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Abstract

The objective of this research was to study on internal changing of century egg in production process under
high pressure conditions. The samples of duck egg that used in century egg production were soaked in alkali
solution at pressure conditions of 1, 2, 3 and 4 bars. The samples of egg were random sampling to evaluate internal
change of physical and chemical properties in term of percentage of weight increase, specific gravity, hardness of
albumen, pH of albumen and yolk, and visible changing with image analysis in every 2 days for 12 days. The results
of this study indicate that percentage of weight increase, specific gravity, pH of aloumen and yolk are increase
when pressure and time of soaking increased, but by contrast, the hardness of albumen is decreased. The soaking
time affect to change the color of albumen from transparent gel to dark brown in all pressure conditions. In

addition, the eggs that soaked in alkaline at 2 bars for 6 days were suitable for produce century egg.

Keywords: Century egg, Pressure, Physico-chemical properties
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HU = 100 X log(H + 7.57 — 1.7wW**") "
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imtnuadl (g)

22 nrsudalddeashneldanrenausiy
Wladafiinunisdrsihanuazernuwdisiuiu 60 Wea
wansavaneadsiidiuUseneudad Tnioulensonles
(NaOH) 240 ¢ Tmitsaimaslsst (NaCl) 600 g 1iUan 6,000 ¢
(Usziavd wasamy, 2544) ymsifineusiludslaenisen
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A1 pH Jueniildmsanaeunisiasunlawenaalin
warlundlundnsnsilodei Yarlagldiades pH meter
8% o Mettler toledo ‘éu Specifications - S4 7 - K
sevenMulti™ dual meter pH/conductivity (Kit version),
UK
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¥insneaeulaeldiniosiniedudaanmis(Texture
analyser) U TA-XT plus (Stable micro systems, UK) 93¢
N7 Spherical probe part No. P/0.25S Crosshead speed
0.8 mm s neasldiduszes 70 mm (L et al,, 2010) Uy
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(Olympus, §u STYLUS XZ-2, Japan) #lafidu Macro fifng
Suuasil f = 1.8 speed 1/2000 laifinsguainlailduray
ANAzIBEN 3968x2976 pixels daiiulndninluguuuuy
JPEG wagthuniasigiidaninaslaglalusinsuduimuala
(ImageJ 1.42q, USA) IugﬂéﬁimLmsmaq?ﬁuamﬂui:w
RGB mmfmmaav-ﬁﬁmﬂszw RGB luUiduszuu CIELAB;
L* a* b* (color transformation) 83/ L* AoA111&314
(lightness) 91nA1 +L* fiwanadvrluaudls -L* wanadede
A1 a* Aeunudandiden (-a%) Tluduns (+a%) @1 b* Ao
Ao wnudarndindu (b» lnmdes (+b%) Tneldaunis
direct model #ift1uualay IEC 61966-2-1 (1999) was
International Telecommunication Union (Rec. ITU-R
BT.709-5, 2002) Adflsgnmirluiieuiiisuiuaiduesly
y1uazltunveliiBenifinnesmiesuuiiniomung
nsAlugUresmNUuANANAIERENnIs (4)
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24 MTUATILVIN AN
AENAIRINNTEUIUNIATIVTRA AN TATaslU8e)

Fuarntutnafilanitasizinieadfuuu Two way
ANOVA Taalglusunsu IBM SPSS statistics 20 11115

WATIEMUTgULTE UL aNAMULUY Duncan’s multiple
range test (DMRT) Nisgauiluddey 0.05

3 WHAkaTITR

31 ldinan
Mnnnsasvasugunmuadlidnanmuinle ety
nsnaasuiidenginiadueg 76.04+67 310013
AnsrzimsadfiiolUTouanadsnuinluidadiviunldly
nmsnagevlunnnismaaedliuandaneedia fszduaiiy
Fesiu 95% (Table 1) uanslifiuinssiuanuanvasladn
funldegluinasiifefuidesanaiuanvesdidma
nsznusenisiiuluideadin (‘wqﬂﬁﬂﬁ, 2542) d1A5UAN
dndnvesliilnanadefiviumaassduesdoldues
Wenfuudfdauudsusiurssiminls

Table 1 The Averange of initial properties of fresh duck
eges.

Experiment HU* Weight(g)*
Condition

1bar2day 79.07° 60.50%°
1bardday 74.21° 60.18°
1bar6day 73.42° 73.52¢
1bar8day 80.93° 70.70"
1bar10day 79.71° 61.24°
1bar12day 75.46° 62.11°%
2bar2day 80.02° 64.38°'
2bardday 73.68° 66.71""
2bar6day 75.45° 65.50°"
2bar8day 73.10° 68.38"
2bar10day 73.64° 61.697°
2bar12day 79.37° 62.952
3bar2day 72.77° 63,537
3bardday 78.91° 63.8577%
3bar6day 78.70° 65.37%""
3bar8day 76.85° 6484
3bar10day 72.89° 65.20%""
3bar12day 78.19° 65.62°"
dbar2day 80.84° 64.05°°"
dbardday 71.39° 67.73%"
dbar6day 70.07° 69.33
dbar8day 74.17° 65.77°""
abar10day 78.73° 65.93"
dbar12day 73.46° 63,3877
meantSD 76.4213.17 65.10%4.14

*Different letters in the same column indicate significate
differences (p<0.05)
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Figure 1 The influence of pressure and soaking time on

weight increase of egg.
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Figure 2 The influence of pressure and soaking time on
specific gravity increased of egg.
3.22 ATUAWNIUNIE

