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< Abstract)>

Five kinds of soybean curd were prepard with five coagulants, such
as, calcium sulfate, calcium chloride, magnesium chloride, glucono
delta lactone and acetic acid. The products were evaluated by the
sensory and objective examinations.

Optimal concentrations of each coagulant were determined. Soybean
curd preparation was also standardized. The textural characteristics
of the five soybean curds which were made by the standard recipe
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were measured by a Texturometer and a Penetrometer.

The results

were as follows:

1.
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From the preliminary- study, the optimal concentration of
coagulants for the soybean curd preparation, as determined by
the sensory evaluation was 1.84% of calcium sulfute, 1.05% of
calcium chloride. 1.84% of magnesium chloride, 1.97% of glucono
delta lactone and 0.48% of acetic acid.

Ag the result of the sensory evaluation, the most acceptable
soybean curd was determined to be one with acetic acid. Next,
in order of acceptability, were magnesium chloride, calcium chlor-
ide, glucono delta lactone, calcium sulfate soybean curds and

commercial soybean curd.

. Through the objective examination of the five soybean curds by a

Texturometer and a Penetrometer, it was found out that, calcium
sulfate soybean curd was the hardest and the hardness decreased
in order of glucono delta lactone, magnesium chloride, calcium
chloride, and acetic acid soybean curd. Acetic acid soybean curd,
the most acceptable, was 0.47 TU; and calcium sulfate soybean

curd, the least acceptable, was 1,73 TU.

aAE 178 5D A4 4 dx

A = Calcium 3 Magnesium o] A 3}c}® 5

gtel, Aluminum & & $33o] JF s}

2 gustd Azg FEE 2,004 o AFS g 24kl eht 487 AA

glel WEE BlEel FEsge d“) T oAl 7}%5V1”&ﬂﬁﬂﬁ
S0 el el AdEglen 2 Amsheh? 2 T g

o ShAE AAdes 484 wuAY % A Ago] W Ao 7P feto ek

Qow o]asse ol2geh F¥E MF 2 SuAd wgeh F4e Agde o

o enAyne guRds H4AA  H AR 9FE Febh0s Raolrh

o]} Calcium Sulfate 7} #7151 g1-& el &= A

e SmAy)EE g Aol A3l delvhy Gel #R9] dFe] Qo

2} Magnesium Sulfate 7} A4 o += o

Calcium®, Magnesium*, Aluminum®]
432 =E F4del AgHn god
Glucono deta lactone®o] A 2o] ] uls] ¢
Agsm ek = S 4k el F4
A 2 g5t Yebe RatE gl §

5ol ge] A AAxor AAdsctn
3tch,  Calcium Sulfate & A}&£3F FH7}
Magnesium Sulfate & 3 7}8te] u

Bk o dshe £3 el 290n
=3 Calcium Chloride & =& F

e 54
cins
3



A8 S3AA HE

3.0 Texture fithe] g oF 3

Calcium Sulfate & ul& $37} £=®c}?
2 ok FE Az TP WYE R
71 $ %5k é]{{» Glucono deta lactone(o] sk
GDL)o] 7fut=glet. b GDL o) &3} g
£ F9 Ca, Mg 59 271 &5 ol&d 9
& sy Saebe @el GDL o A4 E
&) ALE<¢l Gluconic Acid 9] AF =Hgd] 2
gte] deoj b Aolrh oA ol F whA
9] 5AH(PH 4.3)'P| 4 $nste 43S
o] &3k Ao 8 HE(5% Acetic Acid)E %
¥ AlZol A4-4% 4% 9ok, GDL & 444
& ek CaCl,g AHg3F F38 wasty
& o) GDL F%-7} CaCl, X3} 2 54
bty o A Froifvian e Bn
olvh. Fdel viehd 1A ok Uub
L2 HE dFed dEte 2~4% 9 &
AL A SEE VT F3 A" 9
FTEL St delvkd SaA H AR
P Uk YomA ANs Aol Lok
2AE 70°CE2o 4 Hrlelae clwa g
2 _J_7}. az]g 1;]_12)5,__ ﬂ.p}_

