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The physicochemical characteristics of silk-tofu added with medicinal herb powder preserved in
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Dept. of Food & Nutrition, Sungshin Womens University

Abstract

The effect of medicinal herb powder addition on the physicochemical characteristics of tofujang preserved in
kochujang and deonjang was investigated. The moisture contents of tofujang decreased rapidiy till 4 weeks of
storage, after which they showed a slight tendency to increase. The pH values of kochujang tofujang and
deonjang tofujangs showed a tendency to decrease, but then showed a tendency to increase a little. The
saltiness of tofujang increased rapidly till 2 weeks of storage, and then increased gently. The chromaticity of L
and a values decreased, and that of b value significantly increased, during a storage. The total microbial counts
of kochujang tofujang decreased till 4 weeks of storage, and then increased a little (103 CFU/ml). The total
microbial counts of deonjang tofujang were decreased during storage. The total free amino acids content of
silk-tofu was extremely small (0.16~0.92 mg/ml), but after 4 weeks of preservation, that of tofujang preserved
in kochujang and deonjang increased to 10 mg/ml and 40 mg/ml, respectively. 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 values showed no specific
tendency. In the deonjang tofujang, the textural characteristics of hardness and gumminess increased till 2 weeks
of preservation, and then tended to decrease. The springiness, chewiness and cohesiveness value had a tendency
to decrease significantly with preservation. In the sensory evaluation, color, aftertaste and overall acceptability of
mok-k tofujang showed significantly high score, but there was no significance in nutty taste, sweet, salty and
hot. Color, savory, sweet and overall acceptability of mok-d and con-d tofujang were high, and the saltiness
and aftertaste of sin-d tofujang got high score.

Key words: tofujang, medicinal herb powder, free amino acid, sensory evaluation
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FRAEREES ¢4AHA Zolzriit #HuR
2 EFEEoIH ERTHIEEZR 1998). 23w
AR 2, E HY, EHAE Fd d=d, %
(a8 = Tto] Hojural stgoy, ojn] 1400:d ol
FEZol AAT L FSAHZAE 1993). TFHAH
BAA(FEE 1766)$F "2 I A A
1869)9] FH-FE “FHE AAA FFASA EFAIA
A FeYol 9] Wi Feyd ¥ M7 g EE
H2F &l Yerhra 71§50 Qo] AA Y AbES4
ol Ao FRFH ZekAsF 1997).

TRER) AES FEY dTEAM, 8 HF
(Sung SK 5 1994), 3137-=v](Shin MJ 5 2001) A
Z9] Aol dgt A% AT, Lo]FobH 9
gdadel mE olFetd, #5H Ed #d dF=
3 YO Cha WS & 2003, Jung ST 5 1993),
L Frol AA st AZEaH % A& A

FE B AT A9 e Ao
FFF(Angelica gigas NAKAL)= thad Al x=2 A& -
mol®, Fa A
decursinol, modakenin, a-pinene, limonene &< A&7
24, 13, IE, o)k ¥ FHFEETA 191)0]
Qo] AFZAE ALY 7MW Folee SRet
Kim 2001).

AlA Z(Angelica keiskei Koidz)yv WL H, AMx, 4
HEx 5o2E BT lov (P& 7 1989), HIE}
n

A, 5714 2 Holdfd B ohik 4u@de u

9
_OL
B,

N

&

18
)

o

(&)
s
Ay Ao

£an

coumarin, decursin,

Stz #5382 A21A A 4:5(2005)

Aol G2 ojsey 54

g+ Z+E §-7]4h flavonoid, coumarin, saponine & 2
55 %71 Azshgol Bol BHHe] glow, F2 4
& 8, A 59 AFEXNEY FHE ol&H A
THY &7 1991).

metA, 2 AFME Ve AFLEAY FH
AFY s E Yt AERA, gt oz T g
A Jde 71ed F2E UM HgTERE AX
27, 23l FEIoel olFeH 54 2 By
12 E °

A9 e Fsge dEsug o

IR Y

L AN
HF=GA, EM6BOW, FAR7IFH 3 Ahstel B

k1
U
ol
ri,
o
rlo
>
52
i
&
S
o3
)
k)

