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Abstract

The quality and sensory characteristics of tofu were investigated with various levels of black garlic extract (BE)
added to it in 0, 1, 3, 5 and 7% weight soymilk, before it was coagulated with MgCl, (MC, BEM-A, BEM-B,
BEM-C and BEM-D) and concentrated to 8 °Brix deep ground sea-like water (SC, BES-A, BES-B, BES-C and
BES-D). The overall acceptability of the tofu samples was higher (SC > BES-A > BEM-A) than that of the other
samples. The addition of BE was influenced by the color, flavor and taste of the tofu, and the more BE was
added, the tougher the tofu became. The tofu yield with various amounts of black garlic extract did not significantly
differ among the samples. The pH range was 5.61~6.15 and decreased as more BE was added, whereas the turbidity
increased. Also, the L value of the tofu decreased as more BE was added. The a value showed a tendency opposite
that of the L value. The b value did not significantly differ among the samples. The texture profile analysis of
the tofus showed that the hardness, chewiness, and gumminess significantly increased as more BE was added. In
conclusion, it was found that the addition of 1% BE will improve the quality and sensory characteristics of tofu.

Key words : black garlic extract, deep ground sea-like water, tofu, coagulant
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Table 1. Sensory characteristics of tofu prepared with different black garlic extract

Sample code” Color Texture Smell Taste Overall acceptability

MC 5.78+1.48"” 456£1.01™ 1.11£033° 1.11£033" 3.67+1.00"
BEM-A 5.00£1.41% 467087 1.67+0.87" 1.89£1.17" 444£1.13™
BEM-B 2.78+1.20" 5.78+1.30" 267:0.71° 4,00£1.58" 3.00£1.73°
BEM-C 278+0.83" 6.00£1.00° 2.89+0.78" 433£150" 267+1.50°
BEM-D 2114105 5.89+1.05" 300£0.71" 444£1 88" 256£1.51%

sC 6.114093" 333:1.32" 1.67+1.12% 2.56£2.24° 5.67£1.66™
BES-A 478+1.09° 3674132 233:1.80° 233173 5.11+145°
BES-B 3224139° 3.89+1.36" 456£2.70" 5.111.69° 422+199°
BES-C 3.00£1.12° 411117 4.89+2.42° 5.33£1.66° 378+1.86™
BES-D 2.33120° 4.00£132" 5.00£2.55" 544£151° 4,00£2.00™

UMC: Tobu using MgCl, coagulant, BEM-A: Tobu using MgCl, coagulant and 1% black garlic extract, BEM-B: Tobu using MgCl, coagulant and 3% black garlic extract,
BEM-C: Tobu using MgCl, coagulant and 5% black garlic extract, BEM-D: Tobu using MgCl, coagulant and 7% black garlic extract, SC: Tobu using deep ground sea-like
water, BES-A: Tobu using deep ground sea-like water and 1% black garlic extract, BES-B: Tobu using deep ground sea-like water and 3% black garlic extract, BES-C: Tobu
usmg deep ground sea-like water and 5% black garlic extract, BES-D: Tobu using deep ground sea-like water and 7% black garlic extract

ATl values are meantSD (n3), Means in same the column with different superscripts are significantly different by Duncans’s multiple range test at p<0.05.
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Table 2. Yield, turbidity and pH of tofu prepared with different
black garlic extract

Sample code” Yield (%) Turbidity (%T) pH
MC 2656 15.75£1.06™ 6.15:0.01"
BEM-A 2645 17.13+0.64 6.10:0.01¢
BEM-B 2402 27.230.99" 6.05+0.02"
BEM-C 26.64 67.63<1.11° 5.67:001°
BEM-D 26.66 62.130.68" 5.61£001°
sC 2658 0.71£0.09° 6.02£0.02°
BES-A 2571 6.23£0.12° 6.03£0.00°
BES-B 2474 8.28+0.49° 6.01£0.02°
BES-C 26.64 60.17+1.44¢ 5.77:001°
BES-D 25.33 68.60£0.17 5.724001°

"MC: Tobu using MgCl, coagulant, BEM-A: Tobu using MgCl, coagulant and 1%
black garlic extract, BEM-B: Tobu using MgCl, coagulant and 3% black garlic
extract, BEM-C: Tobu using MgCl, coagulant and 5% black garlic extract, BEM-D:
Tobu using MgCl, coagulant and 7% black garlic extract, SC: Tobu using deep
ground sea-like water, BES-A: Tobu using deep ground sea-like water and 1% black
garlic extract, BES-B: Tobu using deep ground sea-like water and 3% black garlic
extract, BES-C: Tobu using deep ground sea-like water and 5% black garlic extract,
BES-D: Tobu using deep ground sea-like water and 7% black garlic extract

All values are meanSD (n>3), Means in same the column with different superseripts

are significantly different by Duncans’s multiple range test at p<0.05.

