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Heating at water bath ( 3min at 80 C) (Aedissniskel)
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Filteration
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Collecting of soymilk
\d
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v
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Fig.l. Flow chart of silk-tofu and Tofujang process of

manufacture with dangui and sinsuncho powders
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plIE A& 10ge Fato] THF 40mlE Arbste wdsh A171 &, pH

meter (Mettler, Delta 350, England)® 24 3} v}.

0K
IS
ng
b
N\
oxh

e
!
rlr
S

1% 1g& #Aste] 49mle] FwFE 50w 34 ste] wA3; A7)
%, 9% (SALT METER. TM-30D, Japan)® 27 3%t}
2-5. A% F4

AEE lem FAZ ANA #Fg A5 1HS A2A(Colormeter,
JC601, Japan)E AFg£3le] W E(Lightness)E UE+= LF, JA=
(Redness)& WE = agtd S E(Yellowness)E WER = baks 33 b
S-S Hgs vk o W EEAS Lake 9783, ast
-0.43, bgke] +1.9891 calibration plateE {2 = 31T}



2-6. frelobrl =t FF =4

AR 1ge AF3] #F F S75 Imlel] 93, ¢

rlo

oy o3

A2 (5000rpm, 15min) 3+ 2= FZ Nt FH sk, 0.45um syringe filtero] &

i

3} A7 & HPLC (Gilson HPLC SYSTEM)Z ¥-43lgjon ¥4 AL
Table 13 <t}

Table 1. HPLC conditions for free amino acid analysis in

Tofujang

Apparatus : Gilson HPLC SYSTEM
Detector @ Fluorsence Detector

excitation 332nm

emission 445nm
Analysis Method : OPA
Column : Bondapak C18 (Waters, USA)
Flow rate : 1.5ml/min
Eluent : Eluent A NagHPO;-12H.0 50mM @ CHsCOONa-3H0 50mM = 1:1

4% Tetrahydrofuran
Eluent B CH:OH @ DIW : CH:CN = 450 @ 450 @ 100

Inject volume : 10 xf

Integration time 35.00min
Peak width 0.20 min

Peak sensitivity 2.0%
Minimum area 10000




Al

2-7. 71A18 24 A )

N

ANEE lem FAZ dAsA &2} Texture analyzer (stable micro
system (SYSA}) TAXT2i made in England)®] #74o] 1lcme| €3+
proveE AFg3lo] FEo  AxA(hardness), B A (springiness), 2% 4
(cohesiveness), A ZA (gumminess), % 3 A (chewiness)E 33 whE =43}
of Hyrgts F3kAvd. o] W, graph types- Force & Time©|3l, option<-
TP.A (texture profile analysis)® A A3} pre test speed 5.00mm/sec,
test speed 3.00mm/sec, post test speed 5.00mm/sec, distance 5.0mm, force

60g, time 3.00sec® 3}l t}.

2-8. F MAET 54
A7 T ARY HAE
agar, Difco, USA)E AFEF 3, A8 1gs #H3d9] 0.85% NaCl B+ 9ml

of ¥ol A& FHgte] == F 30 £+ 1TA 48347 wjF 5 A=

vl A EFFESG Ut AE 108 ez Abdel HAREHR(62) =
AAgto] ol & wgor AEAE A4t 7T 2AHE)E A oH, Y



Asgor, 138 olF dary 53 LE, 938 obF W g

Zy Z=A A9 Ay SAS(Statistics Analytical System, USA) (60)E A}

g3t P>0.05 FTolA EAHEA(ANOVA)S AAlg £ Duncan's

Multiple Range Teste] 93t A& 7ko] F9AS HAZFs 9k



=
w Aol ARER i, B LR, A xd bR b EL -Table 2

A7t FH) YEE FHAFR 14Brix, YT 13 Brix, A4
1

CBrix FH/MFRE 9ot ¥ e

Table 2. Composition of soybean, dangui and sinsuncho

Composition Contents (g/100g)
Samples ~ Moisture crude protein crude lipid  crude ash
soybean 9.7£1.2° 36.2+0.1° 17.8+0.7° 5.6+0.1°
dangui powder'”  9.2+1.1° 19.5+0.2° 2.0+0.1° 8.8+0.0°
sinsuncho powder” 10.3+1.3*  14.0%0.1° 1.3+0.0° 5.740.0°
""""""""" p-value <0001 <0001 <0001 <001

a,b ; value with the same letter are not significantly different
@ Angelica gigas

@ Angelica keiskei
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Table 3. Changes in moisture contents of silk tofu manufactured

with dangul and sinsuncho powders during storage

(%)
storage days
i se 0 | 9 4 8
con-T 84.6+1.3 77.420.9" 71.9+0.6" 68.6+1.1" 66.1£0.9
dang-T 85.440.8 78.5+0.7% 72.2+1.3" 69.7+0.8° 67.2+1.5°
sin-T 84.341.2 74.1+1.0° 67.6+0.8° 64.1+0.9° 62.2+1.4°
""""""""" p-value 05488  <0.0001 <0.000l <0.0001 < 0.0001

a,b,c ; value with the same letter are not significantly different

T ; silk tofu

90.0

35.0

80.0
\\ —&—con-T
#75.0 l\\.\ —&—dang-T
70.0 \\\‘N —&—sin-T
65.0 ]\4

60.0

0 1 2 4 3
storage days

Fig.2. Changes in moisture contents of silk tofu manufactured with

dangui and sinsuncho powders during storage
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Table 4. Changes in pH of silk tofu manufactured with dangui

and sinsuncho powders during storage

storage days

samples ! 2 1 8
con-T 6.599" 6.542° 6.493" 7.064° 7.703°
dang-T 6.631° 6.563" 6.519" 6.713° 6.940
sin-T 6.232° 6.160° 6.119° 6.537° 6.849°