Foto] 387 nR (A A 752 8 AE, HM-310)5H o
ul 3t S 80T E 383 7FE, oFfxo] Yol &
Zete] FHE AU FRe FHZ=2ZU §7)
Wi, Water bathdlA] Z8&8HA S12E 75CE %

2olA 2417 WSt #3 SaAl7 F, A=

H 2estel MBTRE A
MRER Frbshe FRARGAYLNE, AP
=R

WHHY Fe AN PN HF E

- 448 -



A48 9L 24, 3 UF 2AY 3% A3
st g ik, A, i

S5t Al YNEFH= paper wipesE
S AAstz, F Zd UF Ewt Abeld
2 A 719 w31, A 1 kg9 F=2 240 =9
[e]
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AOAC B(AO.AC, 1980)9] wa} 105C FY AZ
[e]

Medicinal herb
powders
- Add (3% of soybean)

l Blending ( for 3min. add 4 times water of soybean) |€——— B Dangui powder
(Angelica gigas)
» Sinsuncho powder

(Angel icakeisker)

FSOaking (at room temperature for 12hrs) |

rﬂeating at water bath ( 3min at 80 ) |

Filteration

v

Collecting of soymilk
v
I:Coagulation (20% CaS04, Lomin at 75 ©) |

| Setting (at room temperature 2hrs) |

v

[ Moisture removal (press for Zhrs) ]
v

Preserved in Fermented paste ( Kochujang , Deonjang) |

v
| Storage (at 21Cfor 2wks, 4wks, 6wks) |
v

TOFUJANG

Fig. 1. Flow chart of silk-tofu and Tofujang process of

manufacture with medicinal herb powders
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2) pH &4

pHE A& 10 g& F3t9 ZHF 40 mlg H7}sto
#4838 271 &, pH meter(Mettler, Delta 350, England)
2 38

3) 9% &4
ZR5z 50 HMstel FAHAL F,
(SALT METER. TM-30D, Japan)2 27 3}%t}.

bt
n

e

A=A

AEE IxIx1 em FAZ GFsHA 22 Alg BE
€ M z}A|(Colormeter, JC601, Japan)E Alg3te] =
(Lightness) & el = L3k, 24 T (Redness)E e
= aztd A% (Yellowness)E JERE bghe 33 ut
= zg3sd YRS AT o W) FEAL L
r2 97.83, agk2 043, bgko] +1.98%1 calibration plate
& EFo2 T

B

5 FfrEletr et 3 54

Fotr it AF2 AR | g& FE5 FHI F
4 9 miol g3, 94 ¥ (5,000 pm, 15 min)gh
Azl #3alo], 0.45 um syringe filtero] E3A]71
HPLC(Gilson HPLC SYSTEM)Z EA3slgon, &2
Z7AE& Table 13 Z9it)

S ol

Table 1. HPLC conditions for free amino acid analysis in
Tofujang

Apparatus @ Gilson HPLC SYSTEM
Detector : Fluorsence Detector
excitation 332 nm
emission 445 nm
Analysis Method : OPA
Column : Bondapak C18 (Waters, USA)
Flow rate : 1.5 ml/min
Eluent : Eluent A Na;HPO,  12H,O 50mM :
CH;COONa-3H,O 50 mM = 1:1
4% Tetrahydrofuran
Eluent B CH;0H : DIW : CH3CN=450 : 450 : 100
Inject volume : 10 w0
Integration time 35.00 min
Peak width 0.20 min
Peak sensitivity 2.0%
Minimum area 10000
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6) 7143 3 EAx A g APt 7|1ZE XAME SReH, FREE &
AEE Ixxl om A AFAA e Tewe  FF 27, 4F, 670l BEEAE Aok 2 Azl
analyzer(Stable micro system (SYSA}D) TAXT2i made in et 7|EEE 9FHOE IEASIELH, 1L ‘of

