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Abstract

Chicken eggshells are discarded as wastes from the food industry and the household sector
in Thailand. This eggshell is very rich in calcium content, which use to build and maintain strong
bones. Therefore, this research aimed to identify calcium and some mineral content in eggshell
powder (ESP) and to study physical and chemical properties of shumai supplemented with eggshell
powder. Sensory test of shumai supplemented with eggshell powder at 0, 5, 10, and 15% was
evaluated with 9-point hedonic scale in terms of appearance, color, flavor, taste, texture and
overall liking. The experimental design was a randomized completely block design (RCBD). From the
result, the eggshell powder had a calcium content of 39%. The different ratios of eggshell powder
had differences in sensory score, particularly texture and overall liking were reduced by increasing
amounts of eggshell powder. The shumai supplemented with eggshell powder 5% was the most
accepted by the consumer, which the average scores over 7 in all characteristics. Furthermore, the
supplemented shumai 5% has increased in calcium content from the control 25.16 to 2,023.33

me/100 g, which is not over the daily upper intake level of 2,500 mg.

Keywords: Calcium; Eggshell; Eggshell powder; Shumai
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Table 1 Ingredients in the different recipes of shumai

Shumai (recipe)

Ingredients
1 [23] 2 [23] 3 [24]

Ground red meat of pork (grams) 500 500 700
Ground pork lard (grams) 300 300 300
Shrimp flesh (grams) - 300 -
Whole egg (grams) 110 - 165
Egg white (grams) - 35 -
Caster sugar (grams) 11 15 26
Salt (teaspoon) - 0.5 0.25
White pepper powder (teaspoon) 2.5 1 2
Chopped Yam bean (grams) 400 - 115
Chopped soaked dry shiitake (grams) 90 - -
Fish sauce (grams) 45 - -
Sesame oil (grams) 15 18 18
Tapioca starch (grams) - 6 -
Soy sauce (grams) - 30 30
Chopped onion (grams) - - 110
Chopped carrot (grams) - - 110
Corn starch (grams) - - 20
Mashed coriander root (grams) - - 5
Seasoning soy bean sauce (grams) - - 30
Iced water (grams) - 240 -
Wonton wrap (grams) 365 (73 sheets) 365 (sheets) 415 (sheets)
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Table 2 Physical and chemical properties of eggshell powder

Properties

Eggshell powder

Physical properties:

Color value

L* 81.94 + 0.07
a* 1.58 + 0.05
b* 6.17 £ 0.05
Water activity : a 0.23 + 0.02
Chemical properties : (%dry basis)
Ash 98.39 + 0.11
Calcium 39.01 + 0.02
Magnesium 0.34 + 0.01
Phosphorus 0.08

naUdenldlnfindnlaiouiuadinsie
YSuranauazussguiasdanudn JUTunan
Sovay 98.39 uAal@eusevay 39.01 uwuniide
uSpuay 0.34 wagweanesasevay 0.08 (Table
2) Gemadilaialndifestuauiseves [13,26,27]
ﬁwudwLﬂﬁaﬂlﬂdﬁﬁﬂmaﬁmaLﬁauagj%faaaz 34.12,
37.6 Wag 33.13 A1UaeU

idlevmadenlaliumaasunmninma
AUNTINUT ﬁﬂ%mmq%uw%‘éﬁgﬁwmﬁaaﬂ’h 10
CFU/g USunau Escherichia coli. 4osni1 3 MPN/g
n529ldny Salmonella spp. Ysunuuuaiiise
Tadnesuilaynin 3 MPN/g Usunadasiuazs
18N 10 CFU/g
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3.2 namsdaidendiuitugiuuuadu
INNISHANVUNIVINN 3 ANSU [23,24] hay
vrvunduiindnliuniinisussfiuamuninmis
Usvamiuia wuh andnuasdudvesuusduiive
arusnsuldfinnuunnarsiunisadd (p>0.05)
AudnuziudnvMzUTINgUATNAUSE M3UTl 2
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o

(p>0.05) Aussudl 3 waglusu sand st
uazaureulaem fnaaeudailiinsuuudiud 3
wnfian (p<0.05) (Table 3) AatfufideTadonuun
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Table 3 Sensory acceptance from different recipes of shumai