""""""""" p-value <0001 <000l <0.00l  0.0020  <0.001

a,b,c ; value with the same letter are not significantly different

-1 co
(e} (e

7.2 ——con-T
pll / A —o—dang-T
6.8

MW B
—

6.0
0 1 2 4 3
storage days

Fig. 3. Changes in pH of silk tofu manufactured with dangui and

sinsuncho powders during storage
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Table 5, Fig.4-1, 4-2¢}
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Table 5. Changes of Hunter's color value (L,a,b) of silk tofu

manufactured with dangui and sinsuncho powders during

storage
coHlu(jlrt(jalsue samplessmmge o 0 1 2 4 8
con-T 81.98" 81.74* 79.61* 77.11° 76.78°
L dang-T 73.16°  70.92"  65.95"  64.31" 64.44"
sin-T 61.19° 62.62° 56.48° 58.64°  50.26°
p - value <0.001 <0.001 <0.001 <0.001 < 0.001
con-T 1.13*  1.66*  3.15* 357  1.55°
a dang-T -7.81°  -7.40° -6.96° -6.60° -6.87°
sin-T -7.40°  -6.78 -5.09° -5.80"° -7.29"
R p-value  <0.001 <0.00l <0.00l <0.00l <0.001
con-T 13.63°  13.80°  15.86°  17.08°  18.85°
b dang-T 20,93 21.61> 21.65° 22.92° 26.34
sin-T 21.63°  22.49°  23.55°  23.60°  30.36"
- p-valuee 0.0014 < 0.001 0.0028 0.0004 0.0006

L : Lightness (white + 100 < 0 black)

a : Redness (Red + 100 « 0 — -80 Green)

b @ Yellowness (Yellow +70 « 0 — -80 Blue)

a,b,c ; value with the same letter are not significantly different
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85.0 4.0 /./I\

£0.0 2.0 I—

75.0 0.0
v 0.0 0\0\ —&—con-T § ——con-T
E 65'0 \\ ——cngr| | E20 ——dang-T
T Y T ®—4.0 —&—sin-T

55.0 .0 ml

50.0 . . . -8.0 : :

0 2 4 0 1 2 4 3
storage days storage days
30.0
i

25.0
= W —8—conT
S20.0 —+—dang T
i /././l A sind

15.0 =

10.0 .

0 1 2 4 8
storage days

Fig. 4-2. Changes of Hunter's color value (L,a,b) of silk tofu

manufactured with dangui and sinsuncho powders during

storage
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2-4. oty =t SF W3
Al g5 o] Ff-gobn] Ak &S Table 6] LFERE mpo} Zo] HA 7hn]
HER-(con-T)7F 714 Bekow, 538 & A&l vste] Asp, Glu, Ala,
Tyr, Met 5°] B%aL, Thre EE AlmolA 22 FefFolsith
FA AP G T E (dang-T)= Al 27 G55 (sin-T)o] v]3Fe]  Ala,
Tyr, Val To] #owy, NAAxH7GF5-(sin-T)= Glu, Arg, Leu 7}
Zton, ot g HS 06lmg/mlE Zdth AlREW TR
ol A4t e 0.16mg/mg® Bt AR T 7 S

Aol drH s HAF R mok-T)e 74 A A, 3 o8& To=

EA

frelobvmate]  WAUAT, MRFERE 4 F go] i AAE 3147
7l WEel frelobrlware] £4o] glo] BT W] Ffeohnu

o]l ¥ Aow AmAY. (69

_25_



Table 6. Free animo acid composition of protein in Silk— Tofu

(mg/ml)
Samples Silk-Tofu
amino acid con-T dang-T sin-T mok-T
Asp 0.08 0.04 0.04 0.00
Glu 0.19 0.09 0.18 0.00
Ser 0.04 0.02 0.02 0.01
His 0.05 0.05 0.03 0.03
Gly 0.00 0.00 0.00 0.00
Thr 0.06 0.06 0.06 0.06
Arg 0.03 0.01 0.06 0.01
Ala 0.18 0.15 0.05 0.00
Tyr 0.12 0.06 0.00 0.00
Val 0.02 0.04 0.01 0.00
Met 0.07 0.05 0.06 0.04
Phe 0.03 0.02 0.03 0.00
Ile 0.02 0.00 0.02 0.00
__________________ lew 004 000 004 0.0
Total 0.92 0.61 0.61 0.16

mok ; marketing tofu

_26_



2-5. 71A18 =4 5AA W3

OFxIME MU vdRRe] ARk wE A3 (hardness), ©EH A

Eadl
—

(springiness), 5314 (cohesiveness), 72X (gumminess), A 3] A
(chewiness)®] W3E =43 Ay Table 6, Fig. 5.9 23t}

7y Al:m e AxrA(hardness), 24 (gumminess), 4 34 (chewiness)S A
d A Iz wSE w48 Forek e, A 1Hel g 2 FUMES Belo
o, FR 7 SR (con-T)7F 7HE &2 s Bt

7t Al g9 &84 (cohesiveness)S A z7)d @A AT AF7ITLo

dolel weh AA Frhehs AWE UEhlew, Fd7h] G5 (con-T)7h

lo

FAR S F - (dang-T) 9] &= (springiness)& A7) ke ot

Aol AolE Ao, AF 8 AMxHMH SFRE(sin-T)29] &#HA

o] 0.800.2 71 2 7F& H AT}

B 5T A 524 Tt FoeFo) s o83 FRE ARV
2

Aate] wa Hardness?t A9 #&7} gAY, ok 74

]

o, A 27)de 89 E40] A gy wite] A Wb gl
U7k, ARkl Bl upel £5-e) bk A@Hs] wiEela &

2 A" = v g EE A glo] agE "Rt A AEste] g
Fol ZAayAr] dwi-o A (hardness),d Z A (gumminess), N3 A

(chewiness)®] #2473 715 %thar Ata ¥},
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Table 7. Changes in textural characteristics of silk tofu
manufactured with dangui and sinsuncho powders during

storage

storage L . . .
samples q Hardness springiness cohesiveness gumminess chewiness
ays

