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Effect of Calcium Acetate on the Dough Fermentation and Quality
Characteristics of Bread
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Dept. of Food Science and Technology, Faculty of Food Science and Industrial Technology, Catholic University

Abstract

This study was conducted to investigate the quality characteristic of bread added with 0, 2, 4 and 8% liquid calcium
acetate(LCA-breads) to the dough prepared with brown rice, vinegar and ash of black snail replacing wheat flour. The
pH of the dough was 5.38 in control and 5.39~5.42 in the LCA-breads, which showed that the higher the content of
LCA, the higher the pH. There was no big difference of the baking loss between control (10.73%) and
LCA-breads(10.11~10.81%). The loaf volume index was 7.12 in the control, 7.18 in the 2% LCA-bread, while the index
was 6.22 in the 4% LCA-bread, 5.80 in the 8% LCA-bread. Calcium content was 16 mg% in the control, 30, 60 and
120 mg% in 2, 4 and 8% LCA-bread, respectively. The hardness, gumminess and brittleness of LCA-breads were higher,
while springiness and cohesiveness were lower than that of the control. In the LCA-breads, L* values were lower and
b* value was higher than those of the control, while there were no significant difference in a* values. Increasing the LCA,
air cells were bigger and irregular, and starch matrix was unstable. There were no significant difference in sour and bitter
taste. The scores of stickiness of the 2~4% LCA-breads were similar to that of the control and higher in the 8% LCA-bread.
The scores of the flavor and overall taste in the LCA-breads were similar to the control, while the values were lower
in the 4~8% LCA-breads. The shelf-life evaluated by the number of moldy spots was not different between the control
and 2% LCA-bread, while it was extended two times in 4% and three times in the 8% LCA-bread.
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Fig. 1. Preparation procedure of liquid calcium acetate
using brown rice vinegar and ash of black snail.
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Table 1. Experimental plots and composition of ma-

terials

Ingredients Control I I I
Wheat flour (g) 600 600 600 600
Water (mL) 372 360 348 324
Yeast (g) 12 12 12 12
Shortening (g) 24 24 24 24
Yeast food (g) 12 12 12 12
Sugar (g) 36 36 36 36
Milk powder (g) 18 18 18 18
Salt (g) 12 12 12 12

Liquid calcium

0 12 24 48
acetate (mL)
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AACC i (Approved method 14-22 1983)c] whe} Hk=
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Table 2. pH and acidity of dough added with different
concentration of liquid calcium acetate pre-
pared from vinegar and ash of black snail
after mixing of materials

Control & 2 m®

pH 5.38>Y 539" 540° 542
Acidi '

cidity 1.60" 157 1.56° 1.53°

(as lactic acid %)

'3 Symbols: See Table 1.
“ Values are means of triplicate determinations, different super-
scripts within a row indicates significant differences (p<0.05).
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Table 3. Baking loss and loaf volume index of the bread
with different concentration of liquid calcium
acetate prepared from vinegar and ash of

black snail
Control " I m
Baking loss (%)  10.73*Y 1081 1020°  10.11°
Loaf volume index 7.12° 718 662° 5.80°

'3 Symbols: See Table 1.
? Values are means of triplicate determinations, different super-
scripts within a row indicates significant differences (p<0.05).
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S H4nt olgh= W2 B4 (springiness) T S
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4.M ¢
LCA9| F=d F7ldl| wte % Wi 44 Wse 24}

3t A3= Table 59 Zth ¥71& YehE Lk ulz+
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Fig. 2. Calcium content of the bread with different con-
centration of calcium lactate prepared form
vinegar and ash of black snail
Symbols: See Table 1. Values are meanzstandard
deviations of triplicate determinations, different su-
perscripts indicates significant differences (p<0.05).

Table 4. Texture of bread added with different concen-
tration of liquid calcium acetate prepared from
vinegar and ash of black snail

Attributes Control & ? m?
Hardness(x 10'dyne/en’) 1199 17.41°  1829°  24.41°
Springiness(%e) 85.08°  80.67° 7738  74.38°
Cohesiveness(%) 6727 5497°  5592°  51.20°
Gumminess(g) 6121°  78.06° 78.86°  96.24"
Brittleness(g) 5208° 6297 6109  84.69°

'Y Symbols: See Table 1.
 Values are means of triplicate determinations, different super-
scripts within a row indicates significant differences (p<0.05).
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Table 5. Color of bread added with different concen-
tration of liquid calcium acetate prepared
from vinegar and ash of black snail

Color Control 1% IR ur’
L* 80.41° 78.70° 77.45° 76.82°
a* -1.89° 1780 172 - 1.66°
b* 8.97° 9.01° 9.28" 10.26*
Hue angle 101.80°  100.41®  100.82®  99.50°

"“ISymbols: See Table 1.
 Values are means of triplicate determinations, different super-
scripts within a row indicates significant differences (p<0.05).

7} 80412 714 =90} LCAE #H7)38 Wo = 7745~
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Fig. 3. Scanning electron micrographs of bread with
different concentration of calcium acetate pre-
pared from vinegar and ash of black snail(left;
X 50, right; X500).