Table 3. Hunter’s color value of tofu prepared with different
black garlic extract

Sample code” L a b
MC 90.70+0.78” ~0.65:0.24' 1521059
BEM-A 88.33+1.11° 0.1620.25° 15.26+033"
BEM-B 86.0140.46" 1.07:0.28° 14.160.73°
BEM-C 78.29+0.42° 2.57+0.19' 17.73:0.30"
BEM-D 78.44+0.76" 2.55+0.16' 18.03+031°
sC 91.09+0.51° ~0.500.20" 1436030°
BES-A 89.40+0.68° -0.10+0.19° 14.23055"
BES-B 86.18+0.63° 0.86+0.24° 1432+048"
BEM-C 78154127 225+0.40° 17.17040°
BEM-D 77.9740.56" 265:0.17" 17.74+0.50°

"MC: Tobu using MgCl, coagulant, BEM-A: Tobu using MgCl, coagulant and 1%
black garlic extract, BEM-B: Tobu using MgCl, coagulant and 3% black garlic
extract, BEM-C: Tobu using MgCl, coagulant and 5% black garlic extract, BEM-D:
Tobu using MgCl, coagulant and 7% black garlic extract, SC: Tobu using deep
ground sea-like water, BES-A: Tobu using deep ground sea-like water and 1% black
garlic extract, BES-B: Tobu using deep ground sea-like water and 3% black garlic
extract, BES-C: Tobu using deep ground sea-like water and 5% black garlic extract,
BES-D: Tobu using deep ground sea-like water and 7% black garlic extract

ATl values are meantSD (n=3), Means in same the columm with different supersctipts
are significantly different by Duncans’s multiple range test at p<0.05.

5 F59] pHE 2Hd3td Aoz AlsEc) vyt
Ao F pH7} W 2lFo] Rt wouE FH Ax
5 FEEY HUbe 7€ FREG AR 3l
E¥es = T dvkn AdETi149).

o n
SLfk
et M
4
T
s
—
o OH‘
2 pln
(il
= & iy
M
ofr
2
=
TN
e
Au) j}”
= T
fr 2
M =

ol
o
od
iz
o>
ofj
Bt
i
{o
fr
DA
ofo
)
g
R
_FL
m{r

f{ =0

o 1=

ol W 7W iam Al -aAl

o] 7% H7VE FE(7844)l A 71 Gk
<] >‘<47}‘“*°1 7 EFE oA e
oAy deets T4 Foll 1
?rA AN LT} o] MRS A5
FET Chio §(9)2 AAZ A7} FH-e
o] Ago R AMET KBuae]on
= JA7F 7018 2 4 28
47h TRy H7hee] F7HaES Lite] 246l

= A7ATe} 22 s Bt AAEE Y=
k& -0.65~2.659] Hw 2 A Enls 2R
tol S7FeFS Eolth s Yehl = bak
Ve FEES 5% o)) A71e TR fejAdow
ol olef @ Ale] Wshe - Al A AHeE A
HUh= %‘—ZHJ& H7}E B | ©
2=t F5 AF A SnkE z}%ggq 7= —?7@. 7} =8
of Bl W=e AstAl7Iv A :
= Aot AF] glo] A2 A7 7] 2 me] HE=Q0)]

[e] L

U:] /ﬂlﬂc /\4/\1: %‘—7‘—‘51 =R

i)