England)®] H7Z0] | emol Pab= proved ALgsH  F vwr, P HE, 0BL ‘obF ST ey

F-9] 73l (Hardness), %= /J(Springiness), &4 =3
(Cohesiveness), 724 (Gumminess), R 343 (Chewiness)-2
33 wHE S3ste] PAE TRtk o] w, Graph 9) FAEY
type2 Force & Timeo]il, Option> T.P.A(Texture Zt 2749 A¥E SAS(Statistics Analytical System,
profile analysis)2 <] 3&}a] Pre test speed 5.00 mmysec, UusaE /\]-—8-3]-01 P>0.05 $£&ZEoA BEALEA(ANOVA)
Test speed 3.00 mmy/sec, Post test speed 5.00 mmysec, < 2 AJ$E &, Duncan’s Multiple Range Testoll ¢]gho]
Distance 5.0 mm, Force 60 g, Time 3.00 sec2 3}%t} A 27+ %94/@—% AZslg
F Wl4ES 34 m. Zap o oE
xwﬂ 2% ARY AR & SEL EEER @
vl 2] (Plate count agar, Difco, USA)E AHER 1L, A& xH7F HEFEYG g gukFRY FES
I g& st} 085% NaCl B4 0 mio] Wo} A% AAsm, 13 B FFABA 2, 4, 65 VI
Ak gAmMAe]l % %, 30:1TAN 4827 W 717o] BE ol SusE AnRY
¥ ¥ AAHHE colonyTE counting 3L, B ETFE
CFU(colony forming unitymiE loggk 2.2 VFeRT. 1. 8t s}
B 93 TRAY SEURE AR 434 349
8) #547} FaE not} B2 6Fde ot FUbE 28L
Z THdE AFYLEH g E 1088 e HAtHFig. 2)
2 Aol RAFEANE AAsie o2 wigez 4F 13 9 A dAANS MutRd Qusre
85.0
75.0
£ 65.0 —&—conk & cond
‘; ’ ——dang-k;| ——dang-d
©55.0 —A—sink | —&—sin-d
= . i
3 —%— mok-k ‘ —X—mok-d
45.0
35.0 ‘ ! 35.0
0 2wks 4vks Bwks 0 2wks 4wks 6wks
storage times storage times

Fig. 2. Changes in moisture contents of Tofujang preserved in kochujang and deonjang during storage
con-k : tofujang(silk-tofu) preserved in kochujang

dang-k : tofujang(silk-tofu added dangui powder) preserved in kochujang

sin-k  : tofujang(silk-tofu added sinsuncho powder) preserved in kochujang

mok-k : tofujang(marketing tofu) preserved in kochujang

con-d : tofujang(silk-tofu) preserved in deonjang

dang-d : tofujang(silk-tofu added dangui powder) preserved in deonjang

sin-d : tofujang(silk-tofu added sinsuncho powder) preserved in deonjang

mok-d : tofujang(marketing tofu) preserved in deonjang
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Table 2. 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 0.15 1000° 1550 16.00°
dang-k 0.10 1250° 1500 16.50°

kochujang sin-k 0.15 1300° 1500 15.50°
mok-k 005 12.00° 1300 13.50°
F-value 1.68  17.38 3.00 8.60
con-d 0.15 2750° 2750° 2750
dang-d 0.10  27.00° 26.50° 2850

deonjang sin-d 0.15 2400 2650 31.00
mok-d 0.05  18.00° 26.00° 2850
F-value 1.68 8.42 7.00 3.27

“¢ : values with the same letter are not significantly different

at p < 0.05
sampple name
con-k : tofujang(silk-tofu) preserved in kochujang

k : tofujang(silk-tofu added dangui powder) preserved in

g% f714kel F7k2 pHF Zadtha sgon 2 kochujang
- — ink : tofujang(silk-tofu added sinsuncho powder) preserved
e} MNE n|Ls AL W Sin jang
Aol A 158t 28-S JeRATH in kochujang
mok-k : tofujang(marketing tofu) preserved in kochujang
3. A Hig con-d : tofujang(silk-tofu) preserved in deonjang
g2 1223 @29 dx: zZbzb 18, 30%F L dang-d : tofujang(silk-tofu added dangui powder) preserved in
- deonjang
+ =Bz} = 1—
W, 133 237 TREY 9= A87Ite] 4% sin-d : tofujang(silk-tofu added sinsuncho powder) preserved
FE TVbele 2¥e EQeH, @7 27 3% in deonjang
Z2712 Rar 22 634 E JutE 22 (mok-k) <) mok-d : tofujang(marketing tofu) preserved in deonjang
7.50 7.50
7.00
6.50
f=
[o}
6.00
5.50
5.00 5.00
0 2wks Awks 6wks 0 2wks dwks 6wks
storage times storage times