0 146.7848.98°  0.87+0.03" 0.56+0.02" 85.30+8.83 71.43+9.93°

1 1318.86452.82% 0.88£0.03° 0.50£0.08" 641.71445.04° 566.484238.40°

con-T 2 1824 .77+59.29° 0.83+0.03° 0.54+0.05" 1040.64+46.95° 856.14+55.18°

4 92833.32413.25° 0.88£0.06® 0.59+0.06° 1502.16+37.43" 1320.97 +£46.33"

3 3749.09+59.69° 0.90£0.03° 0.63+0.07" 2346.49+51.48" 2109.71£77.27°

0 123.94+4.70°  0.88+0.01 0.52+0.05° 65.40+7.87° 57.51+6.52°
1 436.50£18.40°  0.894£0.05 0.47£0.06° 229.934£29.20° 205.36+£13.01°

dang-T 2 1757.53+81.23° 0.88+0.05 0.37+0.07° 648.33+54.44° 564,84450,06°
4 2783.20455.88° 0.87£0.06 0.54%0.07° 1144.93+£74.60° 901.04+39,90°

3 3421.93+70.03° 0.88£0.01 0.57£0.13% 1271.94+£87.18* 1120.254110.356°

0 97.79+6.95°  0.85+0.01° 0.4340.03°  42.02+5.60° 35.60+5.20°
1 7531.134£37.99°  0.834£0.05° 0.294£0.06° 206.614£39.20°  95.31%13.01°

sin-T 2 1640.59+76.65° 0.86+0.06° 0.33+0.06" 537.314£74.20° 371.10+45.52°

4 1838.21475.00° 0.83+0.04° 0.4740.08° 822.184+20.99° 597.93+84.65°

1743 51+
B 3HLTLLOLEE 0.80+0.02° 0.52£0.01° T 1402.62£70.66°
"""""" p-valee <0001 00003  <0.00l <000l  <0.00l

ab,c,de ; value with the same letter are not significantly different
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Texture (hardness) Texture (springiness)
/* 1.00
0,00 Lo e
—&—con-T 0.80 —&—con-T
——dang-T —o—dang-T
—k—sin-T 0.70 —k—s5in-T
0.60
* . . 0.50
0 1 2 4 8 0 1 2 4 8
storage days storage days
Texture (cohesiveness) 2500 Texture (gumminess)
0.70 ///i
0.60 2000
0.%0 1500 /A —&—con T
0.40 con-T /#0 —e—dang-T
—4—dang-T —sinT
0.30 in-T 1000
0.20
500 A
0.00 - . - 0 - -
0 1 2 4 8 0 1 2 4 8
storage days storage days

Texture (chewiness)
2500 i
2000

1500

—&—con T
> —4—dang-T
—k—sinT

1000

500

storage days 4

Fig. b. Changes in textural characteristics of silk tofu
manufactured with dangui and sinsuncho powders during

storage
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Table 8. Changes in total plate count of silk tofu manufactured

with dangui and sinsuncho powders during storage

storage days

samples ! 2 4 8
con-T 1.0 X100 2.0 x10° 1.0 x10° 2.0 x10" 2.0 x10
dang-T 1.0 X10" 1.0 x10° 2.0 x10° 1.0 x10" 3.0 x10°
sin-T - - 1.0 X10° 6.0 x10° 4.0 x10*

JE+08
JE+07 i

.E+06
(E+05
E+04
.E+03
EH02 1
(E+01
.E+00

——con-T
—o—dang-T
—&—sin-T

log cfu/g
S S Wy

storage days

Fig. 6. Changes 1in total plate count of silk tofu manufactured

with dangul and sinsuncho powders during storage
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Table 9. Sensory evaluation of silk tofu manufactured with

dangul and sinsuncho powders during storage

samples

storage

color

structure

taste

flavor

softness aftertaste

overall

con—T

8.78+1.56™
5.78+1.20%

6.11£1.36™"

5.11+1.27b

5.5621.88"

4674158

5.22+1.86%

4.44%2 88"

6.1141.5415.78+2.44 6.4451.94 5.44+1.81 6.78+1.30°

5.80£2.155.44£2.56 5.44%1.74° 6.33+1.58

5.33x1.41

5.78+1.56

5.00£1.87

522+2.11

5.11+1.17™

4.00£1.50°

6.11+1.36

5.89+1.62

5.78+1.30°
5.2241, 720

5.11+1.36

[—

dang-T

7.67+1.32°
6.89+2.15%
7.11£1.05°

6.11+£1.62%

7.67+0.87°
7.67+1.32°
5.56+1.51%

4,11£2.03°

5.00x2.12

4.89£1.69

4.56+1.67

4.22+£1.72

5.67+2.4b

5.22£1.99

5.22+1.39

5.00£1.50

7.44+1.94°
7.92+1.48°
5.44+1.74"

5.33+2.00™

4781277

4.89+2.37

5.0012.00

5.8912.47

6.78+1.99°
6.44+1.74%
5.33£2.00%

4.78+1.86°

sin—T

4

4.39+2.32°%
3.33+2.65°
4.00+1.80%

44442 405

6.11£1.62%
4.67+2.50%
4 44+2.15°

4.67+2.24%

4.56%1.42

5.00+1.87

4.33%£1.73

5224217

5.22%1.72

4.78+1.48

3.66£1.81

4.11£1.27

7444113
B.22+1.39%
5.44+1.01%

5.00£1.50

4.67+1.80

544%2.24

6.2212.17

6.5612.01

6.00£1.73%"
4.22+1.86%
3.9241.39°

3.11£1.90°

F-value

5.16

3.82

151

1.17

4.70

1.33

6.65

* Mean based on the sensory evaluation on 10 panels (significant p < 0.05)

