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Abstract

Research was conducted to evaluate the characteristics of shell eggs stored in the artificial cave for
energy saving. The quality characteristics included weight loss (WL), Haugh unit (HU), albumen height
(AH), yolk index (YI), pH, shell strength (SS) and Hunter L, a, b. The temperature and humidity, con-
sidered as major factors of food preservation, in this cave (2 m heightx2 m widthx25 m length dimen-
sion) were maintained 9~14°C and 89~93% for year round without supplying extra energy. The shell
color and shell strength at both cave and room temperature storing conditions were not significantly dif-
ferent during storage (p>0.05). Regardless of egg size and color, the WL of egg stored in the cave
showed a little difference due to the high ambient humidity in the cave (p<0.05). The shell egg stored
in the cave was edible until 35 to 40 day storage. However, the shell egg stored at room temperature
condition was not edible after 10 to 15 days. The AH, HU, pH, YI of shell eggf stored in the cave
were significantly changed for the worse at 15th storage day (p<0.05). On the other hand, all quality
parameters including WL of shell egg stored at room temperature were badly changed at 5th day of
storage (p<0.05). There were extremely high correlations between storing day and the quality parameters
such as WL, HU, AH, YT at both room and cave storage temperature. However, the correlations among
all quality parameters in the cave storage were revealed lower significance level than those obtained
from room temperature storage.
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Table 1. Egg color and size of eggs for storage conditions

conditions Cave storage Room storage
color Yellow White Yellow White

King .

(CYK) King (CWK) - -

Extralarge Extralarge Extralarge Extralarge
(CWX) (CWX) RYX) (RWX)
Large Large

(CWL) (CWL)

size
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Fig. 1. diagram of the cave for cave storage of eggs
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Table 2. Changes in temperature and humidity in the storing cave from October 1, 1998 to September 30, 1999

month ‘98.10 '98.11 '98.12 '99.01 '99.02 '99.03 '99.04 '99.05 '99.06 '99.07 '99.08 '99.09
temperature °C) 11 11 9 9 10 10 11 12 13 14 13 12
humidity (%) 90 90 89 89 91 90 90 91 93 92 93 92

Table 3. Changes in quality parameters of king size yellow eggs during cave storage (CYK)

Day

op WL  AH(mm) HU Y1 ApH  WEpH  SS(Kg) L a b
0.0000b  8.00a 8528a 0537a  848¢ 679 3405bcd 93.68a  422a  5.95c
5  0.0040ab 643ab  7621ab 05l6ab  8.62c 7.19bc  4225ab 62826  2237a  40.75ab
10 00030ab  6.00b 7090ab  0.488abc  B.67¢ 732abc  3475abc  67.74b 17932 29.09abc
15 0.0052ab 5.15bc  65.04abc 0471bcd 886bc  7.4labc 26254  7037b  269la  31.0lab
20+ 0.0045ab 5.18bc  65.54abc 0460bcde 8.87abc  744ab  272cd  6487b  1676a  33.77ab
25  00050ab 498bc  62.03bc 046lbcde 894abc  7.59ab  3600ab 6739b 10852  36.65ab
30 0.0067ab 4.50bcd  57.59bcd 0458bcde 8.92abc  7.52ab  4.20ab  59.69b  21.65a  4030ab
35%  (0.0022ab 4.60bcd  59.51bcd 0430cde  8.95abc  7.69ab  3775ab 62195  1847a  37.92ab
40 0.0055ab 3.80cde  47.16cde 0427cde  9.04abc  7.77ab  3775ab  6432b  2579a  40.16ab

Mean value from 4 replications.

a-f, Means in the same column not followed by the same letter are significantly different (P>0.05).

Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YI); shell strength (SS); albu-
men pH(ApH), liquid whole egg pH (WEpH); Hunter L. a, b (L, a, b).
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Table 4. Changes in quality parameters of Extra-large size yellow eggs during cave storage (CYX)

Day

QP WL  AH (mm) HU YI ApH WEpH  8S (Kg) L a b
0.0000c 646a  785la 0.492a 7.87d 7.09b 3.075¢ 93.68a 4.22b 594c

5 0.0026ab 5.05ab 68.02ab  0.490a 8.51c 7.14b 4.775a 62.81b 2237ab  40.75a
10 0.0015bc 480b  64.68ab 0488ab  8.52c 7.22ab  3.375bc 59.34b 42.27a 29.29ab
15 0.0022ab 463b  62.88ab 0475abc 8.7lc 7.36ab  4.025ab  60.9% 29.01ab  37.22ab
20 0.0030ab 4.65b  6347ab  0.482abc  8.77bc 7.45ab  3.175bc  60.08b 3395ab  48.78a
25 0.0030ab  4.60b  61.75ab  (0.446abc  8.88hc 7.71ab  3.825bc  67.64b 4.66b 29.47ab
30 0.0040a 450b  5977ab  0431bc  9.38ba 7.75ab  3.750bc  65.09b 4.61b 18.96bc
35 0.0033ab 3.88b  53.66b 0.426¢ 9.53a 7.86a 4.025ab  58.48b 23.92ab  49.94a

Mean value from 4 replications.

a-f, Means in the same column not followed by the same letter are significantly different (P>0.05).
Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YT); shell strength (SS); albu-
men pH(ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b).