Fig. 3. Changes in pH of Tofujang preserved in kochujang and deonjang during storage

sample name : see Fig. 2
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Jung ST £(1995)& 2% FAAe] Lol Fobsl Ax
A, BE AR dEE AF SUAA 283 B
9b 2 ool f9EA FAU9TD sgon,
a2 3hEe n3g wERTE 957} ¥2 8% 9

ettt Baste] B ALe v

GTe g7l AR g
Qom, aghe foHoz Bte

13 95 5539 L2 F9320 Aole A
o, @g7]7te] ZAde] wet g g A
T GAAVE v FR G (dang-k)H Bl AF4 9
AR 27} BTGk 9] agh2 @F 65 Al
11.39, 12572 9B o2 Fghow, bge 377
B e ooz FAastE FFE Vet

48 @ "HagREFe Lk @35 7% 5
A3A A, agke IUtete AE, b@2 Fo¥eE F
Aste A S Yehien, g5 65 Al ZARL
H G E 3 (dang-d) 7 A1 H 2 Z7 B EF A Gsin-d) 9] a
#e AFF @5 FEP(dangk, sink)ET o AA
27 skt

ZE FRF AIRAA MSGZ2 A E e
glutamic acid, aspartic acid®] FF UL Y=
glycine, threonine, alanine®] $tZFo] =4 velyith

2FF B2 SRR DR Ydngld)
ofu| ;= AbgHFo] 1199 mgmlZ 7 wstew, €%
25 737t v FF B con-d)F Al GubER
(mok-d)e} & {opm 2t ghakol zZ+Zk 40.77, 40.51
mgmlE F¢3, Fotu| et FFS glutamic acid,
tyrosine, aspartic acid, leucine £©. 2 QL3I histidin,

valines 2 Y& d&e HetHth

@2z A A20A A43005)

2) B felofulnat #e s
1333 229 F fYotxit §¥e #AA
177, 41.04 mgmlz HFo] < 4B EFow, 1
Zol A& glutamic acid, aspartic acid, tyrosines= o &
ki, HAA) M= glutamic acid, tyrosine, leucine,
aspartic acid- o2 ¥A ettt g7 457 213

—

He

Table 3. Changes of Hunter’s color value (L, a, b) of
Tofujang preserved in kochujang and deonjang during

storage
Hunter’s Samples preservation times (weeks)
color value P 0 2 4 6
con-k 81.98 40.68 3697" 2849
L dang-k 73.16 3837 30.56° 34.59
sin-k 61.19 2868 27.69° 2922
mok-k 7807 4524 36.36° 3833
F-value 412 275 661 296
con-k L.13* 540" 841 1639
. dang-k =781 2.00° 291 11.39°
sin-k 740" 4965 027 1257
mok-k 071 376" 812 1541°
F-value 708 561 420 515
con-k 13.63° 1590 14.85° 3.82°
b dang-k 2093 1474  850° 7.64°
sin-k 21.63 928  541° 3.09°
mok-k 16.56° 1693 1421° 12.09°
F-value 13.88 1.65 5.48 4.61
Hunter’s Samples preservation times (weeks)
color value P 0 2 4 6
con-d 81.98 4297 30.86° 32.02
L dang-d 73.16 36.17 3333° 27.70
sin-d 61.19 3122 3175 2640
mok-d 78.07 4056  36.61° 30.19
F-value 415 374 543 271
con-d L.13* 213  1077% 1571
. dang-d -781° 028 475 14.79
sin-d -7.40°  -2.86 1.32°  14.03
mok-d 0.71° 476 8.57° 16.36
F-value 709 236 618 307
con-d 13.63° 1897 975" 576
b dang-d 2093 1707 1252° 261°
sin-d 21.63"° 1017 10.75°  1.29°
mok-d 16.56° 1846 1605 696

