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Table 1. Composition of raw materials for the preparation of kochujang

Red pepper - saccharification citrus
Wheatkoji| Salt )
powder solution concentrate
control” 3.0Kg 1.3Kg 1.66Kg 10.80Kg Og
S 3.5Kg 1.3Kg 1.65Kg 10.476Kg 324g
S 3.5Kg 1.3Kg 1.65Kg 10.152Kg 648g
Sg? 3.5Kg 1.3Kg 1.65Kg 9.828Kg 972g

Veontrol: kochujang without the addition of citrus concentrate, 2>531 kochujang with 3% addition
of citrus concentrate, IS5 kochujang with 6% addition of citrus concentrate, Sy kochujang
with 9% addition of citrus concentrate

FEFFE AOACH MOl we Betd Ayl o8] AT ¥ heel 4

Wo @ A= F&(g)
Wy
Ws

4. pH

pl= AE 10gS A3 A ste] AAEekaac] ¥2 § Omle] SHTE
7tale] g4 &ar Hot & stir plate (PC-450, Corning Inc, NY, USA) ¢]elA 30
T ol wHsE Az &=

pH meter (744 pH meter, Micro Divices Metrohm

Limited, Herisau, Switzerland) 2 =7 3} %t}

@ jeju



AANTEE pHE 24 Alfo] 0IN NaOH #9oz pH 847F 2 W 71X
AR5 A o] wf AHE 0.IN NaOH ml9 +& AAA= = Ve ¢l

obulmel Ak FF FHL formol AWV Fahe] vhest ol AN Y
th & AANE FA-o] 4 AR 36% T4 XE2EH & 20mE 7Hsko
pIZE Hoix)
0.IN NaOH 19| blank 482 HAskel(B) thee] 4oz opvlweh A& &

B

0.IN NaOH=Z pH 847}A A AAIZFFTHA)., 22 2o s

(A-B) x 14 x F
Amino Nitrogen (mg%) = x 100
A 5 ZHg)

AT = color difference meter (Model TC-8600A, Tokyo Denshoku
Co. Tokyo, Japan )Z °o]&3l9 LiH(HE), azgk(AAE), bt (M %)S 338 =4
lo] 1 Horgto 2 A o ojuw wlAyke] [ a bE 96.25, -0.18, 0.24%

5719 Eeh AL10£5C)% FLQ0TINA G442 FFe Joshn AE
F AFTAEATAY 30)E o A, vt 3t AAA V| Em=e] ko] 5

A AT F5 5 BT 3, ofF Wi Do Uk § O ZA3E SPSS

package(12.0)% #4F+2433}31 Duncans’s multiple range testel] 2]3}e] & A 2 €
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Table 2. Moisture content of citrus kochujang depending on fermentation

temperature.
(unit : %)
fermentation ages
. 5 months
kochujang
0 month Toom temp.1> . ;
) 20C fermentation
fermentation

control 54.85+0.04 55.14+0.03 55.23+0.02

S3 54.32+0.04 54.98+0.01 55.03£0.04

Se 54.02+0.04 54.60+0.15 54.81+£0.26

Sg 03.87x0.07 54.01+0.04 54.26+0.05

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang with

9% addition of citrus concentrate, V: 10+5C

12
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Table 3. pH of citrus concentrate added kochujang depending on fermentation

temperature.
fermentation ages
kochujang 5 months
0 month D
room temp. . ]
) 20C fermentation
fermentation
control 4.89+0.03 4.39+0.02 4.35%0.02
S3 4.71+0.03 4.36£0.01 4.3+0.01
Se 4.59+0.01 4.32£0.01 4.26=0.02
Sg 4.44+0.02 4.25+0.02 4.21+0.02

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang with

9% addition of citrus concentrate, U 10+5C
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Table 4. Titratable acidity of citrus concentrate added kochujang depending on
fermentation temperature.

(0.IN NaOH mL/10g)

fermentation ages

kochujang 5 months
0 month

room temp.1> . :
20C fermentation

fermentation
control 9.6+0.10 15.4£0.10 15.9+£0.17
S3 10.2£0.10 16.7£0.17 17.1+0.10
S 12.2£0.17 17.7+£0.10 18.2£0.10
So 14.8£0.10 18.4£0.17 18.8+0.10

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss: kochujang with 6% addition of citrus concentrate, Sg: kochujang with

9% addition of citrus concentrate, V:10+5C
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Table 5. Aminio—N content of citrus concentrate added kochujang depending

on fermentation temperature.