Table 6. Sensory quality of bread with different con-
centration of liquid calcium acetate prepared
from vinegar and ash of black snail

Attributes Control g mn” 1K
Sour taste 141° 1.52° 1.69° 1.62°
Bitter taste 142 1.82° 2.15% 263
Stickiness 3.15° 3.20° 3.59 4.16"
Flavor 4.05° 3.87" 3.65° 3.62°
Overall taste 4,08 3.83% 3.55° 2.68°

13 Symbols: See Table 1.
» Values are means of triplicate determinations, different super-
scripts within a row indicates significant differences (p<0.05).
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Table 7. Number of mold spots on the bread with
different concentration of liquid calcium ace-
tate prepared from vinegar and ash of black
snail during storage at 25T

Storage days  Control IV g or’
2 _4 — - -
4 0.62 0.45" -° -°
6 1.45° 0.87° 0.44° =
8 4.68° 2.38° 0.93° 0.53°
10 8.05° 4,55 243° 1.62°

'3 Symbols: See Table 1.

9 _: not detected.

% Values are means of triplicate determinations, different super-
scripts within a row indicates significant differences (p<0.05).

He} FEAQ e dExT< 2% AriTE Hlssidod
4~8% A7Vt 2 @& 2ok

7. MEtd

LCAE 713t W& 25CoA AAsIHA FFo] ubde]
DR T E 2ALS A3 Table 73 2t} 279 LCAZ
2% F7FeE W2 A7 4G A RE FHo| ¥ o] Y] Al
2et ot 4% H7He 64 FE, 8% A7 8Y A FH
Wel7] AjREste] LCA A717t kel A7g/dol 8k nlA
th ZAbdge] g Bg A2e Ho|x] o Az
F& R T U gao] e Aoz gEA Ut
(Pattison & Von 2001).

V. 2 <

dr)xzet derlsiez Az e 2NZE
(LCA)S 7}z sl 2, 4, 8% (viw)HA A7l
(LCA-"he] FAEYE zARKAYE 69| pHe diz7
(5.38) Bt} H7HH5.39~5.42)90lA EQkom Hruleo] &
TE 23Ut LCA-#] §71E482 10.11~1081%=E =
9] 10.73%%} FE213E 2}o]2 Ho|x] ko w, loaf volume
index® W27 7.12, 2% A7} 7.182 v|&3lg oL} 4% o2
8% LCA-#-2 77} 6.62 2 58002 wigith ZA4pslake B
A7} WA 16 mg%, 2, 4 2 8% LCA-wol| A= zhz} 30,
60, 120 mg%o| Ut} LCA-#e] A%, A4, AL =
ZHT EgtoL} BT 9304 Usith LCA H7buke) Lr

Calcium Acetate®] 7}7} wtEe] @y el weo] ZAEX ] n|x]&= g 613

e 2T HET @skot a* g TR Ztol7} fIlT bt
o itk vl ¥RAI) LCAS] Hoteke) IUlEdS S
71%e] Bt Aol HEUAE E2HE 3 matrixE A4
Aok Aukat 29ke 27k foA Aol AT £3
& FEE 2T} 2~4% LCAIX & xjo] & Holz] ¢
ko1t 8% LCA-#el = =9ieh Fmleh 234 73e
o272} 2% LCA--& H| S8l 21} 4~8% LCA-ol| A&
@ G2 ok S0l AR R ek e A
2% LCA-#olA = E,‘:—gi?"sl— AelE Holxr] Lot 4%
LCA-"-2 2ul], 8% LCA-#-& 3uj2 dAA=]glch

_°‘k.

v. 2

Allen LH (1982) : Calcium bioavailability and absorption: A
review. Am J Clin Nutr 35:738-808.

Anthony JE, Hadgis PN, Milam RS, Herzfeld GA, Taper LJ,
Ritchey J (1983) : Yields, proximate composition and
mineral content of fish shellfish. J Food Sci 48:313-314.

Approved method 22-14 of the American Association Cereal
Chemists. 8th ed (1983) : American Association of Cereal
Chemists. Inc Paul Minnesota USA.

Bae JH, Woo HS, Choi HJ, Choi C (2001) : Qualities of
bread added with Korean persimmons (Diospyros kaki 1.
Folium) leaf powder. Korean Soc Food Sci Nutr 30(5):
882-887.

Burch JB, Jung Y (1987) : A new freshwater prosobranch
snail(Mesogastropoda pleuroceridae) from Korea. Wale-
rana 2(8):411-453.

Choi MJ (2001) : Effect of exercise and calcium intake on
blood pressure and blood lipids in postmenopausal women.
Korean J Nutr 34:417-425.

Cho ML, Heu MS, Kim JS (2001) : Study on pretreatment
methods for calcium extraction from cuttle bone. J Korean
Fish Soc 34:483-487.

Costilow RN, Gerhardt P (1983) : Dialysis pure-culture
process for lactic acid fermentation of vegetables. J Food
Sci 48(6):1632-1636.