* a,b,c means Duncan’s multiple range test for samples.
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Fig. 7. Sensory evaluation of silk tofu manufactured with dangui

and sinsuncho powders during storage
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Table 10. Changes in moisture contents of Tofujang preserved

in Kochujang and Deonjang during storage (%)
fermented preservation times (weeks)
Samples
paste 0 2 4 6
con-k 80.6+1.2 40.3+0.8" 36.8+0.2 42.0%1.1°
Kochujang dang-k 81.8£0.9 39.0+£1.2°> 37.3+1.1 40.5%0.9°
sin-k 80.6+1.1 44.4+1.3* 38.8+0.9 48.9%1.2°
o mokck  78.8%1.3 A7.840.3 42,9416 504408
F-value 1.52 13.84 4.15 93.76
con—d 80.6+0.9° 54.24+1.2 51.3%1.1° 53.5+1.9°
Deonjang dang—d 81.841.2° 54.8+1.3 51.1+£0.9° 53.5+2.0°
sin-d 80.6£1.0" 54.0+1.2 57.0+£1.4"° 57.8+£2.3°
o wold 78.8%40.9' 59.9£0.9 55.241.6° 56.1+1.9°
F-value 5.94 2.14 11.72 7.24
mok ; marketing tofu

abc :

values with the same letter are not significantly different at p < 0.05

%Moisture

—&—conrk
——dangk
——sink
—X¥—mokk

%M&istge
(2]
o

4wks

0 2uks
storage times

35.0

75.0

&
=)

——cond
——dang—d
—&—sin—d
—¥—mok—d

&
[l

35.0
0 Zwks Iwks
storage times

6wks

Fig. 8. Changes in moisture contents of Tofujang preserved in

Kochujang and Deonjang during storage
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Table 11. Changes in pH of Tofujang preserved in

Kochujang and Deonjang during storage

fermented Sl s preservation times (weeks)
paste P 0 2 4 6
con-k 6.60 5.80% 5.66 5.62
Kochujang dang-k 6.63 5.54 5.58 5.58
sin-k 6.23 5.62° 5.73 5.63
mok-k 7.01 6.05" 5.81 5.85
""""""""""""""""""""""""""" F-valuee  3.51 537 311  3.64
con—d 6.60 5.70 5.65" 5.63"
Deonjang dang—d 6.63 5.59 5.66 5.70
sin-d 6.23 5.74 5.96" 6.11°
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, mk-d ~7.00 593 598  6.060
F-value 3.51 2.45 11.94 13.15

a,b : values with the same letter are not significantly different at p < 0.05

p

—&—sink

7.50 7.50
7.00 7.00
[} —&—conk
:1:6.50 w\\Q ——dangk ::6.50
fa) A\
6.00

0 2wks dwks
storage times

5.00
Bwks

\: I&t E —*—mok—k
5.50 5.50

0

2wks Awks
storage times

Bwks

Fig. 9. Changes in pH of Tofujang preserved in Kochujang

and Deonjang during storage
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Table 12-1. Changes in salt contents of Tofujang preserved in

Kochujang and Deonjang during storage (%)
fermented Samples preservation times (weeks)
paste (tofujang) 0 2 4 6
con-k 0.003 0.200 0.310 0.320"
Kochujang dang-k 0.002 0.250 0.300 0.330"
sin-k 0.003 0,260 0.300 0.310"
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, mokk 0.001  0.240' 0260 0270
F-value 1.68 17.38 3.00 3.60
con—d 0.003 0.550° 0.550% 0.550
Deonjang dang-d 0.002 0.540° 0.530" 0.570
sin-d 0.003 0.480" 0.530 0.620
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, mok-d 0.001  0.360°  0.5%0" 0570
F-value 1.68 8.42 7.00 3.27

* 50 times dilution

a,b,c : values with the same letter are not significantly different at p < 0.05
0.60 0.60
0.50 0.50 F
30'40 | = conk 5040 //}( ——con—d
0.0 ——dangk| | 50.30 4= dangd
ol Dacl oIy /7 i
: ——nokk ' // —*—mokd
0.10 0.10
0.00 / ‘ 0.00
0 Zwks 4wks Bwks 0 2wks 4wks Bwks
storage times storage times

* B0 times dilution

Fig.10-1. Changes 1n salt contents of Tofujang preserved in

Kochujang and Deonjang during storage
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Table 11-2, Fig.10-2%
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Table 12-2. Changes in salt contents of kochujang and deonjang

preserved in Tofu during storage (96)
fermented Samples preservation times (weeks)
paste (preserved tofu) 0 4 6
k(con) 0.36 0.34 0.36
Kochujang k(dang) 0.36 0.35 0.37
k(sin) 0.36 0.36 0.36
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ko) 036 0.2 035 03
F-value 2.31 0.26
d(con) 0.60 0.58* 0.52
Deonjang d(dang) 0.60 0.58 0.52
d(sin) 0.60 0.54" 0.54
o dmoo 0.60 058 0.50 0
F-value 18.57 0.67

* 50 times dilution

ab,c : values with the same letter are not significantly different at p < 0.05

0.9

0.80

0.70
z0.60

-—

$ 0.5
0.40

——k(con)
—+—k(dang)
——k(sin)
——k(mok)

h 4

0 Zwks 4wks
storage times

——d(con)
——d(dang)
——d(sin)
—%—d(mok)

Zwks 4wks

storage times

* b0 times dilution

Fig.10-2. Changes in salt contents of kochujang and deonjang

preserved in Tofu during storage
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Table 13-1. Changes of Hunter's color value (L,a,b) of Tofujang

preserved in Kochujang during storage

Hunter's Saml preservation times (weeks)
color value AMp2es 0 2 4 6

con-k 81.98 40.68 36.97 98.49

L dang-k 73.16 38.37 30.56" 34.59
sin-k 61.19 98.68 27.69° 29.99

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff wokk 78,07 4524 36360 58.33