Table 5. Changes in quality parameters of large size yellow eggs during cave storage (CYL)

or P Wi AHmm) HU Y1 ApH  WEpH SSKg L a b

00000c  646a 78502 0492  787d 709 30750  93.67a 422 59509
5 00030ab 503b  680lab 04902  85led  7.0d4a 47752  628lbc  2237ab  40.75ab
10 00016bc 5.00ab 669ab 0482  852d  7.22a  3375b  59.34bcb 4227ab  29.29abe
15 00023abc 4653 6346ab 0488a  87lbc  736a 40253 60.9%c 290lab  37.23ab
20 00026ab 480ab  6468ab 04752  877bc 7452 3.175b  60.08bc 3395 48.78a
25 00030ab 462ab  6287ab 04592  888abc  7.51a  3825ab 67.64b  466b  29.47abe
30* 00046  460ab  6174ab 0447a  886abc 7752  3750b 6509  461b  10.96be
35 00033%ab 4.50ab  5977ab 04322 938  77la  4025ab S848bc 2392  49.94a
4  00022abc 387b  S366b 0427a 953  7.86a  3400b  S536% 5536 50.69a

Mean value from 4 replications.

a-f, Means in the same column not followed by the same letter are significantly different (P>0.05).
Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YI); shell strength (SS); albu-
men pH(ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b).
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Table 6 Changes in quality parameters of king size white eggs during cave storage (CWK)
D
o Y WL AH@mm) HU i ApH  WEpH SS(Kg) L a b

00000a 783  11857a 0493  831b 6736 3950a 54776  16.10a  3834a

5 0009 6282  75.10b 0493  855ab  7.02ab 32000 O9l76a 94%  605b

10 00021a 4106  555lbc  0439%b 877ab  7.12ab  3525ab 83.74a 4452 972
15+ 00034a 375b  4846c  043Ibc  882b  7.03ab 3375 930la 3562 2.84b
20+ 0.0770a  305b  39.53c  04246bc 897a  732ab  3450ab 8921a 883a 298
25 00045a 323b  4117c  0425bc 898  746a  3.550ab 86652 39a  273b
30 00088 293b  3446c 0407bc 89%  7.52a  3200b 87.13a 0022  035b
35 00032a 240b 3085 039l 899 758  3150b 89052 392a  3.00b

Mean value from 4 replications.
a-f, Means in the same column not followed by the same letter are significantly different (P>0.05).

Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YI); shell strength (SS); albu-
men pH(ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b).

Table 7. Changes in quality parameters of Extra-large size white eggs during cave storage (CWX)

- P4 WL AH@mm) HU I ApH  WEpH  SS(Kg) L a b

000000 860a  9167a 04%0a 802 6685  4100a 66950 54092  28.5%

5 00022bc 543b  7222b  0479b 815bc  72lab 29504  73.10ab 503 4.24b

10 00029bc 450bc  6232bc 0438abc 8.50ab  7.24ab  3525bc 91662  43la 0.70b

15 00038abc 385cd  5637cd 0434abc 866a  7.25ab  2975d 93922 429  1026b

20 00032bc 353cde 5193cd 0428abc 885  7.34ab  3850ab 8897ab  4.06a 6.68b

25+ 00043ab 298de  4426dc 0398bc 889a  7.32ab  33300cd 900lab 474 3.67b

30+ 00018cd 303de  4459dc 0398bc 895  740a  3600bc  8585ab  4.40a 2.60b

35 00043ab 290de  42.34de 0393  897a 749  3550bc  8685ab  10.0d4a  —13.40c

40 000562 250c 3658 0.81d 897a  7.70a  3650abc 87.82ab 3.78a 3.30b

Mean value from 4 replications
a-f, Means in the same column not followed by the same letter are significantly different (P>0.05)

Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YT); shell strength (SS); albu-
men pH(ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b)

o} Algke] R EAAFEo] s GEAF(YDE
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2t} Heath(1976)2] Harel o)&bw Ajeke] =3A| 7+
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Romanoff (1949ye o8 W&ute] AedAe FAA
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Table 8. Changes in quality parameters of Large size white eggs during cave storage (CWL)

op P2y WL am (mm) HU YI ApH  WEpH  SS(Kg) L a b

0.0000b 740a 86452  0476a  825b  657d  3.825a  6580d  3l.15a  3123a
5  00020b 518  71.13ab 0470a  87lab 676cd  2.555a  93.39a 1.82b 2.62b
10 00069ab 4.70b  6458bc 0449ab  8.73ab  685cd  3.175a  93.10a  6.16b 6.77b
15  00030b 445bcc 66.75bc  0446ab  8.74ab  7.dlbe  1.0650a  90.54a 8.23b 537b
20 00026b 3.85bcd 5890bcd 0435ab  886a  7.19bc 34502 92942 2.88b 10.53b
25  00040ab 330cd  5096cde 0433ab  8.88a  7.49%b 36758  92.60a 429 9.92b
30 00007 280d  41.15de 0403bc  894a  7.5lab  3.825a  86.40c 5.17b 3.43b
35  00048ab 258  39.55dc 0380c  895a  7.57ab  3250a  88.10c  4.65b 1.84b
40 001082 2354  3425¢  0366c  9.05a  7.93a 2975  86.19 0.94b -0.95b

Mean value from 4 replications.

a-f, Means in the same column not followed by the same letter are significantly different (P>0.05).
Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YT); shell strength (SS); albu-
men pH (ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b).