WevhnsmaAiAuadwIzeeslinoulaznainig
WFEITAZANUANNAIIUAULAZTIUIUTUNLYA) T ULAD

39

fualudesavuosrinudiasumsifindunuinfos
avghesumsiiiiviuvedldidersiluseninansyuiunan
LLmIﬁmﬁwﬁuLﬁammé’uLLa natlunisudansavane
meu (Figure 2) émaﬂwmumimeuumt,uﬂuwuummﬂu
Mt uesdesaviminfifiutuidesmnaanuiunas
svpvnanlunsuwdssasnetminfdiutulaglinelfAnns
Wasuwlawesusunsle
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ansazanemuditsundmninenusudu 3 bar duegld
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-
|

Soaking tire (day)

Figure 3 The influence of pressure and soaking time on
pH of albumen.
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fiarsan Fieure 4 nuinnsudleluansazanesisiianing 2
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Aannsudeild sedumndosnisldinnisudsinvesldun
wazlUunedansudansazanennsfianiie 2 bar 8 Ju wsy
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Tusiivanzausonsudiveasaldan dwdfinnudu 3
waz 4 bar tumnualaluansazareuuiuldazyiliusiu
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é’aqmﬂ%mmﬁuquﬁaLi'amiﬂ%“wh pH o1avinlalagly
narlunsudansazanenisfinanudu 3 bar 5 5u way 4 bar
4 ¥u anduihuaindrsuvuiclduendaielfiin
Wasuwlandulibeaiiiauysaifsinudodudauasa
\osanmnidusnannansavane snandasinniside i
Lﬁai’]aqﬁ’umigm?ﬂaﬁﬂmﬁaﬁLLe’h%ﬁﬂﬁﬂ'w pH va 3l
AuAsiinaziinnisiudsunlasdnuwaenianieninle
auysolnnBetu udegslsfio nslémuduiigesdma
soidoruliuniuaznsnunuay

PpH of yola
-

— o 1bat

—Y)

Soaking time (day)

Figure 4 The influence of pressure and soaking time on
pH of yolk.
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(2550) léAnwInsEsuan wvesldvfian pH #i197 i
WU pH mumw 8.6 l9v19ziSuinn1siuasuaning
mwmwummmu wariidnvandufewdle pH wihu 11
waziile pH 491 116 AnvgveInouaadsinniAaiy
Fuduwamar leeundldvnilufinsuSuannaenisaz
wisindlelaunnudou wlumsinuiwuildeniignusy
ANMeREA1NAUAT pH guiiundt 11.6 In1saanedivesriou
wwa Weldanudeuiividunisudsimesdgandululgenn
nhBsmanndesiuisd (2530) IWs1eamuin 1% pH gendn
11.7 azvilildaniiudswnars Suveavauazisiom s
audou 100°C Aldanunsavililavudlesnidosann
pH gafuluviliiinnisdesaanelusiiu

6oc 4 I 1bar

[ 2oar
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3 ¢bar

Force (N)

2wy Sctay &day Bay 10day 1 3day
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Figure 5 The influence of pressure and soaking time on

hardness of albumen.
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dmsunsasideununnaudlneiisuiundaduen  Arrnuwanvesdluvnitdesniniinnnuiudug Jaaaany
l9gasiiszyiaseananenisaluriewalndiuiu 3 wanaedtesigregniun 12 drldunstufinudulbar

[ L4

HAAA9 (MKL, MK2, MK3) Wudn8A1a1uunnaneaiud  JA1anuwanen99n MKL desfiaailosaindnuasvesly
Yadlvnnazlunng (Table 2) Ingfseauauay 2 bar i wasildeenduuiudedvedluunvadlyiBelinluriaeman

Table 2 Comparison of color difference of aloumen from various tradmark with test samples

Experiment Conditions MK1 MK2 MK3
Al Yk Al Yk Al Yk
1bardday 49.63 27.72 57.46 35.82 61.70 41.83
1baré6day 37.12 6.51 41.35 15.09 44.70 23.57
1bar8day 29.99 23.23 32.05 29.82 34.88 34.64
1bar10day 28.54 7.35 32.82 16.86 36.28 25.13
1bar12day 28.62 11.27 33.19 19.66 36.74 28.14
2bardday 19.31 22.67 27.09 28.94 31.13 37.10
2bar6day 11.85 27.23 17.40 30.35 21.34 37.20
2bar8day 17.95 26.56 20.71 28.54 23.97 34.90
2bar10day 13.17 19.21 14.20 20.88 17.19 27.50
2bar12day 13.69 18.72 11.18 20.35 13.42 26.95
3bardday 31.22 14.94 38.32 23.92 42.46 32.15
3bar6day 35.40 4.29 39.89 9.21 43.39 17.75
3bar8day 35.58 3.01 39.52 11.20 42.86 19.68
3bar10day 26.86 24.65 26.32 25.40 28.29 31.25
3barl2day 24.65 26.48 23.64 27.00 25.54 32.65
dbardday 37.58 25.14 45.30 34.32 49.45 42.39
dbar6day 26.70 16.98 25.06 25.53 25.84 34.05
dbar8day 28.18 20.11 28.72 19.95 31.06 25.71
dbar10day 37.14 23.04 34.14 25.96 34.20 3291
dbarl2day 31.49 36.87 25.36 39.90 24.35 46.38

Aazfinnuuandaty (Figure 6) wililafiansaan
Aensaufudnuagysngudngnuindeudliuiuds 10
Sualdvnaziianisaaesinduiduwsunaimiingnads
Fauszozalumswiimnzansadu 6 Yunay 8 Su
Fadmunevesuitedesnisanszeziiarlunisuy
ansaranuanadauiianiiy 2 bar 6 u Juduaniied
WA
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1bar2day 1bar6day 1bar12day

3bar2day

dbar2day dbar6day dbarl2day

Figure 6 The color of century egg under pressure and soaking time compare with trademark samples.
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svayandnananisildsuwlasanvinianienInLazLadl
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