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Quality Characteristics of Cuttlefish Inky Tofu Prepared with Various Coagulants

Eo-Jin Park!, Sang-Hee An2, Geum-Soon Park2*
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2Dept. of Food Science and Technology, Catholic University

Abstract

Some quality characteristics of tofu prepared with cuttlefish ink were investigated to study the effects of various of coagulants.
Each concentration of coagulant was determined as 0.2% of GDL, 0.3% of MgCl,, 1% of CaCly, 1.5% of CaSO, and 0.6% D-
gluconic acid calcium by pre-experiment. Also, the optimum concentration of added cuttlefish ink was chosen as 3%(diluted in
twenty times). The vield of inky tofu prepared with GDL as coagulant was the highest. According to prepared with MgCl, as
coagulant, the pH of inky tofu and inky tofu whey were higher than those of different coagulants. The turbidity of inky tofu was
the highest coagulated with GDL. The moisture content of inky tofu coagulated with MgCl, was the highest. The result of
microstructure was examined by SEM, the particles of inky tofu coagulated with GDL and D-gluconic acid calcium were small
and uniformity. In overall acceptability of sensory properties, inky tofu coagulated with GDL was the highest in score. In the color
of inky tofu, L value and a value were the highest coagulated with GDL, but that coagulated with CaCl, had the highest b value.
In the texture properties of inky tofu, hardness, gumminess and brittleness were the highest coagulated with D-gluconic acid
calcium. A positive correlation was observed between the pH of tofu whey and acidity. Sensory properties of roasted nutty flavor,
hardness, cohesiveness and springiness were positively correlated with the acceptability.

Key Words : tofu, cuttlefish ink, coagulant, quality characteristics
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<Figure 1> Yield of inky tofu prepared with various coagulants
1) C1:inky tofu using GDL coagulant C2: inky tofu using MgCl,
coagulant
C3: inky tofu using CaCl, coagulant C4: inky tofu using CaSO,
coagulant
C5: inky tofu using D-gluconic acid calcium coagulant
2) Different superscripts(a-d) indicate significant different at
p<0.05
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<Figure 2> pH of inky tofu prepared with various coagulants
1) C1:inky tofu using GDL coagulant C2: inky tofu using MgCl,
coagulant
C3: inky tofu using CaCl, coagulant C4: inky tofu using CaSQ,
coagulant
C5: inky tofu using D-gluconic acid calcium coagulant
2) Different superscripts(a-d) indicate significant different at
p<0.05
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<Table 1> Acidity, turbidity and moisture content of inky tofu prepared with various coagulants

Samples
ci 2 ) i I Frvalue
Acidity 0.396+0.004b 0.342+0.002¢ 0.4502:0.0082 0.342£0.005¢ 0.324+0.0044 322,70%*
Turbidity 0.484 4-0.003¢ 0.964 +0.022b 1.033 4:0.0692 1.064 +0.02a8 1.04640.0052 146,20%+
Moisture content 82.6+0.102 83.1+0.052 75.730.10¢ 81.3+0.06b 81.3+0.10b 3(39.89***

450,001
D C1: inky tofu using GDL coagulant C2: inky tofu using MgCl, coagulant C3: inky tofu using CaCl, coagulant C4: inky tofu using CaSOj
coagulant C5: inky tofu using D-gluconic acid calcium coagulant

2 Different superscripts within a row(a-d) indicate significant different at p<0.05
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<Figure 3> Scanning electron microscopic photograph of inky <Figure 4> QDA profile of acceptability of inky tofu prepared with
tofu tissue( x 500) various coagulants
C1:inky tofu using GDL coagulant C2: inky tofu using MgCl, C1:inky tofu using GDL coagulant C2: inky tofu using MgCl,
coagulant coagulant
C3:inky tofu using CaCl, coagulant C4: inky tofu using CaSQy C3: inky tofu using CaCl, coagulant C4: inky fofu using CaSO,
coagulant coagulant