(mg%)

fermentation ages

kochujang 5 months
0 month D
room temp. . ]
) 20C fermentation
fermentation
control 114+1.00 132+£2.08 135+1.53
S3 118+1.53 152+1.73 151+1.15
Se 123+£2.52 151+0.58 149+£2.08
So 126+2.08 154+1.15 150+1.73

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss' kochujang with 6% addition of citrus concentrate, Sg: kochujang with

9% addition of citrus concentrate, V:10+5C
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Table 6. Lightness(L) of citrus concentrate added kochujang depending on

fermentation temperature.

fermentation ages

kochujang 5 months
0 month

room temp.1> . .
20C fermentation

fermentation
control 19.98+0.16 19.21£0.34 19.22+0.46
S3 20.07+0.22 18.34+0.43 19.02+0.13
S6 20.52+0.17 19.27+0.22 19.43+0.22
Se 20.81+0.43 18.64+0.16 19.23£0.21

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss: kochujang with 6% addition of citrus concentrate, Sg: kochujang  with

9% addition of citrus concentrate, V:10+5C

Table 7. Redness(a) of citrus concentrate added kochujang depending on

fermentation temperature.

fermentation ages

kochujang 5 months
0 month i temp.n o .
) 20C fermentation
fermentation
control 14.97£0.33 13.90£0.34 14.47£0.06
S3 14.84+0.10 14.32£0.12 14.72+0.08
S6 15.19+0.06 14.69+0.17 14.91+0.15
Sg 15.67£0.22 14.88+0.13 15.08+0.09

control: kochujang without the addition of citrus concentrate, Ss: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, Se: kochuyjang with

9% addition of citrus concentrate, U 10+5C
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Table 8. Yellowness(b) of citrus concentrate added kochujang depending on

fermentation temperature.

fermentation ages

kochujang 5 months
0 month

room temp.1> 5 .
20C fermentation

fermentation
control 12.24£0.18 11.27£0.24 11.41£0.13
S3 12.13+£0.16 11.03+0.22 11.48+0.16
Se 12.48+0.10 11.21+0.11 12.04%0.19
Sy 12.55+£0.22 11.36+0.14 12.13£0.21

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang  with

9% addition of citrus concentrate, V: 10+5C
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Table 9. Taste of citrus concentrate added kochujang depending on fermentat—

on temperature.

1)
room temp.

kochujang ) 20C fermentation
fermentation
control 3.75£0.41° 3.64+0.39°
S 3.92+0.36" 3.8310.41°
Se 4.38+0.32" 4.27+0.33"
So 4.12+0.27* 3.96+0.29°
F-value 277 412"
Mean+S.D. *p<0.05 PMeans in a row by different superscripts are significantly different

at 5% significance level by Duncan’s multiple range test.

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang  with

9% addition of citrus concentrate, U: 10+5C
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Table 10. Flavor of citrus concentrate added kochujang depending on ferment-—

ation temperature.

1h)
room temp.

kochujang ) 20C fermentation
fermentation
control 3.14+0.46 3.08+0.51
Sz 3.19+0.48 2.98+0.64
Se 3.17+0.45 2.82+0.07
So 3.24+0.41 2.94+0.43
F-value 1.22 2.35
Mean+S.D.

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss: kochujang with 6% addition of citrus concentrate, Sg: kochujang with

9% addition of citrus concentrate, V:10+5C
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Table 11. Overall acceptance of citrus concentrate added kochujang dependi—

ng on fermentation temperature.

1H)
room temp.

kochujang i 20C fermentation
fermentation

control 3.71+£0.32° 3.54+0.41°
Ss 3.83+£0.29° 3.76+0.36™
Se 4.14+0.38" 4.09+0.29
So 4.08+0.33" 3.84%0.39

F-value 3.36" 4.23"

Mean+S.D. *p<0.05 ®Means in a row by different superscripts are significantly different

at 5% significance level by Duncan’s multiple range test.

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang  with

9% addition of citrus concentrate, V: 10+5C
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Table 12. Sensory characteristics of mackerel boiled in spicy

citrus kochujang

SOy sauce using

Sample(%6)
Classification F-value
53 56 59
color 3.3020.57* | 350£0.76" | 3.95+0.83" 4.19"
overall taste 3.30£0.66* | 3.60£0.75" | 3.85+0.49" 3.67"
savory taste 3.25%0.45 3.25%0.45 3.60+0.51 0.86
sour taste 3.95+0.47 3.95+0.49 3.60+0.52 0.61
overall acceptability 3.20+£0.83" 3.65+£0.67% 4.20+0.77° 8.68™
Mean+S.D. *p<0.05 *xp<(0.01 ®Means in a row by different superscripts are

significantly different at 5% significance level by Duncan’s multiple range test.
control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of

citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang with
9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

|—¢--S3—=—56- -4 - 59|

Fig. 1. QDA profil of mackerel boiled in spicy soy sauce using citrus

kochujang
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Table 13. Sensory characteristics

of seasoned

roaste pork using citrus

kochujang
Sample(%6)
Classification F-value
53 56 59
color 3.44+0.58° 4.41+0.69° 3.85+0.77" 1345
overall taste 3.52+0.51° 3.63+0.74" 4.37+0.79 12.10°
savory taste 3.43+0.33 3.55+0.46 3.760.42 1.01
sour taste 3.52+0.27° 3.68+0.47* 4.28+0.47° 5.44™
overall acceptability 3.70£0.67° 4.30+0.72" 3.91+0.73° 6.37"
Mean+S.D. *xp<(0.01 *xxn<0.001 ®eNeans in a row by different superscripts are

significantly different at 5% significance level by Duncan’s multiple range test.
control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang with

9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

|—¢--S3—=—56- -4 - 59|

Fig. 2. QDA profil of seasoned roaste pork using citrus kochujang
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Table 14. Sensory characteristics of grilled Deodeok using citrus kochujang