Table 9. Changes of quality parameters of Extra-large size yellow eggs during room temperature storage (RYX)

N WL AH(mm) HU Y1 ApH  WEpH SS(Kg) L a b
0 0.0000c 6.10a  7235a  0.50la  837c 6.87c  3.800abc 93.68a 4222 595b
5 00065  S540a  7062a  050la  877bc  7.53bc  3.530bc  62.82b  2237a  40.75a
10 00084bc  333b  4794ab  0.444b  8.8%bc  7.57bc  3.800abc 6678  19.17a  25.10ab
15 00158abc 330b  3947b 0419  898%ab  7.66b  3400c  65.12b 29452  28.07a
20 00243abc  1.02c  0.5% 0343c  9.10ab  7.78b  3700abc 6865b  —4.12a  30.13a
25  00348abc  1.10c  923¢cd  0297d  930ab  7.87ab  4.025ab  67.23b 296a 2695
30 00438b  1.00c  -1676cd  0265d 946a  787ab  4.175a  64.30b 988 3343
35 0.0522a 088  -3423d  0220e 948 856a  3.600bc 6435b  2631a  24.85ab

Mean value from 4 replications

a-f, Means in the same column not followed by the same letter are significantly different (P>0.05)
Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YT); shell strength (SS); albmen
pH(ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b)
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Table 10. Changes in quality parameters of Extra-large size white eggs during room temoperature storage (RWX)

N WL AH(mm) HU Y1 ApH  WEpH  SS(g) L a b
0 00000d 860a  Ol67a  04%a  850b  7.33b  4.110a 66950 509  2857a
5 0009 500b  647%b 0477a  863b  734b  325bcd 9366a 9582  ~2.56b
10 00185cd 323bc  4532bc 04106  877ab  7.85ab  335bc  932la 3752  0.56b
15 00197cd 3.13bc  40004bc 036%c  8.89ab  7.85ab 285 9367a 372  -15lb
20 00324cd 270cd  1975cd  0346c  905ab  7.89ab  3700ab 9220a  507a  —092b
25 0.0464b 200cd  1453d 02804 9252  82la  3800ab 9226a 437a  —0.33b
30 00666a 103d -1367d  0227e  929a  842a  3.100cd 9464a  05la  348b
35 00721a 0754 -l44d 0208  93la  880a  2700d 93552 4962  -3.16b

Mean value from 4 replications.

a-f, Means in the same column not followed by the same letter are significantly different (P>0.05).

Quality parameters (QP), weight loss (WL); albumen pH (AH); Haugh unit (HU); yolk index (YI); shell strength (SS); albu-
men pH(ApH), liquid whole egg pH (WEpH); Hunter L, a, b (L, a, b).

Table 11. Correlations among quality parameters of shell egg stored in room temperature

QA DAY WL AH HU Y1 ApH WEpH
DAY 1 —0.6350k#% () B2DFH*EK () BAQ0HRE (), 93| Grkkokok 0.4943 %% 0.0911
WL 1 (0.5487# % 0.5188**:* 0.6505 %k -0.2238 -0.1392
AH 1 0.9242% %% 0.7924%*** -0.4092 —0.0912
HU 1 0.8031 %% —0.4314%** 0.0942
YI 1 —0.4109%** —0.1398
ApH 1 -0.0881
WEpH 1
n=66

*Correlations are significant at p<0.05

**Correlations are significant at p<0.01

*+*+Correlations are significant at p<0.001

*+x*Correlations are significant at p<0.0001

QA: Quality parameter, WL: weight loss, AH: albumen height, HU: Haugh unit, YI: yolk index, ApH: albumen pH, WEpH:
whole egg pH.
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Table 12. Correlations among quality parameters of shell egg stored in cave

QA DAY WL AH HU YI ApH WEpH
DAY 1 —~0.4798%** —(.5735%** —0.5447*** —0.3240** 0.2040 0.0598
WL 1 0.4214%** 0.3548%* 0.3679** —0.0408 0.0304
AH 1 0.9687+*** 0.3234%* —0.0856 0.0415
HU 1 0.2748* —00659 0.0717
Y1 1 —0.1608 0.0749
ApH 1 (0.408(%**
WEpH 1
n=70

*Correlations are significant at p<0.05
**Correlations are significant at p<0.01
***Correlations are significant at p<0.001
*#**Correlations are significant at p<0.0001

QA: Quality parameter, WL: weight loss, AH: albumen height, HU: Haugh unit, YI: yolk index, ApH: albumen pH, WEpH:

whole egg pH
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