F-value 4.12 2.75 6.61 2.96

con-k 1.13 5.40° 8.41 16.39°

a dang-k -7.81° -2.00 2.91 11.39°
sin-k ~7.40° -4 .96° -0.27 12.57°

mok-k 0.71° 3.76% 8.12 15.41°

F-value 7.08 5.61 4.20 5.15

con-k 13.63° 15.90 1485 3.82°¢

b dang—k 20.93" 14.74 8.50° 7.64°
sin-k 21.63° 9.28 5.41° 3.09°¢

mok-k 16.56 16.93 14.21° 12.09°

F-value 13.88 1.65 5.48 4.61

L : Lightness (white + 100 < 0 black)

a . Redness (Red + 100 < 0 — -80 Green)
b ! Yellowness (Yellow +70 < 0 — -80 Blue)

a,b,c : values with the same letter are not significantly different at p < 0.05
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Table 13-2. Changes of Hunter's color value (L,a,b) of Tofujang

preserved in Deonjang during storage

Hunter's Samol preservation times (weeks)
color value ampies 0 9 4 6

con-d 81.98 42.97 30.86 32.02

L dang-d 73.16 36.17 33.33" 27.70
sin-d 61.19 31.22 31.75° 26.40

mok—d 78.07 40.56 36.61° 30.19

F-value 4.15 3.74 5.43 2.71

con-d 1,13 92.13 10,77 15.71

a dang-d -7.81° 0.28 4,75 14.79
sin-d ~7.40° -9.86 1.32¢ 14.03

mok—d 0.71° 4.76 8.57 16.36

F-value 7.09 2.36 6.18 3.07

con-d 13.63° 18.97 9.7%" 5.76

b dang—d 20.93° 17.07 12.52° 2.61°
sin—d 21.63% 10.17 10.75 1.29°

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff noled 16.56" 1846 16.05° 096"

F-value 10.07 92.50 5.56 5.32

L : Lightness (white + 100 < 0 black)
a : Redness (Red + 100 <« 0 — -80 Green)
b : Yellowness (Yellow +70 «<— 0 — -80 Blue)

a,b,c . values with the same letter are not significantly different at p < 0.05
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color (L) color (a)
90.0
80.0 K
*
70.0 —®—con-k —&—con-k
60.0 —e—dang-k —4—dangk
50.0 —A—sin-k —&—gin-k
40.0 —X—mok-k —%—mok-k
30.0
20.0
0 2wks Awks 6wks 0 2wks 4dwks 6wks
storage times storage times
color (b)
25.0
20.0
—®—con-k
15.0 —e— dang-k
10.0 —&—sin-k
.\‘\’ﬁ) —X—mok-k
5.0 & \\*
0.0
0 2wks dwks 6wks
storage times

Fig. 11-2. Changes of Hunter's color value (L,a,b) of Tofujang

preserved in Kochujang during storage
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color (L) color (a)
90.00
80.00 K
70.00 * ——con-d | [ —con-d
60.00 —&—dang-d ——dang-d
50.00 A—sin=d —&—sin-d
1000 \\ wok=d —*—mok-d
30.00
20.00 : :
0 2wks Awks Gwks 2wks Awks Bwks
storage times storage times
color (b)
25.0
20.0
——con-d
15.0 —o—dang-d
—A—sin-d
10.0 —>—mok-d
5.0 &
0.0
0 2wks 4dwks 6wks
storage times

Fig. 11-3. Changes of Hunter's color value (L,a,b) of Tofujang

preserved in Deonjang during storage
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Table 14-1. Changes in free amino acids of Tofu and Tofujang

during 4 week’ preservation (mg/ml)
Samples . Tofujang comparis

Silk—Tofu = .

preserved with kochujang: preserved with deonjang 1on
F.A.A con dang sin #*mokicon—k dang—k sin—k mok—k icon—d dang-d sin—d mok—d:**cheese
Asp 0.08 0.04 0.04 0.00]0.68 0.97 0.73 0.71:4.01 3.25 3.24 3.32 0.05
Glu 0.19 0.09 0.18 0.00{4.10 5.49 4.18 4.28 8.66 6.50 7.46 7.22  1.82
Ser 0.04 0.02 0.020.010.24 0.37 0.26 0.28:2.61 2.05 2.05 2.09 0.04
His 0.05 0.05 0.03 0.03{0.07 0.12 0.07 0.08 0.48 0.65 0.75 0.85 0.08
Gly 0.00 0.00 0.00 0.00{0.52 0.66 0.55 0.53 1.31 1.26 1.70 2.19  0.00
Thr  0.06 0.06 0.06 0.06:0.35 0.44 0.39 0.28:2.07 1.50 2.07 2.8 0.13
Arg 0.03 0.01 0.06 0.01}0.43 0.47 0.46 0.411.85 2.25 2.25 2.98 0.15
Ala 0.18 0.15 0.05 0.00:0.35 0.43 0.38 0.29 2.41 1.85 1.87 2.45 0.15
Tyr 0.12 0.06 0.00 0.00:0.77 1.01 0.83 0.63 :4.57 3.50 3.79 4.50 0.22
Val  0.02 0.04 0.010.00{0.17 0.22 0.00 0.18 :0.83 0.90 0.88 0.97 0.10
Met 0.07 0.05 0.06 0.04{0.28 0.36 0.30 0.30 :1.96 2.10 1.78 1.82  0.29
Phe 0.03 0.02 0.03 0.00:0.36 0.46 0.38 0.38 2.85 2.50 2.51 2.62 0.4
Tle 0.02 0.00 0.02 0.000.24 0.33 026 0.27 250 2.30 2.07 2.12 0.1
0. 0.0010.49 0.67 0.55 0.53 :4.65 3.55 4.17 4.52 0.69

Total 0.92 0.61 0.61 0.16:9.06 11.99 9.34 9.19 40.77 34.16 36.58 40.51 4.26

* marketing tofu

+kprocess cheese
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Fig.12-1. Changes in free amino acids of Tofu and Tofujang

during 4 week’ preservation
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Fig.12-2. Changes in free am

during 4 week’ preservation

_53_



e fgobnqlk ek Table 13-2 9 Fig.12-33% 29kt

aFgs A4 F Yot e 44 1177, 41.04mg/mlE 9%

A @9 A 0o dE A e b AR Aol frelobm At
0 = A proline, glutamic acid, aspartic acid’} ©= THHo A3,
histidin, methionines & < st=s vebdigz e, 4 5@ 9
el Ao wEl @uks & o x4H Gly, Ala, Ser, Thr, Pro)< 37}
SHI, MSGZE og& e obvlmAiH(Asp, GlwE 608744 F7hahal ou,
20k8 Y& obn] 2K Val, Met, Ile, Leu, Tyr, Phe, His, Arg)<s <4 609
RA 719 W23k vlEe Btk oM, A S(68)L Al B #d
obr| =4k ghEFo] 27393 T 6380.2mg%E  Abol7t dEdH (2 Ao A=
4104mg%) ol R Ax A Fde Ao Fo F, dRue, 2R