Sample(%6)
Classification F-value
Ss S So
color 341£051* | 395:047" | 3.54+0.32° 414
overall taste 344£0.46* | 4.12£041" | 3.54£0.48" 6.80"
savory taste 3.49+0.38 3.70£0.38 3.68+0.41 0.79
sour taste 3.83£0.37 3.89+0.37 4.03+0.52 0.50
overall acceptability 3.39+£0.43° 4.00£0.46" | 3.63+0.54% 417
Mean+S.D. *p<0.05 #xp<0.01

*Means in a row by different superscripts are
significantly different at 5% significance level by Duncan’s multiple range test.
control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of

citrus concentrate, Ss: kochujang with 6% addition of citrus concentrate, Sg¢ kochujang with
9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

|—¢--S3—=—5S6- -4 - 59|

Fig. 3. QDA profil of grilled Deodeok using citrus kochujang
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Table 15. Sensory characteristics of broiled squid with hot pepper paste using
citrus kochujang

Sample(%6)
Classification F-value
53 56 59

color 3.38+0.59° 4.14+0.73" 3.43+0.81° 7.48™
overall taste 35240.68" | 4.14+0.85" | 3.81+0.75% 3.45"
savory taste 3.76x0.70 3.74x0.72 3.76+0.62 0.34
sour taste 3.48+0.81° 3.67+£0.80" 4.19%0.87 4.19°
overall acceptability 3.57+0.75° A4.24+0.77° 3.52+0.75° 5.88™

Mean+S.D. *p<0.05 **xp<(0.01 ®Means in a row by different superscripts are
significantly different at 5% significance level by Duncan’s multiple range test.

control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang  with

9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

|—¢--S3—=—5S6- -4 - 59|

Fig. 4. QDA profil of broiled squid with hot pepper paste using citrus

kochujang
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Table 16. Sensory characteristics of seasoned Golbang-i using citrus
kochujang

Sample(%6)
Classification F-value
Ss Sé So

color 3.86£0.83 4.06£0.79 3.89+£0.91 0.55
overall taste 3.86£0.83 3.97+£0.74 3.95+£0.74 0.20
savory taste 3.65+0.43 3.66+0.40 3.57+0.53 0.09
sour taste 3.15£0.46 3.26£0.52 3.46£0.56 0.80
overall acceptability 3.77£0.81 411+£0.71 4.05+0.78 2.00

Mean*S5.D.
control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss: kochujang with 6% addition of citrus concentrate, Sg¢ kochujang with

9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

|—¢--S3—=—56- -4 - 59|

Fig. 5. QDA profil of seasoned Golbang—i using citrus kochujang
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Table 17. Sensory characteristics of glutinous cracker frizzled in oil chickens
using citrus kochujang

Sample(%6)
Classification F-value
Ss3 S So
color 3.58+0.83 3.73£0.80 3.48+0.80 0.76
overall taste 355+0.71* | 397x0.73" | 3.45£0.87" 418"
savory taste 4.03+0.94 4.11+0.91 4.09+0.79 0.09
sour taste 2.79£1.15 2.79£0.95 2.76£1.05 0.01
overall acceptability 3.76£0.79 3.76£0.79 3.42+0.87 1.83
Mean+S.D. *p<0.05 *Means in a row by different superscripts are significantly different

at 5% significance level by Duncan’s multiple range test.
control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of

citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, Se: kochuyjang  with
9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

[—¢--53—=—56- -a - 59

Fig. 6. QDA profil of glutinous cracker frizzled in oil chickens using citrus

kochujang
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Table 18. Sensory characteristics of vinegared red pepper paste using citrus
kochujang

Sample(%6)
Classification F-value
53 56 59

color 4.24£0.83 4.24+0.83 4.04+0.93 0.44
overall taste 344+1.04% | 4.16+0.98" | 3.72+1.17° 2.87
savory taste 3.50+0.66 3.83+0.76 3.50+0.78 1.64
sour taste 3.38+0.8% 3.58+1.06 3.46+1.06 0.26
overall acceptability 3.44+0.82° 4.16+0.99" | 3.72+1.14% 3.36"

Mean+S.D. *p<0.05 ®Means in a row by different superscripts are significantly different

at 5% significance level by Duncan’s multiple range test.
control: kochujang without the addition of citrus concentrate, S3: kochujang with 3% addition of
citrus concentrate, Ss kochujang with 6% addition of citrus concentrate, So: kochuyjang with

9% addition of citrus concentrate

overall acceptability overall taste

sour taste savory taste

[—¢--53—=—56- -a - 59

Fig. 7. QDA profil of vinegared red pepper paste using citrus kochujang

40

@ jeju



TH

i+

KR

%

o] 4.249]

—_—

o
A

A

il

AT}

(o3
1=

Ean=4%
T=

pal
=

NEEIAE 43002 71 B

o}

il

O

j2)
o}

=
=

4.16, 4.16

A

asolx®l &AL

2

—

o
K

0|

-

ojy
_,AO

o}

H

1
™

6%, 9%

o}

i

a2

il

il

o

A= ol& 9%

L=
€O

Fol Sds 7] o

313
H )

2

WA

+d

A

]

H

(?_]__

)
= &N

—_
o

2]

N
e]
I

e

st

o}

O

j2)

!

ojy

7FE S

3

b2

< Aoz

FAHE AT

e

41



Zu] =}

I
.

