on three different days.
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