8 oxzel whel felobvmitel 24k de] vebd & grka ssiv

_54_



Table 14-2. Changes in free amino acids of kochujang and

deonjang preserved in Tofu during 4 week’ preservation

(mg/ml)
kochujang deonjang

k  k(con) k(dang) k(sin) k(mok) d d(con) d(dang) d(sin) d(mok)

Asp | 1.00 1.00 1.23 1.03 0.80 3.28 3.38 3.31 3.22 2.97
Glu | 6.51 5.96 6.65 6.10 4.74 8.44 6.87 6.65 7.38 6.44
Ser i 0.40 0.39 0.42 0.42 0.32 2.19 2.12 1.30 2.01 1.83
His : 0.11 0.12 0.10 0.11 0.09 0.86 0.73 0.69 0.67 0.61
Gly + 0.08 0.00 0.04 0.00 0.00 1.16 1.47 0.85 0.69 0.54
Thr | 0.34 0.33 0.35 0.34 0.28 2.60 2.84 3.47 1.83 1.86
Arg { 0.52 0.5 0.58 0.54 0.44 2.97 2.80 1.20 2.09 1.97
Ala | 0.33 0.44 0.39 0.38 0.29 2.37 2.04 1.63 1.83 1.59
Tyr ¢ 0.79 0.98 0.85 0.81 0.68 4.57 4.50 3.65 3.55 3.40
Val { 0.23 0.24 0.25 0.20 0.19 1.60 1.70 1.56 1.50 1.66
Met : 0.08 0.38 0.37 0.33 0.29 1.92 1.76 1.65 1.65 1.54
Phe : 0.43  0.40 0.40 0.39 0.31 : 2.59 2.27 2.84 2.27 2.08
Ile 0.32 0.31 0.64 0.32 0.25 2.19 2.04 3.70 3.83 3.51
Leu | 0.57 0.66 0.00 0.59 0.48 | 4,32 4.03 0.09 0.00 0.00

Total§11.77 11.76  12.27  11.556  9.16 %41.04 38.57  32.60 32.52  30.00

k @ kochujang before preserved with Tofu

d : deonjang before preserved with Tofu
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0.00

Asp Glu Ser His Gly Thre Arg Ala Tyr  Val Met Phe lle Leu

BAd Od(con) Bd(dang) Od(sin) Bd(mok) ‘

Fig.12-3. Changes in free amino acids of kochujang and

deonjang preserved in Tofu during 4 week’ preservation
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Table 15-1. Changes in textural characteristics of Tofujang

preserved in Kochujang during storage

preservation

samples Fedk Hardness springiness cohesiveness gumminess chewiness
eeKs
0 146.78+8.98"  0.874£0.03° 0.56+0.02°  85.30+8.83°  71.43+9.03"
2 5663.03+£85.95° 0.6410.01'  0.36+0.01" 1930.52+34.24° 1326.60+ 44, 20°

con—k 4 5507.57+£89.92° 0.55+0.02"  0.3640.01" 2026.07+25.37° 1179.08426.32"
6 3128.67+43.33° 0.60+0.03  0.49+0.02° 1600.57+43.58° 947.67+10.95°
0 123.94+4.70"  0.88£0.01° 0.52+0.05"  65.40+7.87° 57.51+6.52!
2 1861.46£21.01°  0.70£0.02°  0.4440.03" 828.73+16.02° 583.18+17.61°

dang-k 4 3777.48+46.26°  0.83+0.037  0.54+0.02° 2271.66+64.58* 1903.84+233.35°
6 9574.80£62.957  0.93£0.06°  0.604£0.03° 1177.35+41.16° 1110.34427.39"
0 97 .79+6.95" 0.85+0.01° 0.43+0.03"  42.02+5.60'  35.69%5,29"
2 1898.12495.83°  0.5840.04" 0.2640.01' 554.27+23.06" 316.69+16.47"

sink 4 1423.18+31.56%0  0.74£0.06°  0.54+0.03°0  761.75+£41.99° 611.71+93.30¢
6 675.94+10.63""  0.81+£0.06° 0.64+0.05™ 432.66+98.36" 323.38+9.97"
0 944.62+25.69°%  0.9240.07° 0.66+0.03° 626.84433.41" 574.50+31.25°
2 1652.914+41.49° 0.8040.04° 0.58+0.03°% 957.65+34.20° 759.03+47.66

mok-k 4 2606.15+86.21°  0.66+0.02"  0.51+£0.01% 1308.62+65.33° 1043.33+43.35°
6 1859.834£72.10°  0.8040.02° 0.61+0.02 1099.99+63.49° 723.74+12.39"

F- value 59,88 399,74 80,10 327.05 585.69
p- value < 0,0001 < 0.0001 < 0,0001 < 0,0001 < 0.0001
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Table 15-2. Changes in textural characteristics of Tofujang

preserved in Deonjang during storage

preservation

samples Veck Hardness springiness cohesiveness gumminess chewiness
eeKks
0 146.78+8.98%  0.87+0.03*  0.56£0.02° 85.30+8.83° 71.43+9.95°
2 452.49+923.41°  0.33£0.01°  0.254+0.01° 113.5947.22° 55.38+83.49°
con—d 4 378.82421.45°  0.46+0.01°  0.254+0.01° 92.41+6.54° 30.64+3.94"
6 - - - - -
0 193.9444 70  0.8840.01° 0.5240.05" 65.40+7.87° 57.5146.52"
2 635.14+41.56° 0.59+0.02° 0.4240.02° 260.50+15.53° 152.86+16.87°
dang-d 4 490.95+33.587  0.41+0.02° 0.98+0.01° 113.18+10.96° 46.80+6.44°
6 - - - — -
0 97.7946.95° 0.85+0.01° 0.43+0.03° 42.02+5.60° 35.69%5.29
2 1471.42+56.41° 0.48+0.02° 0.3340.01° 257.06+10.22° 126.52+9.89°
sin-d 4 136.06+14.55" 0.48+0.02° 0.1740.01' 45.71+5.31%° 23.49+3.67"
6 - - - — -
0 044,624£25.60°  0.92£0.07°  0.66+0.03% 626.84+33.41% 574.50£31.25°
2 447.76£23.47°  0.63£0.03°  0.4240.02° 172.55+22.54° 109.60£6.98°
mok—d 4 203.33£29.44°  0.60£0.01°  0.39£0.02  85.30£9.62 51.0443.28%
6 - - - — -
F- value 292.35 17.92 22.46 2878.40 2866.19
p~ value < 00,0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