7FEX

0
rlo
:}ﬂ

=
e
e _{Nl
it
ru{n

_g.; _1101,
ot
=3

1
T e
e

c,
3,
P&
o

Ry

Ay At =
(o
Nl

_1\1 m

Mz ox N o %o (o R
Rl ox
Ho

O & oy
Lo re

ol

>

_ﬂ

i
o
=
UJ—'J ru-{}ll

o
g\i

flo 1o
_1101' ™
EI N

shok
o= U T

Q1) TRl R AZE FUAL GEA 2R ey

< W T 7P FHAL sisiAlT A2 5o A%

o] &%= carotenoids, anthocyanins®} 22 HAAMAE= #

AR WS ol A SIsAI A 1 7]5A ] Hell

M s ke ATh23). Svks FEES AUtk

THE dRF T vjg) SAAE mBER Ao Jlro
o )z

F

Srksele Aunkgolr YdE AW e, SAC, H=dt
FE 5o Fatst @4 B2o] FH@H] 3ol FHe

Mo
R0

4
i)
il s
a
i g
o,
2
o
9,
I,
>,
RN
Ll
olo
&
2
>~
>
 ofpo

>
[¢)
N
Hy 2
Wy
S

P

Iy

N
-

i moh

4y o
e g °
i :{m 1
0 10 o ofje
i)
S
°F o
i\
Xy

ok o
T,
e
2,
oo & I ok

wr%'ﬂi.‘il‘lr R

oo —
koo
i

>~

E‘}i ™ Al AE A

% A7¥gk TRl 4] 11978 glom
ﬂi ARG T Foll = UU}E
A 12658 glem’= 71 =Sk}

wRo| gk SuAlel Hrlak
| wet 24 GES L) ole
o] TTHEFE T o] Aa
Hl & Flog Als ) g

3% o|3H2 H/hE FRANE o

fr
ﬂl
r’l

o
9,
A
fr -

o
099

i}

4z b
¥
il
i T_lj mlo

o
:

¢

9, oy
T o
o> 2

o
OW! NI[‘

lo, ) tlo
]
Dot
4
B

5 jm

1o & rfo

ufr o Ao
L=

ot N
oX
o

SO~ D- A A
N
ol

-
:

1o Jor pTL 4 e 24 4 o
4

lo,
BN
)
o O
o
SV
4
ol

ok
3
lr
Ao
e
o
l



692

Table 4. Texture
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characteristics of tofu prepared with different black garlic extract

1 Hardness Springiness Chewiness Gumminess Cohensiveness .

Sample code (® o) @) © © %) Resilience
MC 72,698 46™ 0.99+0.00" 54.65+6.96" 5562828 0.76+0.05° 046+0.02°
BEM-A 84.14+13.27 0.99+0.01° 68.10+11.98° 6645+12.16° 0.79+0.03° 0.46+0.04°
BEM-B 112.03+6.99° 0.99+0.01° 83.75+7.25° 84.26+7.85° 0.75+0.05° 0.46+0.04°
BEM-C 118.60+4.40 1.0340.16" 125.46+0.83° 64.04+8.78" 0.55+0.05" 0.15+0.01°
BEM-D 119.78+7.80% 1542038 129.37+15.84° 64.40+3.46" 0.57+0.00° 0.16+0.02°
SC 64.58+6.42" 0.99+0.01° 45024755 43644675 0.67+0.05° 0.39+0.06"
BES-A 76.83:8.91™ 0.99+0.01° 57334835 57.69+8.48™ 0.75+0.04° 0.47+0.06*
BES-B 77.11£10.20% 0.99+0.01° 58334920 58.67+9.11% 0.76+0.04° 0.50+0.04*
BEM-C 126.58+1.42° 1.0020.05" 69.87+2.45° 59.37+4.94% 0.59+0.06" 0.1620,02°
BEM-D 122.9448.00° 1.03+0.06° 87.20+12.20" 59.83+2.94% 0.57+0.04° 0.16+0.01°

"MC: Tobu using MgCl, coa ant, BEM-A: Tobu using MgCl, coagulant and 1%
g g 2!

black garlic extract, BEM-B: Tobu using MgCl, coagulant and 3% black garlic extract,

BEM-C: Tobu using MgCl, coagulant and 5% black garlic extract, BEM-D: Tobu using MgCl coagulant and 7% black garlic extract, SC: Tobu using deep ground sea-like
water, BES-A: Tobu using deep ground sea-like water and 1% black garlic extract, BES-B: Tobu using deep ground sea-like water and 3% black garlic extract, BES-C: Tobu
using deep ground sea-like water and 5% black garlic extract, BES-D: Tobu using deep ground sea-like water and 7% black garlic extract

ATl values are mean+SD (n3), Means in same the column with different superscripts are significantly different by Duncans’s multiple range test at p<0.05.
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The quality and sensory characteristics of tofu with various levels of black garlic extract
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