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Abstract

To suppress the gas forming caused by some yeast in the pack of traditional kochujang prepared at Sunchang
area, which is the most severe problem during distribution of commercial products, mustard or horseradish
powder as natural preservatives was mixed to the ingredients of kochujang and left for fermentation in clay
pot as commercial scale for 180 day. The composition changes including quality and gas forming in the kochwjang
containing those additives were monitored physicochemically and organoleptically. The fermented kochujang
containing 0.6% of horseradish showed lower organic acid content than that of the control but amino type nitrogen
content, which is one of the important quality reference of kochujang, was higher in the one containing 0.6%
natural preservatives. No color changed in the kochujang containing mustard but L. and a value were increased
in the kochujang containing horseradish. No difference of free reducing sugars was showed by the addition
of those natural preservatives and the addition of 0.6% horseradish to kochujang had completely stopped gas
forming during fermentation. The overall quality of the kochujang containing 0.6% horseradish was superior
than that of the other treatments.

Key words: fermented hot pepper-sovbean paste, kochwjang, mustard, horseradish, red pepper

S =
HANEp=ate] 7l Ao F 8 fesle Fo2E YA
HETHEAL 0| A EEEAREMY shtz A, AT 7pA e A A 7] BAE 7ER] T 9l Saccharomyces
239 ofuks) 3 gl Bl AFEe] ofv]leal B s 4ke] cerevisiae, Zygosaccharomyces rouxii 5ol & 710 2 o4&
o3t =4t ot Ahago) o ALES el ok whute} §-7] A tH2,3). AF7HA] o) F AR F4] A o R T3
A A=A AH3] 8=l g 5L FolE 24 g 7hd A2 (4,5), A EANET), 282 REF A7k
Hoh ¢35 uiad-L ¢ EA (TR, ol E, 1740d 3 o] &l AR, AEZFAAL olefqt ATHHE E F
zu) F A Ake] 7] Ee] 1 eE oo (1) dA +3F %i-~ oe]-go] girh
AEnFge] Azgdes A5y g o] 5 Bol 22 A ol Y F52 Az} el g
3 Ao *11-5101 94 allvisothiocyanate(AIT)el| &} 3] F2]e] oA
AR ED A AFA PV} AR 2, By F Rz 98A 9lon], =3t AN § FEEF FRA
7tefl vl Z1dqF 2] Afate] BASE RA AP 5 ¥, 223 mEafe] Hale] R Fo] A rFAE T
o ©hE sl Aslol & BAVL ATE 2 ok &, FATLSE AARo] BaEe] gichB9). 3] AITE 1~4 ppm F=el
A5 dEze] M JEL Felod 5 F FHRA Folvh A BEZEA A5 gl z, mdle] AFAAE-2 0003
AR ZTEAL AEAE gle] HAFE AL FEAT L ~04%7} 2.5 Foll dlsf & 2FA A shwmeka 35 oH10).
Al AR H FEEZ JRDEI AN m Y spAa A0 FAANEDF G 2524 EGEA Az == 2F
2 0% =23 AFS 447 gdo] 714 E AR Y FEHTL Yol ¥ah-g Hrlste] AE87104 1804 Fot 545k A,

*Con"esponding author. E-mail: dhshin@rmoak.chonbuk.ac.kr
Phone: 82-63-270-2570. Fax: 82-63-270-2572



606 A - Fo=) -

A% ste} Zhb g A A AEAAS galEgdrled o] A
E By}
AME gl gy
Mz

2 5(chE) e} Fhak(dube))e 19999 F3R) o oA At
R, -7——’?-7.} A ARG A EH e g E e
5’—1‘4 °]"L7V‘-E—"““ Add-g, A71F2>
& ol-g3tdl ) <Ry
2 24120 mesh)dte] A&
a9, AR AvieAtE ’“%H"r& % %4 (120 mesh)3}<]
4%—6}9514. i8d ofkuFdojs}t A F AIT ¥%& &
A3 A# 27k 331 ppm, 314 pm"l‘;’d‘-’-?(ll).

#4 T2 Y] (Table 1)) F3ted n34-E A
50 kg FHNE AEL7) o)A 2kl A2 S A0} =G
A4 F 7t ARE A 98 ooy 2AAR3A0
%200 mm, nylon/15 pm+LDPE/40 im)el =& A 274 &%
H A 200 g S FFrista, UES F30°C 2
71l A 1204 7F 44 Al o

JEPE
FEGF 54 105°C FLAZY 2 A eh(12).
pHE 137 10 goll 539 7558 ¥ I4ke F, pH

RS
) #4319

meter{MP-220, Mettler Toledo, UK)E o] &3}
Ag 5, 2

I, AFE4= 01 N NaOHEZ pH 8322 A
2918 mLeR EASd

M

A= WA A (color and color difference meter, Model
TC-3600, Tokyo Denshoku Co., Japan)& A1-4-3}4 2., o]
®) reference plate= W4 A5 7152 2 L3k 90.2, azt +04,
b3t +3.4% & Hunter scalell €3] L(lightness), a(redness),
b(yellowness)Zt 2 & ZA13HH ch(13).