F-value 10.07 2.50 5.56 5.32
L : Lightness (white + 100 <> 0 black)
a : Redness (Red + 100 < 0 — -80 Green)
b : Yellowness (Yellow +70 «<— 0 — -80 Blue)
*»¢ . values with the same letter are not significantly different
at p < 0.05
sample name : see Table 2
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HA =

Ed A

o & geloluledt FBL FZ] YA R
s, AFe 5~25% 7 A th(Table 5).

Shin DH 5(1996)# Kim DHQR00)= AL nF79]
g Jye ggolm x4 24 proline, glutamic acid,
aspartic acid7} ©}F §-F= o] 913, histidin, methionine
e 2o FFS AT YoM, Jung BMS
Roh(2004)2 Al¥ B felom)iat Faol 27393
~6,3802 mg%z Fol7} low, o= AFE AFE A

L
L

e

55
z79) ARANS R, 4ENY, a9 24
o o feiolnleate 243 Fel e 5 9
gL sl ek
6. JIAX =% SAMx| s

A 717 w2 v GFEge] A1 (hardness), &
24 (springiness), 27 AJ(cohesiveness), 5 Z/J(gumminess),
484 (chewiness)2] W3S £33 Z Table 63

Table 4. Changes in free amino acids of Tofujang during 4 week’ preservation (mg/ml)
Samples ; Tofujang
P Silk-Tofu preserved with kochujang preserved with deonjang
FAA con dang sin *mok con-k dang-k sin-k mok-k con-d dang-d sin-d mok-d
Asp 0.08 0.04 0.04 0.00 0.68 0.97 0.73 0.71 4,01 3.25 3.24 332
Glu 0.19 0.09 0.18 0.00 4.10 5.49 4.18 428 8.66 6.50 7.46 7.22
Ser 0.04 0.02 0.02 0.01 024 0.37 0.26 0.28 2.61 2.05 2.05 2.09
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
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
Thr 0.06 0.06 0.06 0.06 035 0.44 0.39 0.28 2.07 1.50 2.07 2.84
Arg 0.03 0.01 0.06 0.01 0.43 0.47 0.46 041 1.85 2.25 225 298
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
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
Val 0.02 0.04 0.01 0.00 0.17 022 0.00 0.18 0.83 0.90 0.88 0.97
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
Phe 0.03 0.02 0.03 0.00 0.36 0.46 0.38 038 2.85 2.50 2.51 2.62
Ile 0.02 0.00 0.02 0.00 0.24 0.33 0.26 0.27 2.50 2.30 2.07 2.12
Leu 0.04 0.00 0.04 0.00 0.49 0.67 0.55 0.53 4.65 3.55 4.17 4.52
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
* marketing tofu
Table 5. 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 1.05 1.00 1.23 1.03 0.80 328 3.38 3.31 322 297
Glu 6.51 5.96 6.65 6.10 4.74 8.44 6.87 6.65 7.38 6.44
Ser 0.40 0.39 0.42 0.42 032 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 034 0.33 0.35 0.34 028 2.60 2.84 347 1.83 1.86
Arg 0.52 0.55 0.58 0.54 044 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 0.08 038 0.37 0.33 0.29 1.92 1.76 1.65 1.65 1.54
Phe 0.43 0.40 0.40 0.39 031 2.59 227 2.84 227 2.08
Hle 0.32 0.31 0.64 0.32 025 2.19 2.04 3.70 3.83 3.51
Leu 0.57 0.66 0.00 0.59 0.48 432 4.03 0.09 0.00 0.00
Total 11.77 11.75 12.27 11.55 9.16 41.04 38.57 32.60 32.52 30.00
k : kochujang before preserved in Tofu
d : deonjang before preserved in Tofu
- 453 - 3 ze) 7hota) A A2 A4E005)
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Table 6. Changes in textural characteristics of Tofujang preserved in kochujang and deonjang during storage