Shumai (recipe)

Characteristics
1 2 3
Appearance 775+ 1.15° 8.23 + 0.83° 8.00 + 0.68%
Color 7.95 + 0.96° 8.30° + 0.72° 8.03 + 0.69°
Flavor 7.86 + 0.94° 8.27 + 0.75° 8.12 + 0.76°
Taste 7.53 +1.04° 7.43 + 0.96° 8.65 + 0.48°
Texture 7.23 +1.08° 7.20 + 0.94° 8.33 + 0.92°
Overall liking 7.27 +0.82° 7.7+091° 8.53 + 0.51°

P Means + SD in the same row with difference superscripts are significantly different (p<0.05)

3.3 WanisAnwInsiEsuLAaleuanualdanly
Inlundnnusivuudu

i SurusIuiildsunsuuugaiignhud
3) ynasunaUdonldlnfiesas 0, 5, 10, 15 uaw
vimsussiliuaanmnsUssamduia wuan vu
JuiasunaUdenlyladosas 5 lasuazuuunis
Uszilunauszamduialndifssiugnsaivay
(lldieBunavdentald) mndiga Tnenuindesiis
Usuanadenlalntnluludiuveddauudvunn
FudwalnzuuunsussfiumsUsvamdudaly
VN9 uanad (Table 4) Tnsmeduideduiaile
diunadenlalngesas 10 Aveaeudulvinzuuy
4.24 wazildnadenlulifevay 15 fnnaoudali
AruULanaudeLiios 3.24 Habidesmnnaddently
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Uszneuseuralfsnnueiunsasas 98.2 [7] @
fiarwannsalunisazaneiildroudei [20] e
naBulundndnriavdmadenmnmmalseam
futaduilofutavesndndas fuslnaasanlads
dodusfaveswaddonlvlavilngdnaniiuinnau
Wlasuuuduieduiaanasuazdnanenzuuy
sruamnureulnessae dadululuwumadientu
funmsiasuradenldlnludndenlnuan [13] Tudn
Usennguiin [14] Turuudawny [28) Fefmu
Azwuun1sUsTuRuAnnIsUsramdudalusnu
oduianazmnuveulngsiuanaaiiouSunams
WaenlwlAdusnnau uenandudmuindleusinm
nadenlalafiunnduvinlduunduiidengaiuiu
Funusiumd L* a* b* (Table 5)



Ui 30 aviud 2 Turpu-wey 2565

5a15mermansiasimalulad

Table 4 Sensory acceptance of shumai supplemented with eggshell powder

Shumai supplemented with eggshell powder

Characteristics

0% 5% 10% 15%
Appearance 8.98 + 0.14° 8.8 + 0.40° 7.88 + 0.33¢ 7.52 + 0.51¢
Color 8.52 + 0.51° 8.14 + 0.35° 6.86 + 0.35° 6.26 + 0.44°
Flavor 8.58 + 0.50° 8.26 + 0.44° 7.82 + 0.39° 7.74 + 0.44°
Taste 8.98 + 0.14° 7.86 + 0.35° 7.26 + 0.44° 6.76 + 0.43°
Texture 8.9 + 0.30° 7.84 + 0.55° 4.24 + 0.82° 3.24 + 0.82°
Overall liking 8.98 + 0.14° 7.94 + 0.24° 4.74 + 0.83¢ 3.74 + 0.83¢

2Pc9 Means + SD in the same row with difference superscripts are significantly different (p<0.05)

NNNANTUTTEUAUANNISUTEANEAUTE
(Table 4) Faidonvusduiaiunadentalnfifova
5 fafudmanosifinzuuumaislunnduioud 7
Azuuutuly wiisiandnuEIInIEn LAY
asdUszneumMaAlilSuiiguiurusRugnsaiuay
Alailfifsmadonlyla

wui Ardvesduildvuniuiaiunauden
Wlnnfesay 5 feranuaing (L) wihiu 62.91 @
WInNAgasAIuAN (L* iy 52.53) (Table 5)

enwdenlslasuluiidvdiusuueneeiia
santhmadniesiiiotunumdunsdianuaing
(%) woswaFeonlwlidafidniigedio 81.94 etdiile
asunsaenlulanlululdyundvdsdamalvdues
vusFuiimiuu@afiuduniudnvasdvoans
Waenlvln Fadulvlusmmadeatufunisiasums
wWaenllaluleidse [14] Turuadewn [28] wavlu
wanfausitSndnga (291 nuinend L* iusniu
agsltpdAy