=

o vFsst A AES

e

j2)

&
=

—
fite)

_ZTI

(54.85%)

aLE

=7

2=(20°C)oll A 54.26~55.03% =

5}

ko)

shelet.

SAAZ
[€)

il

k)
pad

)

i3

e}
TEEFS 53.87~54.32%= T

)

shelet.

5

I AF

1

=

N ARE vkd
T2 A2(10+5T)ol A 54.01 ~54.98%,

T
Sy
sl
i

0]
A

2~
T

N o
jT}B] Zz 7L
A
4

]

z
=2
=

X

—_—

o}

"
o)
oF

of
;OD

iz
A

7
!

i
a

B
o

N

-

1.

Az AFe 3

1.

P om, A2(10£5T) Hu}

pHe| w3}

<]

5t

<]

=
L

pH7} A
42

2}

2

2. pHel H

)

=



o] pH7} 4.21~4.3

kel
T

oA 578E 54

5}

A 571 543 9 pl7l 4.25~4.36,

ol
A
B
Al
Tt
4

=N i

L
e
L
e
%

o A = o}
W e < 7o MR e T o N W
COC N e Nl T4 om oy o
R0 N W D o o AW U
M oNe o 24 M 9 = S RN M °
! " S K = BN = WM Tr a0 =
- o N o X o <9
M gD 2o R e B =
= S PN TN ST o
LN AT 5w # & 4
= s g H o] AFodp ®A & - =
G+ M %O wﬂ R 7 e =T W B oy oz ok
. A T o
Wom S WWM%M Tpdirt T R
SO TR = N B S N R 3
S No T AR, ol Njo M % b =3 G o %0
3 N oA 3° o om BR o7 e >
E & ™ ow Ay Euv = o F oA ol _zﬁ”
S Rew g 5 £Ee v MBI oo B
ﬂ N NS 6N 1_,_A.O n_V,O ,Ul B Ammu.q.A io .MI! N 1 io T © = ﬂD
N R P o A ) B W ~ e Ty anliihy
P = A} N Al i N KO oy
Sw g D0 g . - A
(o] ) y A
PR S H e R g2 O F PR
I B e e L R ]
<L DE ) 1= . W TR 5 o w o 0
o 3 R W = o o ~+ N = o) T - . -
I T S R B Sk Moz B
mo B ok owm o OOF oM ; T oo UF
o s ] s R ey o ay G-
AR i WM 4 4 o~ ; | ht o] o &
I ~ J W om E ]
R I T B O o T R S S =
AN g gy o s gy ®mgw oo
cil & 9 T o X H oo s ® T Lo T SIS
U IS S C) T N -~ B M < H moN RN
S T
Vi — 0 ~ N =~ "7 = X ,I«_/l ,i il =r E Oﬁ zT I mel
KoM = W g N g S T < o x HoC
w T £ Mo 0 Qo < T Ik o i W Moo T
- R R S T <R S o) fn %o o

o agte

e}
T

77t
43

3|

g

oﬂg

Aol glolA 7ol

-

1.

Aol

A9 WMEol glis Aoz vehgth AxA

34



el

c

A~
—_I_"

2(20C) el Al

)

i 7}

Aoz #AHYC}
7 Ee Aoz yeytod

c

A~
—_I_"

e o 232-(10+5T ) ol A

7t A5

-
1.

o bl A
o]

kel
T

A 27

=
5]

37}

Wt agel A

77t

z

)=
o

0

Aoz oA}, &

-
1.

& "A

AL
;OO

—

&1 e

317}

1)

AN

BO
10
o

F2(10£5TC)7 F=(20T)oll A 574E A

A% 2

et

il

AN o

it

BN
N

o] 427~438% 71 we

A

H

A

=
=

HF7F 2.82~3242 1T}

Z] o]
b R

A

srah ol s uh

Z

7157 sheon

3

i

]_

=7

7R 2 6%

il
(-

o}
3

oA 7%

g7t

XA M
"o

<
ol

™
N

1) atsof

29t

A 5
(p<0.05)81 =)o)

z

#HEE=5 9%

o)

A

=
=

71
o

55§

e

==
[}

]

(e}

7heE

fraa

s iz, A AR

3

i

H7rel gkel M =7

Holm 9%

=
=

(p<0.05)81 =}o]

9%

9% 7}

%

Aot b E

T7F 42002 7}

AA A L

E B3t

21 & (p<0.01)%] =}o]

o]
T

117} g Fe Row

=

oAl 9%

o}

44



VEY 4412 AR 2=

3|

g

AEE 59 6%

7o H A Ay as

7t FobA 9%
2 2 (p<0.00D)3! Aol

]

e

et
s

il

ATVFONA 4372 M = A4

=
[}

7}

]

e

< Fo=

5

< Aoz 1}

7hrel A 7

7

3|

g

-

1.