1960 e 742 AEo) oF= sberaq
FHE BT AED Gobh % 9, A4
Tl AL Fa A= gl a8y
ol b 4wk A Z A o] W sk o
et texture o) ot Al E9) FA R, A
E FAg A B MRE AEY Aue
Aot e AFIAFAAEL 4E9 rhe
ological 3t &ujol] =48 Fo] 4 53 519)

o P~ e H

3}»}&#‘1 49 Texturee] - F4A&
7}_2 5] 9“—] D}-. 14, 15)
Texture & 7% <8l s A2x 7

Penetrometer, Rhe-
ometer F-o] Qlon 7 JyE 2] Eo
4ol slo} 34 w4zt chach

el 4 = Texturometer & 2}-8-3}o
£ 4B B4L 3R gomiw o
g vl A E 19741 o] A#® Fo]

712 Texturometer,

AEe A5 AJEstg o o]of A 3 Tl —4
sl E FF9) Gelatin 44l F5790]
AT FHgow BgEE o] L3 wFd)
W5k texture 7}yl HArh W Eol
Rheometer & A}-&3}o] oFf 279 B4 1
stod 33 71bg] o

o] Aell A =93 ule} zgbo] FRell wiE
AT+ AlE FF S dejbe wWsld A
Fxlo] glon FAHE S 249

ek Al i FEHd ATt d
sl.om  textured] i3t dTE rislA o]
ek
2 dFlAE 57k SaAE At
texture & Texturometer
Abgakel A% Ty
texture 543 545 A A4F Al
A3t Az FHE A Al 4

Az e
9} Penetrometer £

5}0% 7| ZEE AEGe 24 F 5313 recipe
E AAsla 4 AEL texture 71 F§

FEe 1 A3E Ml upelr},

I. 43z 9 by

1. MEnz

O =

ER Azg AR oFE &4
ﬁﬁﬁﬂﬂi*_!ﬁ' L2 dalell TYldhe] Aggo
2 A% Ag3dch

@ g 3H

T A zel A4 SRAE chew B
o},

Calcium Sulfate; B (L8N it 8o

Calcium Chloride; Chamelion Chemical
Co. Inc. B5

Magnesium Chloride; whdt{b.B8x: &k
@UH

Glucono delta lactone; Merck Co. #{/%



4 L I

g A

Acetic acid; BIE/LBHA entBlan

2. Al

1) F8 Hz=YHe| xSt

A Fe EE3E Y8t F/E A
71 A&t LA ¥EE 5oz )
o AFe 4AZ FEAE F FLE A
z3hg v

Z, o5 1 Cup*(190gm)el} =) 5kef CaSO,

= 8.5~5.5¢2% o.5gpAcez, Calle
1.875~2.375g -& (. 125g 2tA 2.2, Mgel,
= 3.375~4.000g % 0.125g kA 2 2, GDL

SAAE Fwlg Penel & 5319 534
gated 4Asd 1 A3 A +3E4 &
£ FRE AASe EEsly Azyes
AAstget. A¥A0E FAA SR FAE
A 71 Duncan’'s multiple range test 24 3]
2] st .

A4 e Foe A A L3A
FEE e £ 13 2rh

1) &5 Hz=Yd

7 1 Cup & ARs] FAL F 843
+3 BAFAHh &5 F-& blender o 4
587k vpalstgleh. F83] whHE ¥ o
FZoll Y3 FHE rEI. AFHEL