* Textural characteristics of 6 week’'s deonjang Tofujang can not measured

because tofujang’s(preserved with deonjang) texture are too much soft to

same conditions
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Fig.13-1. Changes in textural characteristics of Tofujang

preserved in Kochujang during storage

_60_




Texture (Hardness)

Texture (springiness)

1000 \ 1.0 K
800 0.8
—&—con—d \\H
600 /’\\ +dang—d 0.6 #— con—d
0 ——sind | | \:%:‘ Ty onad
i i i e —A— 5in—
—— mok-d :
200 ki \./ —¢— mok-d
( <3 0.2
0 0.0
0 2wks dwks 0 2wks ks
storage days storage days
Texture (cohesiveness) Texture (gumminess)
1.0 800.0
08 600.0
06 - —&—con-d —B— con—d
—e—dang—d| | 400.0 —4—dang—d
R e ——sin—d X ——sin—d
—%— mok—d 200.0 —>—mok—d
02 —~
0.0 0.0 .
0 2wks dwks 0 2wks dwks
storage days storage days
Texture (chewiness)
600.0
500.0
400.0 —&—con—d
300.0 —4—dang—d
2000 ——sin—d
) —— mok—d
100.0
0.0
0 2wks dwks

storage days

Fig.13-2. Changes in textural characteristics of Tofujang

preserved in Deonjang during storage
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Table 16. Changes 1n total plate count of Tofujang preserved

in Kochujang and Deonjang during storage

fermented Sar] preservation times (weeks)
amples
paste P 0 2 4 6
con-K 1.0 X101 6.5%10° 3.4x10°  3.0x10°
Kochujang dang-K 1.0x10"  1.0x10°  1.0x10°  3.0x10°
sin-K - 9.8x10"  2.4x10°  5.2x10°
mok-K 2.0x<108  4.4x10°  1.0x10°  6.7x10°
con-D 1.0 X100 1.7x10° 5.8X10°  5.0x10
Deonjang dang-D 1.0x10"  1.0x10°  2.0x10°  1.6Xx10°
sin-D - 2.0x<10°  2.0x10°  1.0x10°
mok-D 2.0<108  2.0x10"  2.7x10°  2.1x10°
1.OBH07 LOE407
1.OEH06 1.0E406
bul JOEH05 /A\ ——conk t}01 JOFH05 ——con—d
51 R4 /N —8—dangk| | 51, 0mi04 4 dangd
“51.0E+03 " N A ik 31 OR+03 A i
et g 0% —%—mok—d
T 1.0RH02 //// V Mamilon: 1L0BH02 /
1.0EH01 ﬁ,/ 1.0E401 é
1.0EH0 & . - 1.0E+00 &
O 2WkS . 4WkS 6WkS O 2WkS 4WkS 6WkS

storage times

storage times

Fig. 14. Changes in total plate count of Tofujang preserved in

Kochujang and Deonjang during storage
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Table 17-1. Sensory evaluation of Tofujang preserved in

Kochujang during storage

preservation

Color

Savory Sweet Salty

aftertaste Hot Overall

7.7+£1.25°

5x2.01 6.1+£1.79 5.8£2.04

6.6£1.84" 6.2+2.35 7.5+1.78"

con-k

6.7+1.47°
6.3+1.34®

6.4+1.35"

.811.62 5.941.29 5.3+£2.26

.9£1.52 6.3+1.25 6.0x1.25

.0£1.83 5.7+1.89 4.5x2.07

5.3+2.11"™ 5.3+2.06 6.2+1.55%
5.241.60™ 55+2.01 6.3+£1.25%

5.842.830" 5.6+2.41 5.6+1.71%

4.6+9.32
5.34+1.95"

4.342.21%

412,07 6.01£2.00 5.4+2.22

JEx2.46 5.812.39 5.56x1.72

.6£1.84 5.4+1.84 5.0x1.56

4.349.36" 4.8+2.57 4.83+2.89"
4,949 69 5.6+2.92 4.9+2 81"

4742 50% 5.1+£1.91 4.9472.23%

sin-k

4.0+1.56%
3.241.40°

3.7+1.95™

.3%12.26 5.0+1.70 4.4%1.07

.0£1.25 5.241.40 4.56x1.51

.0£1.76 6.1+1.85 4.9+2.08

3.7£1.49° 4.2+1.23 3.9+1.66
3.7£1.34° 4.1£1.85 3.8£1.62°

5.7+2.00% 544241 5.4+2.32"

F-value

8.15

1.71 0.71 1.06

2.15 1.30 3.05

* Mean based on the sensory evaluation on 10 panels (significant p < 0.05)

* ab,c means Duncan’'s multiple range test for samples.