Table 1. Ingredient composition for kochujang preparation

(unit : g}
)
Raw materials Kochujang
C Mus Hor
Red pepper powder 12,600 12,600 12,600
Meju powder 3,400 3,400 3,400
Shichae soln” 34,000 34,000 34,000
Mustard powder - 333 -
Horse radish powder - - 333
Salt 5,556 5,556 5,506

Malt digested rice syrup.
C control, Mus : kochujang containing mustard powder (0.6
%), Hor : kochujang containing horseradish powder (0.6%¢).
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Table 2. pH varniation of Sunchang traditional kochujang
containing mustard or horseradish powder by fermentation
time

Kochujang” Fermentation time (day)
0 30 120 180

C 47920.017°474+0.01% 4.81+0.01° 431%0.02°
Mus 4.83+0.00° 4771000° 4742003 4.30£0.06
Hor 475+0.01° 4771001° 4.82%0.01° 445£0.02°

USee footnate of Table 1,

“Mean value of triplicate.

YSame alphabet in the same column means no significant dif-
ference at p<0.05.

Table 3. Acidity of Sunchang traditional kochujang con-
taining mustard or horseradish powder by fermentation time
Fermentation time (day)
- . )
Kochujang' 0 80 120 180

C 147310472 1895+1.231% 16.95:0.25° 2862+ 1.35™
Mus  1352+029° 1830%025 16.01+0.24° 28.753.72°
Hor 14481023 15791024 19.38%0.387 24.86::0.44°

1=¥5ee footnote of Table 2.
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Table 4. Amino-type nitrogen contents of Sunchang traditional kochujang containing mustard or horseradish powder by

fermentation time

Fermentation time (day)

3 1)
Kochujang 0 120 180
C 11933+12.037% 100,77 £2.3% 10597 £8.41° 15521 747"
Mus 12473+ 634° 106.07£5.12 104.1322.057 180,81 +1.56°
Hor 11593 £12.45¢ 1319 *£241° 109.83+2.29° 172.25+1 53°

U~9%ee footnote of Table 2.
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Table 5. Color changes of Sunchang traditional kochujang containing mustard or horseradish powder by fermentation time

Fermentation time (day)

. )
Kochujang’ Color 0 80 120 180
C 19.73+0.002 20.0+0.13° 19.6+0.08° 18.270.06°
Mus L 20.40+0.08* 20.1+0.05" 18.8-20.0%° 17.93%0.06°
Hor 19.50£0.08° 20.1+£0.14° 19.2+0.08 18.600.00°
C 2750+0.14° 27.8+017 27.4+0.09° 9570%0.10°
Mus a 27.97£0.95° 274%0.14° 27.1%+0.21° 24.60%0.27°
Hor 27.33+0.19" 279+0.25° 28.240.21° 25.87£0.067
C 12.77+0.05” 125%0.05 12.3+£0.09° 11.47+0.06*
Mus b 13.1340.05° 12.440.05° 11.9+0.09° 10.93+0.06°
Hor 125740.10° 127013 12.3%0.09° 11.20+0.00°
Y~38ee footnote of Table 2.
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Table 6. Free sugar contents of Sunchang traditional kochujang
containing mustard or horseradish powder (unit: %, w/w)

Fermentation time (day)

Kochujang® Free sugar

0 80 120 180

Fructose 1.11 - 0.09 0.16

C Dextrose 0.96 023 0.93 0.18
Maltose 0.98 0.28 1.39 0.22

Total 3.05 0.51 241 0.56

Fructose 1.06 0.65 1.06 0.29

Mus Dextrose 0.90 0.71 2.89 0.42
Maltose 0.99 1.12 1.09 0.29

Total 2.95 2.48 5.04 1.00

Fructose 1.18 - 1.01 0.18

Hor Dextrose 0.96 045 3.30 0.32
Maltose 1.30 0.40 1.22 0.18

Total 334 0.85 553 0.68

"See footnote of Table 1.
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Table 7. Gas formation of Sunchang traditional kochujang containing mustard or horseradish powder by fermentation time

(unit : mL/200 g)

Fermentation time (day)

- 1)

Kochujang™ =, 5 6 7 9 12 16 18 2 180
C - 37o+9493~’> 260444111 292843161 386213161 27685437 14064653 - -
Mur - - - - - 789651 10544730 19584370 -
Hor - - - - - _ _ _ _ _

i’See footnote of Table 1.
“Mean value of triplicate.
No gas forming.



Table 8. Sensory evaluation of Sunchang traditional kechu-
Jjang containing mustard or horseradish powder after 180
day fermentation

Kochujang" C Mus Hor
Order 3.43*% 2.91° 348
Color 3.70° 374 3.96°

Sweety 3.04* 2.78* 3.35°
Sourness 2.96 2.09% 2.39°
Taste Salty 3.04° 317 257
Bitterness 2.43° 235" 2.65°
Pungancy 3.96° 4.30° 4.26°
Pleasant 257 313 3.22°
Flavor  Alcohol 1.35° 1.26° 1.35°
Unpleansant 1.70° 1.87° 1.61°
Overall acceptance 283" 3.35® 374

'”See footnote of Table 1,
“Same alphabet in the same row means no significant dif-
ference at p<0.05.
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