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Freshness Sorting of Hen Eggs by Multivariate Analysis
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Abstract

The objective of this study was to determine the freshness sorting indicator of hen eggs by multivariate
analysis. The hen eggs cultivar Isa brown number 3 (size: width x height = 43.3+0.7 x 55.8+1.3 mm and weight =
58.3+1.5 g) were used in this experiment. They were kept in ventilated room with 27.9+0.9°C and 51.6 + 4.6 %RH
for 21 days storage life. Thirty samples were taken each time to determine the qualities at day 0, 4, 7, 11, 14, 18
and 21. In each day, the 3 quality variables i.e. Haugh Unit (H.U.), specific gravity (SG) and yolk height (YH) were
measured. The results showed that the H.U., SG and YH values had an obvious decreasing trend (,OS0.05)
during storage time with R = 0.80, 0.98 and 0.98, respectively. Supermarket or convenient store usually specify
the expiration of hen egg at 14 days. In this experiment, we defined “the fresh sample” as the hen egg samples
kept less than 14 days and “the old sample” as the samples kept more than 14 days. The discriminant analysis by
a leave one out cross validation was performed to establish the hen egg freshness sorting criteria. Results
indicated that the total accuracy was 90.4%. It obtained 88.5% (corrected 108 out of 122 samples) and 95.6%
(corrected 43 out of 45 samples) of the accuracy for fresh and old samples, respectively. Moreover, the best
coefficient of freshness sorting was YH, following by H.U. and SG, respectively.
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(a) 1 day storage (b) 21 days storage

Figure 1 The hen eggs changing on (a) 1* day and (b) 21" day storage at 27.9+0.9°C and 51.6 + 4.6 %RH.
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Figure 2 The haugh unit values of hen eggs during storage at 27.9+0.9°C and 51.6 + 4.6 %RH.
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Figure 3 The specific gravity values of hen eggs during storage at 27.9+0.9°C and 51.6 + 4.6 %RH.
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Figure 4 The yolk height values of hen eggs during storage at 27.9+0.9°C and 51.6 + 4.6 %RH.

Table 1 The results of the hen egg freshness sorting using the discriminant analysis by a leave one out cross

validation from 3 quality variables of Haugh Unit, specific gravity and yolk height.

Corrected determined samples Total accuracy
Hen eggs N
(count) (%) (%)
Fresh* 122 108 88.5
90.4
olg* 45 43 95.6

Remark : * Fresh = the hen egg samples kept less than 14 days.
**Old = the hen egg samples kept more than 14 days.

Table 2 The classification function coefficients of 3 quality variables of Haugh Unit, specific gravity and yolk

height for the hen egg freshness sorting.

Quality variables Haugh Unit specific gravity yolk height
classification function coefficients -1.017 0.342 1.452
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