preservation

samples Weeks Hardness Springiness Cohesiveness Gumminess Chewiness
0 146.78+ 8.98" 0.87+0.03" 0.56+0.02% 85.30+ 8.83 71.43+ 9.93
conk 2 5663.03+85.95 0.64+0.01' 0.36+0.01' 1980.52+34.24 1326.69+44.20°
4 5507.57+89.92° 0.55+0.02' 0.36+0.01' 2026.07+25.37° 1179.08+26.32°
6 3128.67+43.33° 0.60+0.03’ 0.49+0.028 1600.57+43.58° 947.67+10.96°
0 123.94+ 4.70" 0.88+0.01" 0.52+0.05" 65.40+ 7.87 57.51+ 6.52'
dang k 2 1861.46+21.01° 0.70+0.02% 0.44+0.03" 828.73+16.02¢ 583.18+17.61°
4 3777.48+46.26° 0.83+0.03° 0.54+0.027 2271.66+64.58" 1903.84+33.35"
6 2574.80+62.25" 0.93+0.06 0.60+0.03° 1177.35+41.16° 1110.34+27.39°
0 97.79+ 6.95" 0.850.01° 0.43+0.03" 4202+ 5.60 35.69+ 5.29'
sink 2 1898.12+25.33° 0.58+0.04" 0.260.01’ 554.27+23.06" 316.69+16.47"
4 1423.18+31.56™ 0.74+0.06' 0.54+0.03" 761.75+41.99® 611.71+23.30°
6 675.94+10,63%" 0.81+0.06° 0.64+0.05" 432.66+28.36' 323.38+ 9.97"
0 944.62+25.69' 0.92+0.07" 0.66+0.03° 626.84+33.41" 574.50+31.25°
mokck 2 1652.91+41.49° 0.80+0.04° 0.58+0.03% 957.65+34.20' 759.03+47.66'
4 2606.15+86.21° 0.66+0.02" 0.51+0.01°¢ 1308.62+65.33° 1043.38+43.35¢
6 1859.83+72.10° 0.80+0.02° 061002 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
samples pres;/re\:lllon Hardness Springiness Cohesiveness Gumminess Chewiness
0 146.78+ 8.98' 0.87+0.03" 0.56+0.02° 85.30+ 8.83° 71.43+ 9.93°
coned 2 452.49+23.41° 0.33+0.01" 0.25+0.01° 113.59+ 7.22¢ 55.38+ 8.42
4 378.82+21.45° 0.46+0.01° 0.25+0.01° 9241+ 6.54° 30.64+ 3.94"
6 - - - - -
0 12394+ 4.70°% 0.88+0.01° 0.52+0.05° 65.40+ 7.87' 57.51+ 6.52'
dang-d 2 635.14241.56° 0.59+0.02° 0.42+0.02° 260.50+15.53" 152.86+16.87"
4 420.95+33.58" 0.41+0.02° 0.28+0.01° 113.18+10.96° 46.80+ 6.44°
6 - - - - -
0 97.79+ 6.95° 0.85+0.01° 0.43+0.03° 42.02+ 5.60° 35.69+ 5.29
sind 2 471.42+56.41° 0.48+0.02° 0.33+0.01° 257.06+10.22° 126.52+ 9.89°
4 136.06+14.55" 0.48+0.02° 0.17+0.01' 4571 5318 2349+ 3.67'
6 - - - - -
0 944.62+25.69° 0.92+0.07° 0.66+0.03" 626.84+33.41° 574.50+31.25°
moked 2 447.76i23.47‘: 0.63+0.03" 0.42+0.02° 172.55+22.54° 109.60+ 6.98°
4 203.33+29.44 0.60+0.01° 0.39+0.02% 85.30+ 9.62 51.04+ 3.28®
6 - - - - _
F- value 222.35 17.92 22.46 2878.40 2866.19
p- value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

