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Prevention of Blackening Formation on the Internal Wall of Canned Quail Eggs

Daizo Mori, lkuko Takeuchi, Hiromitsu Osada and Yoshitomo Iwamoto

Recently, the blackening of the internal wall of canned quail eggs in brine, which are pro-
duced in Japan in a great amount, has been and is observed very frequently.

In order to investigate the cause of this, the effects of the freshness of raw materials,
reagents for the acid treatment, blanching time, pH of brine, volume of air included and
cooling temperature were studied.

The raw materials used were fresh eggs and stored eggs, and the reagents for the acid treat-
ment used were citric, acetic and phosphoric acids, and the blanching periods tested were
1 hour and 16 hours. The pH of brine was adjusted at 2.5 and 6.7, and the volume of air
was adjusted by changing the volume brine added, and the cooling of canned quail eggs were
to 40°C either in a water bath as fast as possible and at room temperature.

The results obtained are as follows: When the volume of air included was large and /or the
canned quail eggs were cooled slowly, the blackening of the internal wall was remarkable.

On the other hand, the effects of the freshness of raw materials, variety of acids for acid

treatment, blanching time and pH of brine were negligible.
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Table 1 Results of analysis of canned quail eggs(# 7 can)
(immediately after production)
li Volume of | Blanchi
Freshnss O.f Cooling Acid treatment air . ancmng pH of brine
raw materials|temperature contained | time
Not o~ |[Phosphoric|Acetic|Citric 60 16
Fresh °C| 40 . . . . .
fresh 70°C C acid  lacid |acid SmalllLarge min. | hrs. 6.7 | 2.5
g
Net wt, | 311 302 299 301 305 298 {305 297 284 304 298 301 300
cmHg|
Vac. 17 22 21 23 22 22 24 23 12 23 29 19 22
mm
Head
7.7 10.2 | 10.5 | 10.3 8.8 11.2 9.0 | 11.8 | 17.3 9.5 (10.8 |10.3 [ 10.8
space
ppm
Fe 14.8 14.5 | 14.4 | 15,0 13.9 14.7 1 14.2 | 15.6 | 16.2 | 14.9 | 14.1 | 14.7 | 14.5
pH 6.74 6.78] 6.61| 6.65 7.14 6.72| 7.06| 6.69| 6.66| 6.67| 6.58| 6.66| 6.50
ugkh
H:S 130.9 [112.8 | 79,7 [105.7 185.9 94,6 (172.9 {75.5 | 46.5 | 97.0 |[93.3 | 99.9 | 96.7

VBS: 5.48-7.54mg%,NHs:3.66-5.12mg%
Freshness Fresh: Eggs are stored for 3 days after laying eggs
Not fresh: Eggs are stored for 7 days after laying eggs
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Table 2 Constituent. of headspace gas of canned quail eggs (# 7 can)
(immediately after production)

Volume of

Freshness .Of Cooling Acid treatment air Blanchmg pH of brine
raw materials|temperature contained time
Not o s~ |PhosphoricjAcetic|Citric 60 16 -
Fresh fresh 70°C 140°C acid acid |acid Small|Large min. | hrs. 6.7 2.5
g
Net wt. | 303 299 303 302 304 297 306 298 285 306 300 300 300
ml
Total
gas 11.1 13.7 12.4] 12.0 9.5 15.1 8.8( 15.2} 30.5 8.9| 11.0| 15.3' 12.9
ml
CO:2 0.5 0.5 0.4 0.4 0.2 0.5 0.3| 0.5 1.1 0.4 0.3 0.6 0.6
ml X
H2 0 0 0 0 0 0 0 0 0 0 0 0 0
ml
02 0.2 0.5| 0.5 0.4 0.1 0.7 0.1 0.2/ 2.9/ o0.1| 0.3| 0.6/ 0.4
‘ml ‘
N2 10.3 12.7 11.4| 11.1 9.1 13.8 8.4 14.0| 26.5| 8.4| 10.4| 14.1| 11.8
ml
volume) 131 | 161 | 14.5] 14| 115 | 17.5] 10.6] 17.7] 33.6| 10.6] 13.2| 17.9] 15.0
contained
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Table 3 Composition of organic acids in canned quail eggs.(# 7 can)
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(immediately after production) (mg %)
Acetic Fumaric Lactic Pyroglutamic Citric Total | Phoshoric
acid acid acid acid acid acid acid
Freshness Fresh 14.6 1.5 2.7 4.6 0 23.4 —
of raw
materials | Not fresh 1.7 1.0 2.6 4.1 0 19.4 8.2
Acids Phosphoric
reagents acid - - - - - - 14.5
for acid
treatment Citric acid 2.0 0.8 2.7 3.3 2.1 10.9 -

