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Abstract

This study was conducted to investigate the quality characteristics of liquid calcium acetate (LCAs) and
solid calcium acetate (SCAs), Br-LCA, Pe-LCA and Ap-LCA as liquid form, Br-SCA, Pe-SCA and Ap-SCA
as solid form. Calcium acetae was prepared by reacting of vinegars [brown rice (Br), persimmons (Pe) and
apple (Ap)] and ash of black snail in order to obtain natural water soluble calcium resources. The pHs of the
vinegars for preparing calcium acetate (CA) were the range of 2.34~3.06, and the contents of the ash of black
snail which reacted to 100 mL of the vinegars were 20.43~23.50 g. The yields of solid CAs from 100 mL of
the vinegars were 11.02~13.01 g. The colors of liquid and solid CAs were light yellow in Ap-LCA and Ap-SCA,
brown in Br-LCA and Br-SCA, dark brown in Pe—-LCA and Pe-SCA. Calcium contents of Br-LCA, Pe-LCA
and Ap~LCA were 3.02, 2.06 and 2.30% (w/v), and those of Br—-SCA, Pe-SCA and Ap-SCA were 27.15, 16.31
and 19.48% (w/w), respectively. The solubilities of the solid CAs were 36.82~39.92% (w/v) in distilled water,
32.05~39.04% (w/v) in Soju, 13.12~18.65% (w/v) in thick soysauce, 38.35~38.90% (w/v) in ionic beverage,
33.47~3558% (w/v) in yoghurt, while the solid CAs formed the curds in soymilk and milk. The sour and
bitter taste of the CAs were lower, while the astringent taste, fishy flavor and savory taste were higher than

those of standard CA.

Key words: black snail, vinegars, calcium acetate, quality characteristics

A2

B AW 2714 F 7 we] EAISHE Y R0 2 27
3} 2obg HAT Wk ohlek AR, 2K 55 4 o],
Az, Golga, AT ATHY 8, T, sy
9 o op b Soll Folsha alehD). A $EA 94
s A #we] S7hgel meh o2 Qg A 249 Aol
FA1510] Foh35 AR £71 Foea glow(2), 7Y
o, Sy 5] A8 APRUAANE A Freol e

ZgAe el awrEly gich(34).
2 AME T gl AdRYe g 24 A
(5), ThAlEHE), AAZHR(7), =N=] w(8), o1 7 ¥ (9), 2 A ¢1(10),
F2H(11) So] BaE o] gl ond Kot No(12)+ etz g,
Lee?t Kim(13)-2 t}&7] 3] & o] &-3to] A FHo]
33 AAEs Axshe 58 A7) o] FeA 3 gk
22 84 FrldE 2 ® gsde] E3(14)
& viebd #5t ofuye} hyperphophotemia®] &4 (15), %43

Y

>
ElJ
e
lo

fCorresponch'ng author. E-mail: kimsd@cu.ac.kr
Phone: 82-53-850-3216, Fax: 82-53-850-3216

Aol O REAE FTA D ALY FA617), BHAT
b} W2 A7 (18) S chepal B3} 9lo] 2474sHE 7
NS AEREE B4H 3 ook e 24BEE £
b3} gHrel 2418 stskel AlzeiAY Zxe B GR
2347 ol o] AAle) A4E QAo G HME
o) 4 75 o) Fod FAe] A9 Bxde e
2 geste EAEE Yz o).

2 AT A= cl2rE B o $eheE FE AL A
2ol 7bed, 7+ A 743t 5 7 A @] ATHII7 et
of el olgle] & thevlel AAN R HE HRAFY
Absh, 78 AR A EE ol gdte] 2ABFE AxT L
FAENE PG RN BHEAVCRA 7| 2A ARE v
CERIC N