* Textural characteristics of 6 week’s deonjang Tofujang can not measured because tofujang’s(preserved in deonjang) texture are too

much soft to same conditions
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2 TR FRo| HFFCE oy wE Aol 2 F9F Aol glou, dvFFHmokk)o] ¥
ol%e] Faye FEHFY, UBEY HZo g diAt A& dUArHTable 7).
Zgoz gmA Bz Qg Aoz AlSHTh Acolor)ell tE FrioA Lol &L duprrz
(mok-k)o] B2 AERT FHez £ HF 178
7. & D|MET Hs Bgom, Lgto] e AN2AI HGRREF4FT
133 g TR F vAETE BF 2F A (sink-4)7t 7H G2 FS 328 JEHth
F23] 7ttt 45 A, 65 Al oAl F7F 2471 & =A(aftertaste)el] et Frlol A= ARHFF
st Aol F 650 BE AlEY F vAE Amok-k)o] 6602 71F w2 JAFE B, BT 2
FE= 30~67x10° CFUmIMY 2 Alggtel 93 FA 9 AXMxA7E HEFEAGink-2)0] 372 7HE
Zolzk gtk ol #HE #Hd F AAlAd AL @42 J4E Ut
S RE I B 4% - #2d ZE KA ARl 7| S = (overal)o] tht BriAME dwbE
(Fig. 4). A mok-k)F FAH7F vgFREZH con-k)o] FoHoE
27 g5 552 F mAEY 4T ¥ A% 7 TS A9 75~638 wkon, AHA2A7 HEF
et 13 B FREY wste 22 FFo|Ae EAsink) S $2 JFE 4ol Asert gsgten, &
Y, 98 45 AIFHE 133 295 AlERY FF5 & o, &gt A8 7F F9FQ zole Ao, At
ashed, ol 79 2 dk dFolH AlREHA, FEZmok-ko| HlnA 2 JFFE AUt
ZF A9 FxHI} HGTFRY A wE F nAET
= BV FRET Uston), Gz 5l 73 2) 24 95 vdFEAe] #est
7y FRARG & nAEFT 22 AL dE R F H 97 98 F8%9 #5397 4%, A, 3149 5,
AT FAdd 5 EE UAEC] 47 - dEd A= gt gl A7l & w7, dukA]l Vs R BRE 3E
Rolpg, FF fFolie 43 #Fo] a7HY A Z+ A8 3 FAFQL AolE EHIYow, BT
A0 F =48 A A, ua%h i, ol Akl
8. ==Y} NNE2EFENE duFEEFmok-d)F F3H7t DT
D) 233 93 wdFERge] Fyst 2 con-de] ¥ S BPTHTable 8).
13g @7 F5EY #5387 23, M(color), 4 Aol o3t FrieA Lol &2 @5 27419 F3
1.0E407 1.0E407
1.0E4+06 1.0E+06 ) ~
oL 0E405 108405 :zon—?d
%1 OF+04 :31 OE404 . S?E%d
ool .0E403 i3,31.<>E+03 : Semokd
T1.06402 + 1.0E+02
1.08401 1.0B+01
1.08+00 & 1.0B+00 &
0 2wks 4wks Gwks 0 2wks dwks Bwks

storage times storage times

Fig. 4. Changes in total plate count of Tofujang preserved in kochujang and deonjang during storage

sample name : see Fig. 2
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FxA7 MBTRe FhFol B osEy 4

b oAlRERReond2)0] 692 ¥ AFE BAL L A7 MeERdcondol ¥ 42 2R, 93 27
ol e FFOFAY AMEHT MBERPEnde) A9 FAR} METRAdangd2) S 342 AF @