C5: inky tofu using D-gluconic acid calcium coagulant

C5: inky tofu using D-gluconic acid calcium coagulant



<Table 2> Sensory properties of inky tofu prepared with various coagulants

. Samples?
Sensory propetties 1 7 3 Ca G F-value
Appearance  Color 29+1.192 4340940 4.3+1.15b 5.1%0.73b 6.4+0.692 17.41%
Sleekness 6.5+0.972 3.7+0.94b 1.9£0.99¢ 3.0+0.66> 3.7+1.05b 32,824
Flavor Roasted Nutty 3.5+1.64N.53) 39+1.28 39+1.52 42+1.39 4.6%1.50 0.76
off 3.1+1.37NS 3.1%+1.66 3.1+0.99 3.7+£1.25 39+191 0.70
Taste Roasted 4.2+091a 391223 1.7+0.82b 3941.52a 52+1.472 7.43%
Beany 2.3+ 1.05NS 3.8+1.39 3.6+1.71 2.8+1.03 31+1.44 2.00
Astringent 29+1.52b 41+1.96b 6.5£0.522 37+1.25b 3.1+1.28b 10.76**
Bitter 1.6+0.69¢ 3.6+1.77 6.7+0.482 3.3+2.00b 2.61+1.26b¢ 19,35
Sour 1.6+£0.84b 2.5+1.502b 3.8+2.34a 2.3+1.253 2.34+1.333b 272*
Salty 1.6+1.07¢ 3.1+1.10P 44+2012 2.4+0.96>¢ 2.7+1.56b¢ 5.42%
Texture Hardness 4.3+2.05N3 3.5+1.17 28+1.13 3.4+1.17 4.240.78 215
Chewiness 6.1£0.73 3.9+1.37> 25+1.35¢ 36+1.26P 45+1.08b 12.47%+
Springiness ~ 5.4+2.17a 37+141b 27+1.05b £020.94b 3.7+133b 4.49%
Cohesiveness 4.6+ 1.93N-S 3.7+1.25 3.9+1.59 4.5+0.97 4,1+1.10 0.73

*p<0.05 *p<0.01 *p<0.001

D C1: inky tofu using GDL coagulant C2: inky tofu using MgCl, coagulant C3: inky tofu using CaCl, coagulant C4: inky tofu using CaSOy
coagulant C5: inky tofu using D-gluconic acid calcium coagulant

2 Different superscripts within a row(a-d) indicate significant different at p<0.05

3 N.S.: not significant

I} &9Hp<0.01) B5 CaCly HEFH7L 74 &7 ve oMo} Zro] WE Lk GDL HERRIL 7P 1k, &
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@842 GDL HEFH7F /M 2931, CaCly, HEFH =%(a)& GDL 9E5F%71 7P w41, SN=gH ()
7} 7H B kth(p<0.001, p<0.01). CaCly HEFH7} 7 FoF A7) #9321 zfol7t
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e 7|8 %= GDL HEFH7L /M =943 CaCly ¥ 5o wet gt Lkl 65.56~69.6, agte]l -1.5~-3.19,
EFE7 7 Wkth(pd0.00D). &9 7|axE AJE7Y b#te] 9.42~111022 #poj7h QoL stglon) & A¥
AR Fol7h glglon], ote] 7| EE GDL HEFE o4k oo =gl o] AR 19 o]
oF FRZA 2 WEERIL 2P elckn Wrkskgtt whelE Zloje Az
(p<€0.001), F79] 7]5& ¢JA] GDL HEFRI} 71 &=
UL, AYHAQl 7]3% = GDL HERYE, FEEA T 5. Texture &%
HEFE 02 =7 YetH(p0.000). SuAl FRE HEFREY texture 42 (Table 4)
o g}, AT BRI B4 HEERIL A BT
4. Mz =X MgCly, CaCly HEFF ¢22 4 Ut en, GDL
1A TR HEFR Ax £ Aits (Table 3) HEFR7E 7B @ekth(p<0.001). Choi 5(2000)&
<Table 3> Color of inky tofu prepared with various coagulants
Hunter Samples Fval
color value C1 Cc2 C3 C4 C5 “value
L 67.47 +0.0052 61.38:40.005¢ 63.59+0.005b 59.89+0.01d 56.30+0.01e 781029
a 7.49140.032 6.83+0.07d 7.33+0.03b 6.82:+0.02d 7.21+0.04¢ 140.0%+
b 4.97 £0.005¢ 4.89+0.005d 6.03+0.012 4.60+0.00¢ 5.03+0.01b 10242.8"
#+p<0.001

1) C1: inky tofu using GDL coagulant C2: inky tofu using MgCl, coagulant C3: inky tofu using CaCl, coagulant C4: inky tofu using CaSO;
coagulant C5: inky tofu using D-gluconic acid calcium coagulant
2 Different superscripts within a row(a-d) indicate significant different at p<0.05
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<Table 4> Texture of inky tofu prepared with various coagulants

Propetties Samples F-value
Cl c2 a3 C4 cs
Hardness 182.43+1.21° 23276+1.03>  22858+1598°  19577+4.92° 356.65+9.86" 188.19*
(103 dyne/ar)

Cohesiveness(%)  96.90+4.57 81.024 2.04¢ 935142773  92.994222b 90.14+3.20 11.35%
Springiness(%)  91.56+1.812 84.44+3.33b 90.87 + 2,69 91.19+2.572 93.50+0.712 616
Gumminess(g)  33.23+2.764 40.75+1.87¢ 46.20+3.97b 33.70+3.51d 64,49+ 1.442 57,407