—

3
g8

M o

M=

v} 7] (black snail, Semisulcopira bensoni)e E§HAFC



594 ol e - o7 -

2 AT 3

AL F 249 gAds 7 60°ColH $=5-3) 7‘13‘.3}"3‘4
v}&ol E471(Model 4, Thomas Scientific, USA)E 100
mesh Y52 248 AL A82 A8t Az 24
TE7F 5~6%9 A x, Al E 9 #v] A &(Yudong
Ind., Korea)& AH-&3tict £85 X g A 22 =54
23% A2F-(Charm Soju, Kumbokju Co., Korea), 2.2 *] 5
(Woungjin Co., Korea), 217+ (Samhwa Co., Korea), ©]-&
(2%, Lotte, Korea), &2 E(EO, Namyang, Korea), T
F(Samyook Food Co., Korea) @ $-§(Seoul Milk Co.,
Korea)& *H-§-8tg o). 24 442 E5F-2 calcium acetate
monohydrate(M.W. 176.18, Duksan Pure Chemicals Co., Ltd,
Korea)& AH-4-38t5dch.

g 13 2o} & A2 100 mLS
WA & §-2H3 500 mL94 AbzE Zal Aol WL & mpg-
netic stirrer® 23} hot plate(Misung, MS-300, Korea)*
A 45~55°CR 7hed, aukal @i A Lee2}t Kim(13)el 8}
3321 7) e} &) 5] 8-& 7)ske] pH 827} B w7hx] F34)
e} thgol o3 32] (No. 6, Toyo Roshi Kaisha Ltd., Tokyo,
Japan) 2 o 3}3sle] A4} 2AHAE(LCA)S Alzstgdow, o
£ 105°Coll A 4~5A17Hga A2 A A F-4 24244 (SCA)E
AReH19). 82 A% 100 mL2 doiAl AbR49] %
(w/)E rebdlele}

A
(=]

2 =

[oF

o

A

TA AV MAke A2 A (Chromameter,

fir

} Vinegars (Br, Pe, Ap)” ]

- heat at 45~55°C
with stirrer

(Neutrahzatxon by..ash of black “to0 pH 82

snail (ABS)

J ] - dryness at 105°C

LCA (Br-LCA, Pe-LCA, SCA (Br-SCA, Pe-SCA,
Ap-LCA)? Ap-SCA)Y

Fig. 1. Preparation procedure of calcium acetate using vin-
%ar and ash of black snail.

'Abbreviations: Br, brown rice vinegar; Pe, persimmons vin-
egar; Ap, apple vinegar; Br-LCA, liquid calcium acetate (LCA)
prepared from Br and ABS; Pe-LCA, LCA prepared from Pe
and ABS; Ap-LCA; LCA prepared from Ap and ABS; Br-SCA,
solid calcium acetate (SCA) prepared from Br and ABS; Pe-
SCA, SCA prepared from Pe and ABS; Ap-SCA, SCA prepared
from Ap and ABS.
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Table 1. Yields of calcium acetate prepared from vinegars
and ash of black snail

Amounts of

. Initi black snail ash for Yield of
Calcmrrll) nitial neutralization of  calcium acetate
acetate pH vinegars (g/100 mL)

(g/100 mL)
Br-SCA 276" 22.60°+SD 11.75°+£SD
Pe-SCA 3.06" 20.43°X£SD 11.02°£SD
Ap-SCA 2.24° 2350"+SD 13.01°+SD

VSee Fig. 1.

“Values are means of triplicate determinations, different su-
perscripts within a column indicate significant differences at
p<0.05.

3} 2 3)3= Leed) Kim(13)0) ‘3]"}:‘7]§J—v‘l+ 10% A4S 9%
AAE o AR = AAdEY 8 60%H o 2 e v
ebfisic).

> 1z
Hr B 07

o} thE7] HEE A 22 Sofels At &=
Abg) ol & A2 A A 42 a4 Ak E e Ak 24
7.