2 7 Uyena

lar ol
(mok-d)¥ F A7} HlHFHF(con-d)0] 6.5~6.622 ¥ HeE7t 2% HdFREZe] AuH JdiEE B
< e Ry, gF 254 FAR ngTFRE F7b T RgE dutERFo] Egked, ol #%
(dang-d-2)°] 452 7} 42 S Jehit H7b sjdEo] MYFE} DaFF o B =&
Aol @ BrlelM e 4FA 0] AxHE7E o] Ao, AHERd %A o) A7, % 59
H|GE 2 sin-d-4)0] 582 714 L 7te el ojlZZ o oz F2 H4E HAYTA AR
A7) F 2RAME 652 B %2 HAth se, go2 FxH7t TR o8 Fuse A%
A¥tARl 71 EgEAAN = GHFEFEZ (mok-d)F T A7 2asitt
Table 7. Sensory evaluation of Tofujang preserved in kochujang during storage
P rcserv:;t;(:sl Color Nutty taste Sweet Salty Aftertaste Hot Overall
2 7.7+1.25° 7.5+2.01 6.1£1.79 5.8+2.04 6.6+1.84" 6.242.35 7.5+1.78°
mok-k 4 7.3+1.35" 7.0£1.25 6.0+1.35 6.0+2.15 6.3£1.95° 6.0£2.26 7.3+2.85°
6 6.9+2.03% 6.8+1.85 5.9+1.00 5.7+1.34 6.4+1.25 6.4+2.50 7.0£2.11°
2 6.7+1.42% 5.8+1.62 5.9+1.29 5.342.26 5.3+2.11™ 5.3+2.06 6.2+1.55°
con-k 4 6.3£1.34% 6.9£1.52 6.3+1.25 6.0+1.25 5.2£1.69™ 5.5+2.01 6.3+1.25"
6 6.4+1.35% 6.0£1.83 5.7+1.89 4.5+2.07 5.8+2.30" 5.612.41 5.6£1.71*°
2 4.6+2.32° 6.4+2.07 6.0+£2.00 5.4+222 4.3+2.36™ 4.8+2.57 4.8+2.82™
dang-k 4 5.3£1.95% 5.7+2.45 5.842.39 5.51.72 4.9+2.69™ 5.62.22 49+2.81%
6 434221 5.6+1.84 5.4+1.84 5.0+1.56 4.7+2.50° 5.1+1.91 4.9+223%
2 4.0+1.56 5.3+2.26 5.0£1.70 4.4+1.07 3.7+1.49° 424123 3.9+1.66°
sin-k 4 3.2+1.40° 5.0+1.25 5.241.40 4.5+1.51 3.7+1.34° 4.1+1.85 3.8+1.62°
6 3.7+1.95% 6.0+1.76 6.1+1.85 491208 5.7+2.00"™ 5.4+2.41 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)
*»* means Duncan’s multiple range test for samples
Table 8. Sensory evaluation of Tofujang preserved in deonjang during storage
preservtallrtrll: Color Nutty taste Sweet Salty Aftertaste Overall
2 6.7+2.33" 6.5+1.57" 6.2+1.33" 5.1+1.64° 6.7+1.42° 6.5+1.63"
mok-d 4 6.6+1.30° 6.7+1.97" 6.3+1.66" 5.042.36" 6.6+2.33" 6.4+2.83°
6 6.5+2.84° 6.4+2.63" 6.5+1.37° 5.2+1.42" 6.4+1.51" 6.2+1.67°
2 6.9+1.64" 6.6+1.43" 5.7+1.27° 5.4+1.63" 6.1+1.22" 6.5+1.63"
con-d 4 6.6+1.63" 6.1+2.17° 5.742.10" 5.7+1.85" 634228 654137
6 5.8+1.60" 6.5+1.51° 6.3+1.19" 5.5+1.51° 6.4+1.91% 6.2+1.66"
2 3.8+1.72° 4.542.07° 3.5+1.44° 3.7+1.42° 4.4+1.29° 3.4+1.50°
dang-d 4 5.1+1.30™ 49+1.97" 4.6+1.57% 4.5+1.29" 5.1£1.51™ 4.7+1.68°
6 4.3+1.57 5.7£1.74%° 5.5+1.92%° 4.4+1.43" 5.6+1.96" 5.3+2.10"
2 4.6+1.69™° 5.242.04% 5.5+1.75% 52+1.08" 5.6£1.43™ 5.6+1.50"
sin-d 4 4.542.07™ 6.4£1.50° 6.0+1.61° 5.8+1.60° 6.5£1.51" 6.3£1.35°
6 3.1+1.64° 6.4+1.86" 6.0+1.18% 5.3+2.00° 6.5+1.57° 6.5+1.29"
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)

abc

means Duncan’s multiple range test for samples.
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