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Abstract

The crude calcium acetate (CCA) was made from egg-shell and acetic acid to use the CCA as

a coagulant for Tofu (soy bean curd).

Amount of CCA, CO,

and residue made from 5. 6g egg-

shell (average weight of a egg-shell) and 10% acetic acid (50ml) was 3.8g, 300+10ml{at 25¢C) and

2.1g, respectively. Tofu formable minimum concentration of the CCA was about 0. 14% similar to

that of CaCl,, MgCl. Volume, hardness, taste and content of protein and lipid of Tofu by addition

of CCA were not significantly different in those of Tofu that magnesium chloride and calcium

chloride were used.
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Soaked in deionized water,
(1:5 wt/volume) for 1Zhr at 10T,
Dehulled manually

Grinding (with warning blander),
Boiled at 99-100TC for 20min,

Passed through three layers of cheese cloth,

l————; cake

i
Added coagulant
Preincubated at 70C —80C

Formation of curd(20min. /2110g/310, 86cai)

l——- whey

Fig.1 Flow sheet for the preparation of

Tofu (soybean curd)
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Fig. 2. Apparatus for collection of carbon
dioxide (CO; )

CaCOs + 2CH,COOH —m — —— —

_ Ca,(P0,).+6CH.COOH

— {CH,C00),Ca+CO,+H.0 (A)
. (CH,C00) Mg+CO:+H;0 (B)

N (CH,L00),Ca+2H,PO, (C)

Fig. 3. Possible reactions between acetic acid and Egg-shell
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Egg-shell 10% Acetic acid
5. bg 50m!

| (stirring)

CO; release
300-+10ml/25C

———

p———— (filtration)

Residue
2.1g

L

i

Solution of
calcium acetate
pH : 4. 46, 45ml

}— {dry)

Crude calcium acetate
3.8¢

Fig. 4. Quantative changes during calcium
acetate preparation from Egg-shell
and acetic acid

Fig.5. Appearance of Egg-shell (A), crude
calcium acetate solution(B), and
dried calcium acetate (C)
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Table 2. Some properties of the crude calcium
acetate »*

Description Characteristics

Appearance White crystalline powder
Clarity Colorless, Clear
Solubility 20C)  30.1g (37.4g)

pHa 7.42 ( 8.86)

Ca 16.73%

Mg 1. 14%

. reagent grade, * . Dry weight basis
a . pH of solution of 0.5g calcium acetate
+ 5.0ml distilled water
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Table 3. Comparison of Tofus(soybean curds) by various coagulants.

Chemical Whey Water

Coagulants adﬁed(%) pH content (%) Protein(9)* Lipid(%)*  Volume (ml)*
MgCL-6H,0 0.14 6.42 78.4 7.61 7.01 1008-+20
CaCl,-2H,0 0. 14 6.41 78.9 7.84 7.20 995+20
CaS0,-2H,0 0.22 6. 44 76.5 7.77 7.41 98020
GDL 0.18 6. 45 76.6 7.63 7.87 985120
CCA 0.14 6. 43 78.5 7.59 7.91 1017+20 .

0.14 6.41 76.5 7.59 7.01 980+20
Range 0.22 ~6.45  ~78.9 ~7.84 7.91 ~1017+20
Average 0.61 6.43 77.78 7.68 7.48 997120

* . Fresh soybean curb obtained from 5 liter of soymilk
GDL. : glucono-6-Lactone, CCA [ crude -calcium acetate

ai whgol| A yeld st gk e o| Yol £ wheyl pH-: =l4k4d& veRdlEh
4op 3lekd 76.5~78.9 % WHelm FWL
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Table 4. Comparison in the content of calcium
and magnesium of the Tofu by various

coagulants*
| Mineral (g/100g)
X k

Coagulan Ca Mg
MgCl,-6H,0 1.48 2.10
CaCl;-2H,0 5.32 0.03
CaS0,-2H,0 3.98 0.03
GDL 1.33 0.02
CCA 4,94 0.84

GDL : glucono-6- lactone, CCA :
acetate,
* IDry weight basis, average of three determi-
nations,

crude calcium

GDL 7} MgCl; & 283 7= Ca | 242
1,33g /100g, 1.48g/100g 2 & o}&E-2 calcium %
¥¥o2E 2 77 glvkm vy CaCl,. CCA,
CaS0, ¢ A7kt 4%& 4= 5.32g, 4.94g, 3.98¢
/100g <2 GDL 3} MgCl, ¢ A71d A 2 Ca
T 42z s 7 wua & o

Mg &k MgCl € A7t 4% 2.10g/100¢
o]z, CaCl, CaSO,, GDL®} 7% 24 0.03g
0.03g, 0.02g/100g°] g2 CCAE SaA = g 7
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Table 5. Comparison in hardness and taste of
the Tofus made from various coagulan

ts* *
Hardness * .
Coagulant Taste
{unit © g)
MgCl;-6H,0 825 8.5
CaCl;-2H,0 975 9.0
CaS0,-2H,0 725 8.0
GDL 793 8.9
CCA 810 , 9.0
Range 725-975 8.0-9.0
Average 825. 60 8. 68
CCA: crude calcium acetate, GDL : glucono-4-
lactone
* : plunger NO. 1, sample size : 10x10x3cm

*% . means of three determinations

AT HYE 75~ 975g9R FFS 82560g. 2
2 CCAZE ulE FH: Sl0goZ gt 2yt
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o}, oj4ke] AAr & W Yo =R Axd CCA
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£ o2 A4S+ glvkx Ao

2 o

W23 248 © 2 M| 2 caldum acetas.
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