% [+]

g A 3= Table 29} 2ol Az dw] L2 Az
2 A 23 Pe-LCAZ} 58512 714 Jofom HwAl 22 A
%3 Br-LCAS 61.20, At 34 2 2 #) 2§ Ap-LCAE 66.10
© 2 y}AF =9k} Br-LCA, Pe-LCA 2 Ap-LCA2| a*3t&
742k -0.56, -0.94, -3.23% Wbl 29 b*gke 7H7 1310,

1794, 399% vhehjol AbhA 9] A7t 7ha whE A&
woovt duldze 24, A xe] A4 AT 4L

vhebui ol et

BEEE 0o A}+8-3) 718 ZAMZE(calcium acetate mon-—
hydrate: St-SCA)2) L*, a*, b* k= Z+2zF 98.73, -0.27, 0.50
L2 A WS tq{;tﬂ B]g}e] v
HAalz 2 247y A 2% Br-SCA, Pe-SCA, Ap-SCAS] L*3k
£ 49.15~75.58, a*ZF-2 1.06~4.20, b* 3k 9.77~10.86%] ¥
'?‘]E L*3k2 b2 ubd a*, b*3h- ol sl Aol A 2l

205 Jehgglicth 53], A 29 A 22 A2
ol ko] # gt

SERRES R

Z] &k
\_
7

Table 2. Color of calcium acetate from ash of black snail
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Table 3. Mineral content of calcium acetate from ash of black
snail

Calcium acetates" L* a* b* Calcium acetates’’ Ca (%) Na (mg%) Fe (mg%)
Br-LCA 61.20" -0.56" 13.10° Br-LCA 3.02% 50.60 0.42°
Pe-LCA 53.51° -0.94° 3.99° Pe-LCA 2.06° 43.03° 0.73°
Ap-LCA 66.10° 323" 17.34° Ap-LCA 2.30° 48.07° 0.12°
St-SCA 98.73° -0.27° 0.50° St-SCA 22.29 - 201°
Br-SCA 49.15" 4.20° 9.77¢ Br-SCA 27.15° 454.89° 378"
Pe-SCA 71.21° 2.18° 1017° Pe-SCA 16.31° 387.81° 5.89°
Ap-SCA 7558 1.06° 10.86" Ap-SCA 19.48° 407.14° 1.02°

"See Fig. 1. St-SCA: standard calcium acetate (calcium acetate .“See Fig. 1 and Table 2.
monochydrate). “Not detected.

?Values are means of triplicate determinations, different su-
perscripts within a column indicate significant differences at
p<0.05.

YValues are means of duplicate determinations, different su-
perscripts within a column indicate significant differences at
p<0.05.



596 o] o

- o] A

AeE

Table 4. Solubility of solid calcium acetate prepared from vinegars and ash of black snail in the various liquid foods

(%, w/v)
= — - -

Ca cmml) Distilled Soiu O.rgnge Thick soy Ionic Yoghurt Soymilk Milk
acetates water juice sauce beverage

St-SCA 34.91°% 9.90% 3592 9.20% 37.51% 29.11°¢ c? fc
Br-SCA 36.82° 32.71% 3805 13128 38,35 34,1208 fc fc
Pe-SCA 39.03** 39.04** 37.73" 1865™ 38.90"" 35587 fe fc
Ap-SCA 39.92** 32.05°% 32,62 17.73% 38.84°4 33.47® fc fc

1See Fig. 1 and Table 2.
N Formatlon of curd.

#Values are means of triplicate determinations, different superscripts within a row (a~d) and column (A~D) indicate significant

differences at p<0.05.

Table 5. Sensory evaluation of solid calcium acetate prepared from vinegars and ash of black snail in the various liquid

foods
Calcium acetates'’ Sour taste Bitter taste Astringent taste Fishy taste Savory taste
St-SCA 490" +SD 478°+SD 1.20°+SD 152°+SD 1.13°+SD
Br-SCA 4.03°+SD 381°+SD 2.30°+£SD 319°+SD 4.22°+SD
Pe-SCA 3.41°+SD 452°+SD 2528+ 3D 2.82°+SD 3.02°+SD
Ap-SCA 349°£SD 2.32°+SD 1.48°+SD 3.70°£SD 3.29°+SD

See Fig. 1 and Table 2.

?Sensory evaluation was conducted by 25 panelists using a 5-point scale (1 point: very weak to 5 points: very strong), and values
are means of 25 panels determinations, different superscripts within a column indicate significant differences at p<0.05.
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