£ 3,75~4.25g % 0.125g ZtF o2 TEla AEo T 1392 3geh. Az FHE
Acetic acid & 25%§NH°oE 3,5~6ml-& 100°Cell A 1027 Hola &Sl FHE &
0.5mi A0 Fhel A2 5744 FEE A oA Wd @ A bl & F EelE g
zatg el elvFA5Ad Al o Arl Sx AL g w-ed AR ARE Aol F
Ao A FEA AR F 4E-2 600g 9 ok, o5 whe] Faslw SaEg Aot
#% 3,5,7,10, 22lx 128-& 7Igkele] 5 gl Fo] FHF-E(18cmx10cm X6, 5em)el]
T AzdEagrh S-S A F4L 2T 6008 FE 10
4% SaAlE gt Azd FEE X2 ¢EE Sl Tyl 349w
A, Azk, AR, stk 2z Pl gk 35-%s5te B 43, 3o SuAE £
{Table 1) Results of Sensory Evaluation of Various Soybean Curds
\Soybean Curd Total Texture 1 Color Tenderness |{Palatability} - Odor
made with Y | sD.| X |sD | ‘ sp.| X |sp.| ¥ [sD.| X |sD.
CaS0, 15.47] 2.90, 2.87; 0.99 3.60] 0.91] 2.33 0.90f 3.13 0.83 3.53 0.74
CaCl, 19.80, 2.54; 3.731 0.96] 4.00 0.38 3.80] 0.77] 4.20| 0.77] 4.33 0.72
MgCl, 19.87, 2.80] 3.27| 1.28 4,530 0.52] 3.73] 0.88 3.93] 0.96/ 4.40, 0.51
GDL 19.47] 3.00{ 3.60 0.74| 3.93| 0.80] 3.87| 0.52| 4.20i 0.56] 4.33 0.49
HAc 20.200 2.59] 3.931 0.700 4.67} 0.62) 3.53I 1.06| 3.67, 0.98 4.27] 0.59
Sg;ggg;ffgf}d 16.60, 2.90| 3.73 1.03 3,93 0.88| 3.33 1.11] 2.87 0.83 2.73 0.70
F-Value 7.518 2. 420 4. 880 6. 134 6. 735 16.733
P-Value 0. 000** 0. 0423* 0. 0006** 0. 0001** 0. 0000** 0. 0000**
X : Mean Value *:p>0.05
S.D. : Standard Deviation **:p>0.01
* Quater System o] &) E5#x APy ez 1 Cup-s 1/4 Quaterd] 33y
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{Table 2) Duncan’s Multiple Range Test of Various Soybean Curds

Total Score Sample E C B D F A
Average 20. 00 19. 87 19. 80 19. 47 16. 60 15, 47

Texture Sample E B F D C A
Average 3.93 3.73 3.73 3. 60 3. 27 2.87

Color Sample E ¢ B D F A
Average 4.67 4,53 4.00 3.93 3.93 3. 60

Tenderness Sample b B C E F A
Average 3. 87 3. 80 3.73 3. 53 3.33 2.33

Palatability Sample B D C E A F
Average 4.20 4.20 3.93 3.67 3.13 2.87

Odor Sample C B D E A F
Average 4, 40 4,33 4. 33 4,27 3.53 2.73

Sample Code;
A: CaSO, Soybean Curd
B: CaCl; Soybean Curd
C: MgCl, Soybean Curd

D: GDL Soybean Curd
E: HAc Soybean Curd
F: Commercial Soybean Curd
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(Table 3)

Hardness of Various

Soybean Curds
—measured by Panetrometer—
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CaS0, 193.81 10. 50
CaCl 108. 74 3.13
MgCl, 110. 27 4,54
GDL 137.23 6. 65
HAc 86. 16 6. 20

- X
* D=10] Pl. 101. >1<3§2 ]

D : Hardness

P : Weight of Cone (10g)

X : length of penetration (unit: Cm)

X : Mean Value

S.D. : Standard Deviation
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{Table 4) Textural Parameters of Various Soybean Curds
Soybean Curd Hardness (TU) Cohesiveness Gumminess
made with X S.D. X S.D. X S.D.
CaS0O, 1.37 0.20 0.37 0. 05 63.59 6. 34
CaCl, 0. 64 0.08 0.37 0.03 24,01 3.62
MgCl, 1.05 0.16 0.31 0.04 32.81 4.85
GDL 0.72 0.07 0.36 0.02 25.54 3.51
HAc 0. 47 -0.05 0.33 0.03 15.49 1.95
Commerical
Soybean Curd 0.85 0.09 0.39 0.04 32.60 2.41

X : Mean Value

S.D. : Standard Deviation
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