_65_



con-k

overall «

hot b

“salty

aftertaste”

dang-k
overall A .8avory
hot X i sweet
aftertaste® “salty

—%—mok-k-2 —— con-k-2 ——con-k-4 —&— con-k-6

—X%—mok-k-2 —#— dang—k-2 —4— dang-k-4 —&— dang-k-0

sin-k
overall 4 . SaAvOry
hot =X P sweet
aftertaste™ “salty

| ¢ nok-k-2 —8—sin-k-2 ——sink-4 ——sink6 |
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Table 17-2. Sensory evaluation of Tofujang preserved in

Deonjang during storage

preservation Color Savory Sweet Salty aftertaste Overall

times

mok-d 2 6.7£2.337 6.5£1.577 6.2£1.33° 5.1£1.64° 6.7+£1.42° 6.5£1.6F

2 6.941.64° 6.6%£1.43° 5.7+1.27"° 5.4+1.63 6.1+£1.22° 6.5+£1.68

con-d 4 661,637 6.1£2.17" 5.7£2.10° 5.7+1.85* 6.3+£2.928" 6.5+1.37°

6 5.8+1.60° 6.5£1.51° 6.3+£1.19° 5.5£1.51° 6.4£1.91" 6.241.66°

2 3.8%1.72% 4.5£2.07° 3.5+£1.44° 3.74£1.42° 4.44£1.20°  3.4£1.50°
dang—d 4 5,141.30 4.94£1.97" 4.64£1.57™ 4.5+1.290" 5.1£1.51* 4.74.68°
6 431,57 5.7+£1.74% 5.5£1.92° 4.441.43" 5.6+£1.96"™ 5.3£.10®

2 4.6£1.69°% 5.242.04® 55+1.75° 5.24£1.08° 5.6£1.43™ 5.64.50®

sin-d 4 4.5+2.07™% 6.4+1.50° 6.0£1.61"° 5.8+1.60° 6.5£1.51®  6.34.35°

3.1+1.64° 6.4+1.86° 6.0+£1.18® 5.3+2.00° 6.5+1.57"  6.54.29°

>

F-value 6.98 2.05 3.39 2.24 2.30 4.86

* Mean based on the sensory evaluation on 10 panels (significant p < 0.05)

* a,b,c means Duncan’s multiple range test for samples.
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ABSTRACT

The physicochemical characteristics of silk-tofu added
medicinal herb powder and Tofujang preserved in kochujang

and deonjang

Lim, Ji-Suk
Department of Food & Nutrition
Graduate school of

Sungshin Womens University

The effect of medicinal herb powder addition on physicochemical
characteristics of silk-tofu and tofujang preserved in kochujang and

deonjang was investigated.

The results are summarized as follow :

1. Chemical compositions of soybean were consisted of 9.7% moisture,
36.2% crude protein, 17.8% crude fat and 56% crude ash. The each
chemical compositions of dangui and sinsuncho powder were consist of 9.2,

10.3% moisture, 19.5, 14.096 crude protein, 2.0, 1.3% crude fat and 8.8, 5.7%



crude ash.

2. Moisture content of silk-tofu decreased during the storage. In & day’'s
storage moisture content of silk tofu added dangui powder (dang-T) were
the highest (67.2%) and silk tofu added sinsuncho powder (sin-T) were
the lowest (62.29).

The pH value of silk-tofu decreased a little till 2 day’s storage, after then
the increased rapidly. In 8 day’s storages, control silk tofu (con-T) were
observed at highest pH value (7.70) and silk tofu added sinsuncho powder

(sin-T) were observed at lowest pIl value (6.84).

3. The chromaticity of L value decreased for all silk-tofu during the
storage. The a value increased a little at 1initial storage, and then
tendency to decrease, and only b values increased significantly during

storage.

4. The textural characteristics of hardness, gumminess and chewiness
became to increase rapidly and control{con-T) showed the highest score
during storage. The cohesiveness values decreased a little at initial

storage, and then increased upon storage.

5. Generally, the total plate counts of bacteria of all silk-tofu increased



during storage, and that of silk tofu added medicinal herb powder were
showed significantly lower than control

In sensory evaluation, color, structure, softness and overall of silk tofu
added dangui powder (dang-T) and control silk-tofu (con-T) were showed
high score among the other samples. Taste and flavor of all silk tofu were
not significantly different, but the control silk—tofu (con-T) got the highest

score during storage.

6. The moisture contents of tofujang decreased rapidly till 4 week’ storage,
after then showed a tendency to increase a little. At the 6 week' storage,
moisture contents of kochujang tofujangs were 40 ~ 50%, and that of
deonjang tofujangs were 53 ~ 5H7%.

The pH wvalue of kochujang tofujang showed a tendency to decreased and
that of deonjang tofujangs showed decreased, after that showed a tendency
to increase a little.

The salty of tofujang increased rapidly till 2 week’ storage, and then

gently.

7. The chromaticity of L and a value decreased, and that of b wvalue
significantly increased during a storage.
The total microbial counts of kochujang tofujang decreased till 4 week's

storage, and then a little increased (10°CFU/ml). The total microbial counts



of deonjang tofujang were decreased during storage.

8. The total free amino acids content of silk-tofu were extremely small
(0.16 ~ 0.92mg/ml), but at during 4 week’ preservation, that of tofujang
preserved in kochujang and deonjang increased 10mg/ml and 40mg/ml
respectively. Total free amino acid content of kochujang and deonjang
showed a tendency to decrease a little. At 4 week’ storage, total free
amino acid content of dang-k tofujang were the highest value
(11.99mg/ml), in sequence glutamic acid, tyrosin and aspartic acid were
high, but histidin and methione were low. Total free amino acid content of
con-d and mok-d tofujang were 40.77 and 40.51mg/ml respectively, in
sequence glutamic acid, tyrosin , aspartic acid and leucine were high, but

histidin and methione were low.

9. In the kochujang tofujang, the textural characteristics of hardness,
gumminess and chewiness increased rapidly at initial preservation and then
showed a tendency to decrease significantly. The springiness and
cohesiveness value showed no specific tendency.

In the deonjang tofujang, the textural characteristics of hardness and
gumminess increased till 2 week’ preservation, and then a tendency to
decrease. The springiness, chewiness and cohesiveness value had a

tendency to decrease significantly with preservation.



10. In the sensory evaluation, color, aftertaste and overall of mok-k
tofujang were showed high score significantly, but not significance Iin
savory, sweet, salty and hot.

Color, savory, sweet and overall of mok-d and con-d tofujang were

showed high, salty and aftertaste of sin—-d tofujang got high score.
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