* Quail eggs were treated with acetic acid solution(pH 3.-0)
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Table 4 Results of analysis of canned quail eggs (# one can)
(after storage for 11 days)

Condition of production
Score of
Freshness'of | Volume of Cooling blackening
. . . . . Head-
raw materialsjair contained|temperature |Net wt.|Solids| Vac. space pH | H2S
l
Not °
Fresh fresh Large|Small| 70°C | 40°C 12/314)5/6/ Total
res g glcmHg| mm “g%
1 0 0 0 3,017 | 1,663 12 10 {6.98(133.1]0[0/0]|0[0|0] O
2 0 0 0 3,001 | 1,626 10 10 [6.97| 98.3(3[0{4(3]2{3] 15
3 0 0 0 2,945 | 1,651 13 14 16.86(107.3{0{0{0{0{0|0{ ©
4 0 0 0 2,951 | 1.633 12 13 [6.94| 70.7|0|3{1]|0[0|3] 7
5 0 0 0 3,024 | 1,629 10 10 17.01(166.6/0({0|0[0j0[0{ O
6 0 0 0 3,017 | 1.608 10 11 {7.00/118.7]|1]0(2{0{0{0] 3
7 0 0 0 2,947 | 1,621 13 14 |6.99(121.8|0]0|0}0{0(0] ©
8 0 0 0 2,954 | 1.604 12 14 {6.99]104.6|1}1|1]0]0|2 4
» Freshness Fresh:Eggs are stored for 3 days after laying eggs

Not fresh:Eggs are stored for 11 days after laying eggs
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Table 5 Constituent of handspace gas of canned quail eggs (# one can)
(after storage for 11 days)

Net wt. | Total Volume of
g| Bas ml €02 mf Ho ml 02 ml N2 mi| air contained m{
Volume of large 2,955 110.2 3.6 Tr. 0.9 105.8 134.3
air contained | small 3,003 67.3 1.8 Tr. 0 65.5 83.1

(n=4)
Relationship between air content in headspace (y) and net weight (x)
y=—1.054x+3249.6
r=—0.836
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Table 6 Results of analysis of canned quail eggs (# one can)
(after storage at 37°C for one month)

Condition of production
Score of blackening
Freshness of [Volume of |Cooling of Head-
raw materials|air contained|temperature|Net wt.| Solids| Vac. €a pH
space
N
Fresh ot Large|Small| 70°C | 40°C 112|3|4|5|6| Total
fresh g glecmHg| mm
1 0 0 0 3.008 | 1,577 5 10 6.42|0|0|0|010(0 0
2 0 0 0 3,009 | 1,575 2 9 6.41(1(1]1(0]2]1 6
3 0 0 0 2,946 | 1,583 8 13 6.40(0f0f111{0}]0 2
4 0 0 0 2,948 | 1.595 7 13 6.38/2(0j1|1]514| 13
5 0 0 0 3,017 | 1,566 5 10 6.38(0(0]0]0|0|0O 0
6 0 0 0 3,026 | 1,587 4 8 6.36(1]1{0]0]0]1 3
7 0 0 0 2,964 | 1,555 7 12 6.38(2]0]0(0]|0]|2 4
8 0 0 0 2,956 | 1,557 8 13 6.41(0)0]1(3]2}|1 7
Table 7 Composition of organic acid in canned quail eggs (# one can)
(after storage for 11 days) (mg%)
Acetic Fumaric Lactic Pyroglutamic Total
acid acid acid acid acid
Freshness of * Fresh 17.5 1.2 2.0 3.7 24.3
raw materials Not fresh 18.8 l 1.3 2.5 4.2 26.8

*Quail eggs were treated with acetic acid solution {(pH 3-0)
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Fig.l Degree of blackening of internal wall of canned quail eggs in brine
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