17157} 713

=

Sl A 6%
z}o]

ot b

]
;‘_':

g

ol

o]

i

gk 9%

Alsd oo zpel7) yEtus o
7S EE 6%

st A5

7}
Eol A= {9173 (p<0.05)

Z
=

Y7ol A 7t
1%

ne

E&

R |

=

= 6%

7 AE

"
T

71 &
7}=] AT

[}

]

RyX

o]

i

=7

Bt

KeN
=

o}

V7 4142 1 =

3|

g

o 6%
AFE

2

ke
T

=
5

Fol7b 7] gle] 3.74~3.76°]

=

A7V A 4142 7+

1o o' 99%(3.43), 3%(3.38) wolsleH

Al 6%

fraa

=
5

]

%

6%

2]

s

7Fs . ZiE v 9%k 3%

Ao gl Ao = e

3

Ao
45

-

Fa

o Aol



5) Zulo]H-

T ¥ o om0 MK s 2 TR R
. X N & o= = o E 5SS e = N ot K
% s W > o Ly P e w
o < T \ . =
AR N A NN
E T e n BT T T REE T ®
0 S g TR H WL SRR
N . K o & & o S~ N %
TR S i of & X 4 ¥
g%k@@%g%#% &wﬂwguﬁ@
< T X ‘WJA - e} Oru N El 1_,_A|O o B ﬂll ) 3
~ Mo B A SN
GG TR B o ¥ o By
) N ST W% M "N 9
I R - o K% e
%@Uﬁﬁ%ﬂu&ﬂ @ T o M oW
:Aﬂ < O# _SH jo T . Xx_ N
2 - on i UJA <N K X e ~0 UJA —
S = w o5 Mo N omm ~ G | )
S o oz MOB T Mo ™ dy Demgt
o B GRS iy, X T o M
N WS B N oo R N Tt Ly &
o o O o) N REdLE P me R T I
gy oS To B H o i\ = - U
R R X N o WoRn ° - =< T U
o R T T B 0| — X T N
A T b < - - I
0 of ol Jo X = oL ~
o) _— ™ o T = X = I SN A
= ml o, ™ I o Sy R < A % S T
oo BT I ol ® N N
© & o < WM %0 T WE Ty " xn
Mo ﬂﬁ o3 X 1~_/| PR ‘M N . B - < ) NS
o o T = = X oo B M T
,__lAH uAlo ﬂ .6L ko) N ﬂll Ot ‘ﬂAll Of wl ‘mV_JA gl R
mTﬂaEmWMWﬂ@@ TR RS
il X . - g of ™
o © ~ =N R 5 F e %O —
0 F % OGN BUoE m oA o 9o o To% )
EE ﬂl.._ B ™ ! o = ,ﬂq ‘Hﬂ Hm A 1~_/| B ow _i
Wox ol W S o T W g g = ol
< B = ~NORE S W °F W o)
x5 o o) ™ M o~ My wo N
o~ oy 2
I SR

] 7477}

=

s

=

A7 B

6%

3%t 6%
404 o]H.t}

of

=

-
1.

=
46

A7

4 7ol A

=

9%
prs

gk 6%

|

A
1l

159

7P Fskh adu



1(p>0.05)9) #}o] %= eyt

o
R i 54

o 9

T

gt

=
=

]

A

7}

al

e

j2)

&

o}

Al

7

ke
T

=

17h7 stk Zl54e] F

sl A H 3

=

R

Z] 0]
I 4

A

Qo] 1}
A %

1}

20
2

o=
T=

pal
=

7k A

3

17h Ee
4

=

7Fs Ak

7l

s

[}

]

oAl 6%
3L

5}
o

FALSE AT

o
Ge

=

i
o

70
_ZTI
i
e

ze)

!
o}

e
=

A
[N

b 544

3
R

L Af

#

o
=
i

e

j2)

]_

=

=7

626 %

belom, w
j

G
5

O agal A2olM 57E s Z

Sheln. o A% Lo g

5

Al

FHlEe ¢

z

[==

A
Ho

[e)

A

™

)K
o

ojy

-

s
i
Njo
alo

o}

A

—_—

0

w

i

47



1. Seo JH, Jeong YJ, Suh CS. Quality characteristics of apple kochujang

prepared with different meju during fermentation. J Korean Soc Food Sci
Nutr. 32(4): 513-518 (2003)

2. Seo KI, Kim YT, Cho YS, Shon MY, Lee SW. Changes in

physicochemical properties of kochujang added with onion powder. J.
East Asian Soc. Dietary Life 10(5): 425-430 (2000)

3. AA"E o 119, =52t 4 2R - AR - 723

p.117 (2001)
4. w5 BFe AW VRS- B A, AE : ABEBA, p6UT6
(2003)
5. A7A. aE HME nFAe] £ 3 #ed 54 dEvigta #3vist
A AASEe = (2009)

7. Kim DH, Ahn BY, Park BH. Effect of lycium chinense fruit on the

physicochemical properties of kochujang. Korean ] Food Sci Technol.
35(3): 461-469 (2003)

8. Oh KK. Debelopment of Gochujang for prevention of high blood pressure.
Woosong University master thesis.(2007)

48

@ jeju



9. Cho1 JY, Lee TS, Park SO. Characteristics of volatile flavor compounds in

10.

11.

12.

13.

14.

15.

16.

improved Kochujang prepared with soybean koji during fermentation.
Korean J. Food Sci. Technol. 29(6): 1144-1150 (1997)
% SFe el 714, BeelAdetn ekl WA =

A9 A

—_

. (1999)

Shin DH, Kim DH, Choi U, Lim DK, Lim MS. Studies on taste
components of traditional Kochujang. Korean J. Food Sci. Technol. 28(1).