Table 5 Colors of shumai (control, ESP 0 %) and shumai supplemented with eggshell powder 5%

Colors Filling (control) Filling supplemented with ESP 5 %
L* 52.53 + 0.14° 62.91 + 0.93°
a* 3.86 + 0.55" 4.72 + 0.46°
b* 16.86 + 0.30° 18.53 + 0.33°

*» Means + SD in the same row with different superscripts are significantly different (p<0.05)
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Lﬁ'aﬁwuuﬁuqmmuquLLazqua%
waBenanradenlylidesar 5 TUvhnsinile
duila nugesduwnadisnnaaUionlulises
oz 5 St (Hardness) iaduegnadioddy
M9adRA (p<0.05) durAugnvgu (Springiness)
AIAUANNNTALNETINEINU (Cohesiveness) way
Anua1nnsalun1sAud (Resilience) anasagng
AedAgyn9ats (p<0.05) BnLiu N1SNURBAIS
{Ae7 (Chewiness) AitiAnanasuslaifinuunnsnsiu
Meadd Arauwilen (Gumminess) wisuustlaiil

AULANANNUNNGEDR (Table 6) danndpInuNa
nsfnwwes [28] ivinsiasunaddenlalaly
guntls wuinwundafianuuds (Hardness) Wiuty
dlousnanvdenldlimuty waziilernnnuuda
(Hardness) Wintuazdsaalydeslindsnulunsin
(Gumminess) sugae [30] e lviEmaaeuidn
snifevunivuduazududonndosiufunanis
UszillunaunmmnisUszamduda (Table 4) Tusnu

v
v o a

WoduralirewuuanasilaUSunamaddanlulniy
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Table 6 Texture profile analysis (TPA) of shumai (control, ESP 0 %) and shumai with eggshell

powder 5 %

Texture profile analysis

- Shumai
Hardness (g) Springiness  Cohesiveness  Gumminess (g) Chewiness (g) Resilience
Control  4076.04 + 285.54° 0,74 + 0.08° 0.47 + 0.10% 1721.47 + 298.47° 1270.54 + 242.52° 0.2 + 0.06
ESP5% 5803.06 + 82.69% 0.66 + 0.04° 0.31 + 0.03° 1800.72 + 190.59% 1180.58 + 150.23° 0.11 + 0.01°

*» Means + SD in the same column with difference superscripts are significantly different (p<0.05)

Table 7 Chemical compositions of shumai (control, ESP 0 %) and shumai supplemented with

eggshell powder (ESP) 5 %

Chemical compositions

Control, ESP 0 %

Shumai supplemented with ESP 5 %

Moisture (%ww) 57.39 + 0.07° 59.24 + 0.03°
Ash (%ww) 2.06 +0.11° 6.38 + 0.07°
Protein (%ww) 16.87 + 0.11° 10.75 + 0.26°
Fat (%ww) 20.7 + 0.32° 21.86 + 0.32°
Carbohydrate (%ww) 22.75 + 0.3° 14.31 + 0.23°
Calcium (mg./ 100 gram) 25.16 + 0.21° 2,023.33 + 30.55 °

Energy (Kilocalories/ 100 gram)

344.80 + 1.63°

320.20 + 1.26°

*» Means + SD in the same row with different superscripts are significantly different (p<0.05)
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YUNFUFATAIUALLALIESULAATEURLUFEN
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6.38 uazuAATuNSosay 2.02 (Table 7) Fennin
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WaenlwlAftiusinadesas 39 (Table 2) fahuile
Wunadenlaldiiesdoras 5 Adwavilivundud
Usinauunaiesdfisiuann 25.16 fladn3usevuaiu
100 n¥undinguidy 2,023.33 flaansumevuuau 100
n3u (Uszwos 4 §u) Tesueaidouiioglunaudenly
lAnindevar 98 Wunpa@euaisuaiun [5] 7
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100 n$u fAranasainiesay 16.87 WJu 10.75 uay
344.80 Alawaass tJu 320.20 Alawaaes
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