Cho NJ, Kim HJ, Kim SK (1999) : Effect of flour brew with
Bifidobacterium bifidum as a natural bread improver. J
Korean Soc Food Sci Nutr 28:1275-1282.

d'Almeida Filho EJ, da Cruz EA, Hoette M, Ruzany F, Keen
LN, Lugon JR (2000) : Calcium acetate versus calcium

carbonate in the control of hyperphosphatemia in hemo-



614 ol ol - AL F

dialysis patients. Revista Paulista de Medicina 118(6):
179-184.

Edition Community of Encyclopedia Chimica(1963) : En-
cyclopedia Chimica. Kyoritsu Pub Co Tykyo Japan 3:
817-829.

Fleming HP, McDonald LC, McFeeters RF, Thompson RL,
Humphries EG (1995) : Fermentation of cucumbers with-
out sodium chloride. J Food Sci 60(2):312-315.

Finny KF(1984) : An optimized staight dough bread making
method after 44 years. Cereal Chem 61:20-27.

Funk K, Zabik ME, Elgedaily DA (1969) : Objective mea-
sure for baked products. J Home Econom 61:117-121.
Herbert A, Joel LS (1993) : Sensory Evaluation Practices.

2nd ed. Academic Press, USA. pp 68-75.

Hoseney RC (1986) : Principle of cereal science and tech-
nologh. America Association of Cereal Chemists. Inc St
Paul p 213.

Jeong YN, Kang HA, Shin MG (2001) : Quality characte-
ristics of the bread added anchovy powder. Food
Engineering Progress 5(4):235-240.

Kang JH, Kim JH, Lee HC (1996) : A study on the
development of manufacturing process of high grade
precipitated calcium carbonate from oyster shell. J Kor
Solid Wastes Eng Soc 13:320-327.

Kim JS, Choi JD, Kim DS (1998) : Preparation of calcium
based powder from fish bone and its characteristics. Agric
Chem Biotechnol 41:147-152.

Ko MK, No HK (2002) : Preparation of calcium lactate from
ostrich eggshell. J Korean Soc Food Sci Nutr 31:241-245,

Kasprzak KS, Hoover KL, Poirier LA (1985) : Effects of
dietary calcium acetate on lead subacetate carcinogenicity
in kidneys of male Sprague-Dawley rats. Carcinogenesis
6(2):279-282.

Kuhn DF (2001) : Method of treating commercial grade
products to remove undesirable odors and flavors. US
Patent 630-632.

Kwon HR, Ahn MS (1995) : A study on rheological and
general baking properties of breads and their rusks
prepared of various cereal flours(I). Korean J Soc Food
Sci 11 (5):479-486.

Kim SY, Ryu CH (1997) : Effect of certain additives on
bread-making quality of wheat-purple sweet patato flours.
Korean J Soc Food Sci 13(4):492-499.

FoMrot BAFESEH

Kim EJ, Kim SM (1998) : Bread properties utilizing extracts
of pine needle according to preparation method. Korean J
Food Sci Technol 30(3):542-547.

Lee, YK, Kim SD (2003) : Preparation and characteristics of
calcium lactate from black snail. Nuatraceuticals & Food
8:166-172.

Lee YK, Kim SD (2002) : Effect of water on dough
fermentation and quality of bread. J Food Sc Techno
10(5):5-10.

Lee YK, Lee MY, Kim SD (2003) : Effect of calcium lactate
prepared from black snail on dough fermentation, quality
and shelf-life of bread. J East Asian Soc Dietary Life
13(2):136-144.

Oh JJ, Hong ES, Baik IK, Lee HS, Lim HS (1996) : Effects
of dietary calcium, protein and phosphorus intakes on bone
mineral density in Korean premenopausal women. Korean
J Nut 29:59-69.

Okuhira T, Kuwana Y (1995) : Technical information update.
Characteristics and application of tangle minerals. Techni-
cal J Food Chemistry & Chemicals. Tokyo Food Chemistry
Newspaper Office 13:112-117.

Okano T, Tsugawa N, Higashino R, Kobayashi T, Igarashi C,
Ezawa I (1991) : Effect of bovine bone powder and
calcium carbonate as a dietary calcium source on plasma
and bone calcium metabolism in rats. J Jpn Soc Nutr Food
Sci 44:479-485.

Park JA, Yoon JS (2001) : The effect of habitual calcium
and sodium intakes on blood pressure regulating hormone
in free-living hypertensive women. Korean ] Nutr 34:
409-416.

Pattison T, Von HA (2001) : Effect of selected natural
antimicrobials on baker's yeast activity. Letters in Applied
Microbiol 33(3):211-215.

Ranhotra GS, Gelroth JA (1989) : Effect of calcium level on
bread iron utilization by iron-deficient rats. J Food Sci
54(4):943-946.

Ryu CH (1999) : Study on bread-making quality with
mixture of waxy barley-wheat flour 1. Rheological
propeties of dough made woth waxy barley-wheat flour
mixture. J Korean Soc Food Sci Nutr 28(5):1034-1043,

Zhao J, Song K (1997) : Preparation of calcium lactate from
egg shells. Modern Chem Ind 17:31-33.

FE4Y: 2003 109 16, Aeid: 2003 11€ 119)