152-156 (1996)

Shin DH, Kim DH, Choi U, Lim DK, Lim MS. Studies on the
physicochemical characteristics of traditional Kochujang. Korean J. Food

Sci. Technol. 28(1). 157-161 (1996)

Shin DH, Kim DH, Choi U, Lim MS, An EY. Changes in microflora and
enzymes activities of traditional Kochujang prepared with various raw

materials. Korean J. Food Sci. Technol. 29: 901-906 (1997)

Shin DH, Kim DH, Choi U, Lim MS, An EY. Physicochemical
characteristics of traditional Kochujang prepared with various raw

materials. Korean J. Food Sci. Technol. 29: 907-912 (1997)

Choi JY, Lee TS, Noh BS. Quality characteristics of the Kochujang
prepared with mixture of meju and koji during fermentation. Korean J.

Food Sci. Technol. 32(1): 125-131 (2000)

oA e AF(EF, WA E, TAMS TAHLE) b AL F
Tk S A g eker g, 15 (1992)

49



17.

18.

19.

20.

21.

22.

23.

24.

Kim YS, Song GS. Characteristics of kiwi fruit-added traditional
Kochujang. Korean J. Food Sci. Technol. 34: 1091-1097 (2002)

Bang HY, Park MY, Kim GH. Quality characteristics of Kochujang
prepared with paecilomyces japonica from silkworm. Korean J. Food Sci.

Technol. 36: 44-49 (2004)

Kim DH, Kwon YM. Effect of storage conditions on the microbiological
and physicochemical characteristics of traditional Kochujang. Korean J.

Food Sci. Technol. 33: 589-595 (2001)

Kim DH, Lee ]S, Lee SB. Effect of storage conditions on the chemical
characteristics of traditional Kochujang. Korean J. Food Sci. Technol. 34:

466-471 (2002)

Oh JY, Kim YS, Shin DH. Changes in physicochemical characteristics of
low-salted Kochujang with natural preservatives during fermentation.

Korean J. Food Sci. Technol. 34: 835-841 (2002)

Kim DH, Lee HS. Effect of condiments on physicochemical characteristics
of traditional Kochujang during fermentation. Korean J. Food Sci

Technol. 33: 353-360 (2001)
Cho HO, Park SA, Kim JG. Effects of traditional and improved Kochujang
koji on the quality improvement on traditional Kochujang. Korean J. Food

Sci. Technol. 13: 319-327 (1981)

Oh HI, Park JM. Changes in quality characteristics of traditional

Kochujang prepared with a Meju of different fermentation period during

50



20.

26.

21.

28.

29.

30.

31.

aging. Korean J. Food Sci. Technol. 29: 1166-1174 (1997)

Kim DH, Ahn BY, Park BH. Effect of Lycium chinense fruit on the
physicochemical properties of Kochujang. Korean J. Food Sci. Technol. 35:
461-469 (2003)

Shin HJ, Shin DW, Kwak YS, Choo YJ, Kim SY. Changes in
physiochemical properties of Kochujang by red ginseng addition. J.
Korean Soc. Food Sci. Nutr. 28: 760-765 (1999)

Lee GD, Lee JM, Jung EJ, Jung YJ. Monitoring on organoleptic properties
and rheology with recipe of apple Kochujang. ]J. Korean Soc. Food Sci
Nutr. 29: 1068-1074 (2000)

Lee GD, Jeong Y], Seo JH, Lee MH. Establishment of optimum recipe on
persimmon Cokochujang using persimmon vinegar and Kochujang. J. East

Asian Soc. Dietary Life. 8@ 309-314 (1998)

An ML, Jeong DY, Hong SP, Song GS, Kim YS. Quality of traditional
Kochujang supplemented with mushrooms. J. Korean Soc. Agric. Chem.

Biotechnol. 46: 229-234 (2003)

Bang HY, Park MH, Kim GH. Quality characteristics of Kochujang
prepared with Paecilomyces japonica from silkworm. Korean J. Food Sci.

Technol. 36: 44-49 (2004)
Kwon YM, Kim DH. Effects of sea tangle and chitosan on the
physicochemical properties of traditional Kochujang. J. Korean Soc. Food

Sci. Nutr. 31: 977-985 (2002)

51



32.

33.

34.

30.

36.

37.

38.

39.

Kim YS, Song GS. Characteristics of kiwifruit—added traditional
Kochujang, Korean J. Food Sci. Technol. 34: 1091-1097 (2002)

Kang SG, Park IB, Jung ST. Characteristics of fermented hot pepper
soybean paste (Kochujang) prepared by liquid beni koji. Korean J. Food
Sci. Technol. 29: 82-89 (1997)

Kim YS, Park YS, Lim MH. Antibacterial activity of Prunus mume and
schizandra chinenis H-20 extracts and their effect on quality of functional

Kochujang. Korean J. Food Sci. Technol. 35: 893-897 (2003)

Lee SJ, Kim SJ, Han MS, Chang KS. Changes of rutin and quercetin in
commercial Kochujang prepared with buckwheat flour during fermentation.

J. Korean Soc. Food Seci. Nutr. 34: 509-512 (2005)

Jeong DY, Song MR, Shin DH. Prevention of swelling and quality
improvement of Sunchang traditional Kochujang by natural additives. J.