Brittleness(g)  30.53+0.76¢ 34.45+2.92¢ 42.21+0.600 30.69+2.83¢ 58.85+2512 88.81**

*p<0.01, **p<0.001

D C1: inky tofu using GDL coagulant C2: inky tofu using MgCl, coagulant C3: inky tofu using CaCl, coagulant C4: inky tofu using CaSOy
coagulant C5: inky tofu using D-gluconic acid calcium coagulant

2 Different superscripts within a row(a-d) indicate significant different at p<0.05

<Table 5> Correlation coefficient between physicochemical and physicochemical evaluation of inky tofu prepared with various

coagulants
Properties pH(soybean curd) pH(soybean whey) Acidity Turbidity Moisture
pH (sybean curd) 1.00
pH (soybean whey) -0.14 1.00
Acidity -0.30 0.93* 1.00
Turbidity -0.43 -0.79%* -0.67** 1.00
Moisture -0.22 -0.27 -0.34 0.51* 1.00

*p<0.05, **p<0.01, **p<0.001

MgCly9} CaClye A2 A3 470 22o] dehsl  &&9] pH, A%, 9, FEFH 7o AFHAE 22
Aom, GDLE SIAR AHGeE B2 Auyo] 7t @ oy foFdl Aol Y. FREEY pHe AHRSE
of B o3 Antel gttt ¥ $4HS GDL HE A AuBATE UA2U(p<0.001), H=(p<0.001)2} 4
FRIE P BT MgCl, FR7E M A vehd Alg BEgde RO AREAT ol ARs g, a2
7ol §oZ Q) Aol 7k A tH(p0.0D). ©EAL FFEA N R AUAAE B A5t 5E5F HEY £E
Zhe WESFYE, GDL HEFE o8 A Jehdey grgo] Rdth(p0.0D). H=e FE2dFH p0.05 £+
(p<0.01), AR s FFZA Za HEFR/E oA A AEAATE AN,
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pi 7. BSEIe} JIAIMPAIZES] dEEA
HEFLO Hegrtet ZIAAGARY e 23
6. olateta] HrHke] FuEA (Table 6) TRIFS WeHAte e F5 LRk 79
SIA FRE G QERL ostety yrizte] 4 AVWAE UEHNY. EFF] wees A3, 4
TA AHs (Table 59 #ot HEFS pHE FF 34, &4, S84, #E2 Ak, %9 7|2k, 2%

<Table 6> Correlation coefficient between sensory and mechanical evaluation of inky tofu prepared with various coagulants

Mechanical Moisture Hardness Cohesiveness Springiness ~ Gumminess Brittleness
Sensory

Hardness -0.85*** 0.14 0.14 0.15 0.22 0.01
Chewiness -0.83+ 0.28 0.28 0.13 0.27 0.16
Springiness -0.73* -0.07 -0.07 0.23 0.16 -0.15
Cohesiveness -0.72% -0.36 -0.36 0.31 0.11 -0.45
Taste acceptability -0.74* 0.18 0.18 0.09 0.17 0.08
Texture acceptability -0.82* 0.18 0.18 -0.06 0.09 0.01
Overall acceptabilitd! -0.72* -0.04 -0.04 0.05 0.03 -0.17

*p<0.01, **p<0.001



<Table 7> Correlation coefficient between sensory properties and acceptability of inky tofu prepared with various coagulants

Acceptability

S Appearance quality  Flavor quality Taste quality Texture quality Overall quality
ensory
Appearance Color -0.24 -0.36 0.09 0.004 -0.17
Sleekness -0.59* -0.53* -0.12 0.12 -0.25
Flavor Roasted nutty 0.97** 0.99*** 0.90** 0.72* 0.94***
Off -0.56* -0.49 -0.09 0.16 -0.22
Taste Roasted -0.27 -0.17 0.14 0.43 0.06
Beany 041 0.56* 0.81** 0.95** 0.79%
Astringent -0.71** -0.73** -0.61* -0.57* -0.65**
Bitter -0.61* -0.77%* -0.88* -0.99*** -0.91**
Sour -0.72* -0.86** -0.91*** -0.97** -0.96**
Salty -0.74* -0.89*** -0.87%* -0.94** -0.96**
Texture Hardness 0.80*** 0.87*** 0.97* 0.93*** 0.96**
Chewiness 0.77** 0.81** 0.98** 0.90** 0.92*
Springiness 0.94*** 0.97%* 0.96** 0.81* 0.96**
Cohesiveness 0.89** 0.97** 0.82* 0.76*** 0.92**
+p<0.01, **p<0.01, **p<0.001
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