Korean Soc. Food Sci. Nutr. 30: 605-610 (2001)

Kwon DJ, Lee S, Kim Y], Yoo JY, Jung KS. Changes of Physicochemical
Characteristics of Korean Type Hot Sauce during storage. Korean J.

Food Sci. 30(3): 548-551 (1998)
Kim SA, Lee MA, Park JE. Sensory Characteristics and Preference of
Various chinese Foods added Kochujang by Chinese Focus Group. Korean

J. Food Cookery Sci. 21(5): 607-615 (2005)

Hong SP, Kim EM, Cho GH. Preparation of Gochujang Sauce and its
Characteristics. Korean J. Food culture 19(2): 239-249 (2004)

52



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Han KS, Lim SL, Seo KM, Lee HA. A Study of the Best Suited Western
Menu Probe on Modified Kochujang Sauce. J. Food service Management

11(1): 337-351 (2008)

AFEFAusd. A0, (1989)

Nito, N., New development in citrus breeding. 7= $%#%%F SARF 3
AF A AELh AFHEn ol s g A po 18 (1996)

Chung SK, Kim SH, Choi YH, Song EY, Kim SH. Status of citrus fruit
production and view of utilization in Cheju. Food Industry and Nutrition
5(2): 42-52 (2000)

A, AT g e dddeEr s F A e s3] st 3] pp.39-56
(2006)

shapo] oFE A A A4 SheFAl o] FA#E. B AR pp.l14-153 (1998)

Lee KD, Yoon SR. Monitoring of quality properties with drying of citrus.

Korean Journal of Food Preservation 10(4): 470-475 (2003)

Emim JA, Oliviera AB, Lapa A]J. Pharmacological evaluation of the
anti-inflammatory activity of a citrus bioflavonoid, hesperidin and the
isoflavonoids, duartin and claesseqinone, in rats and mice. J. Pharm.
Pharmacol. 46(1): 118-122 (1994)

QT A S L7 H1). e E-4), p 102-106

L@ A S &A1), HgEH A (G-6), p 90-94

53

@ jeju



90.

ol.

o2.

93.

4.

90.

96.

o7

Im YK, Lee MK, Lee SR. Elimination of fenitrothion residues during
dietary fiber and bioflavonoid preparation from mandarin orange peels.

Korean J. Food Sci. Technol. 29(2): 223-229 (1997)

Eun JB, Jung YM, Woo GJ. Identification and determination of dietary
fibers and flavonoids in pulp and peel of Korean Tangerine(Citrus

aurantium var.). Korean J. Food Sci. Technol. 28(2): 371-377 (1996)

Kawaii S, Tomono Y, Katase E, Ogawa K, Yano M. Quantization of
flavonoid constituents in citrus fruits. J. Agri Food Chem. 47: 3565-3571
(1999)

Kim JH, Kwon SH, Kim JK, Kim MK. Effects of different Mandarin
fomulations on antioxidative capacity and oxidative DNA demage in

fifteen—-month aged rats. 39(7): 610-616 (2006)

Yoon CH, Jwa SM. Isolation of anti—tumor promoters from Citrus peels. J.

Korean Soc. Appl. Biol. Chem. 49(1): 25-29 (2006)

Kim JH, Kim MK. Effects of different part of mandarin intake on
antioxidative capacity in 15-month-old rats. Korean J. Nutr. 36(6):

559-569 (2003)
Jang SY, Choi HK, Ha NY, Kim OM, Jeong Y]J]. Study on the
antimicrobial effects of citrus peel by different extract methods. Korean

Journal of Food Preservation 11(3): 319-324 (2004)

Ahn MS, Kim J, Seo MS. A study on the antioxidative and antimicrobial

activities of the citrus unshju peel extracts. Korean J. Food Culture

54

@ jeju



o8.

9.

60.

61.

62.

63.

64.

60.

22(4): 454-461 (2007)
Moon SW, Kang SH, Jin Y], Park JG, Lee YD, Lee YK, Park DB, Kim
SJ]. Fermentation of citrus unshju Marc. and functional characteristics of

the fermented products. Korean J. Food Sci. Techol. 36(4): 669-676 (2004)

Song EY, Choi YH, Kang KH, Koh JS. Free sugar, organic acid,
hesperidin, naringin and inorganic elements changes of Cheju citrus fruits
according to harvest date. Korean J. Food Sci. Technol. 30(2): 306-312
(1998)

Lee HY, Seog HM, Nam Y], Chung DH. Physicochemical properties of
Korean Mandarine(Citrus reticula) orange juices. Korean J. Food Sci.

Technol. 19(4): 338-345 (1987)

Whang HJ, Yoon KW. Carotenoid pigment of Citrus fruits cultivated in
Korea. Korean J. Food Sci. Technol. 27(6): 950-957 (1995)

Bae 1], Kang DS. Carotenoid pigments of Oleoresin tangerine peel and its
thermal stability. J. Research Institute of Industrial Tech. and Regional
Development. 8 201-208 (1999)

Seo SS, Youn KS, Shin SR, Kim SD. Optomal condition for
manufacturing water extract from mandarin orange peel for colored rice
by coating. Korean J. Food Sci. Technol. 35(5): 884-892 (2003)

AAA AFAE. AFEsE p.366-367 (2007)

Lee KH, Lee MS, Park SO. Studies on the microflora and enzymes

influencing on Korea Native Kochuzang(red pepper soybean paste) aging.

55

Collection @ jeju



66.

67.

68.

69.

70.

71.

72.

73.

Korean J. Food Sci. Technol. 19(2): 82-89 (1976)

Lim SB, Kim BO, Kim SH, Mok CK, Park YS. Quality changes during
storage of Kochujang treated with heat and hydrostatic pressure. Korean

J. Food Sci. Nutr. 30(4): 611-616 (2001)

Shin DB, Park WM, Yi OS, Ko MS, Chung KS. Effect of storage
temperature on the physicochemical characteristics in kochujang(red

pepper soyhean paste). Korean J. Food Sci. Technol. 26: 300-304 (1994)

Kim YS, Shin DH, Oh HI, Kang TS, Jang MC. Changes in quality
characteristics of traditional Kochujagn during fermentation. Korean J.

Food Sci. Technol. 25(6): 724-729 (1993)

Park WP, Cho SH, Lee SC, Kim SY. Changes of characteristics of
kochujang fermented with maesil(Prunus mune) powder or concentrate.

Korean J. Food Preserve. 14: 378-384 (2007)

e
jut
N
==
e
&
S
ol
2l
BN
-3
i
<

, ol AEw, 49, = A5

A g el E AL 25(2): 98-104 (1993)

[e] S = o] = =
457, A4, AFE, 1Y, 449, FIx, AN AN PRnF

oo 44 sV dAe A AT dmeEier Al 39(2):



4.

7.

76.

Apeh AR S EehE A 24(1): 21-28 (1981)

Kim JO, Lee KH. Effect of temperature on color and color preference of

industry produced Kochujang during storage. J. Korean Soc. Food Nutr.

23: 641-646 (1994)

Moon TW, Kim ZU. Some chemical physical characteristics and
acceptability of kochujang from various starch sources. J. Korean Agric.

Chem. Soc. 31: 387-393 (1988)

Kim DK. Effect of conditions on the physicochemical properties of
traditional kochujang during aging. Reserch Bulletin of Human FEcology.
Mokpo National University 3: 1-13 (2000)

57

@ jeju



N

A
;o.#

o)
=0
_zT
B

(] 30tH ] 40tH

[J 60tH

0 204

1 500

‘mwo

o)

O <

~n

gl

0

s

=0

e

j2)

e

j2)

o) 4|74

0 oo
O o
O o

e

j2)

o
I

o] v7HA

o
I

LO LO LO
< | <t | <
o)
S on | »
<
N | N N
— — —
LO LO LO
< | < | <
b~
N | | » | ™
LO
N | N |
— — —
LO Lo LO
< | < <
<
~ | m» | »n | ™
A
N | NN
— — —
LO LO LO
< | < | <
N
L™ I B O ol oy
o
N | N
— — —
H
= | i ~ | =X OoF
N =0 "
w&. MR
ol N B
Mo

58

@ jeju



(] 30tH [J 40tH

[J 60tH

0 204

1 500

‘mwo

o)

O <

~n

gl

0

N
H

A 7|3

G

=0

O

j2)

0 | 1o
SR
NS M| m
N
— —
Tol o)
< | <
< M| m
N | N
— —
0o | 1o
< | <
1ﬂrr | ™
jons
(SN N
— —
L
e
™ B o)
ml
"W 5
N
Mo

s

=0

e

j2)

e

j2)

Yol Yo N o)
< | <
o m|m|m
NN
— — —
Yo NToN o)
< | <
D m || m
NN
— — —
Yo NToN o)
< | <
1ﬂ,r| M| m|m
jans
NN
— — —
| K| =X
ok | K
L —_—
TN X
=

59

@ jeju



Abstract

Physico—chemical Characteristics of Citrus Kochujang depend

on Storage Conditions and Its Cooking Aptitude Evaluation

Su-Mi Kim
Department of Food Science and Nutrition, Graduate School Cheju

National University, Cheju, Korea

Citrus is a Jeju's representative product and includes many physiological
functional materials. Kochujang is one of the basie, traditional fermented
foods of Korea. The physico—chemical characteristic change of citrus
kochujang was studied as the aging condition and the sensory evaluation was
estimated. Some of the foods were prepared using citrus kochujangs which
has wvarious aging condition and citrus content. Theire cooking aptitude
evaluation was performed After five months of the aging, the water content
of citrus kochujang was slightly increased than as producted state, the
constant temperature aging citrus kochujang showed more high water content
than room temperature aging one. After five months of the aging, the pH
was lowered but the acidity was increased at both aging condition. The
constant temperature aging condition citrus kochujang showed more low pH
and more high acidity. The amount of amino nitrogen in citrus kochujang
was increased after aging at all condition and there was no difference
depending on aging condition. L, a, b were decreased after aging and the

difference was more large at room temperature aging condition. The taste,

60



flavors and overall acceptability of 6% added citrus kochujang was selected
as best one. The cooking aptitude evaluation using 6% citrus kochujang
also showed same result all food except mackerel boiled in soy. The critical
aging condition was room temperature aging condition and 6% added citrus

kochujang was well matched for food.
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