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Abstract

In order to improve functionality of kochujang which is one of the traditional foods in Korea, sea tangle powder(2,

4, 6 and 8% sea tangle powder on the glutinous rice weight basis) was added to the raw material of kochujang and

then investigated the bacterial counts and enzyme activities with control kochujang during the fermentation at 30°C

for 120 days. Bacterial count was about 10* cfu/g at initial stage of fermentation and then maintained 10° cfu/ g after

60 days of fermentation. ¢-amylase activity was gradually reduced during fermentation periods, so the activity was

lost almost at late of fermentation. 8-amylase activity was rapid increased until 30 days of fermentation and the

rapid decreased at 60 days of fermentation and then after 90 days was slightly decreased. Activities of acidic

protease and neutral protease were increased until 30 days of fermentation and then these were shown irregularities

decreased.
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Table 1. Proximate compositions of raw materials for the

preparation of sea tangle kochujang (%)
Glutinous Red . Sea

Component . Koji

rice pepper tangle
Moisture 36.70 16.38 8.61 5.08
Crud protein 8.93 18.11 38.84 7.34
Crud fat 724 24.17 25.29 225
Crud ash 0.22 6.85 456 2219

Table 2. The mixing ratios of raw materials for the prep-
aration of sea tangle kochujang (2

Addition of sea tangle
0% 2% 4% 6% 8%

Raw materials

Glutinous rice 700 700 700 700 700
Koji 2000 200 200 200 200
Red pepper 200 200 200 200 200
Table salt 220 2200 2200 220 220
Starch syrup 350 350 350 350 350
Sea tangle powder - 14 28 42 56
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Table 3. Changes in bacteria counts of sea tangle kochujang during fermentation at 30 {cfu/g)
Microbe Periold of Sea tangle kochujang
fermentation (day) 0% 2% 4% 6% 8%
0 1x10* 25%10* 2x10* 15%x10" 15x10*
30 15%10° 3x10° 4x10° 6x10° 6x10°
Aerobic 60 5% 10° 45x10° 4x120° 4x10° 6.5x10°
90 3x10° 45x10° 1x10° 3x10° 1x 10
120 1x10° 1x10° 15%10° 1x10° 1x10°
0 15x10* 15x10 1x10* 15x10* 2x10*
30 25%10° 1x10° 15%10° 2x10° 35x10°
Anaerobic 60 1x10° 1x10 1x10° 3x10 1x107
90 3x10° 1x10° 1x10° 1x10° 15x10°
120 2x10° 1x10° 1x10° 25x10° 35x10°
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Fig. 1. Change in ¢-amylase activity of sea tangle kochujang
during fermentation at 30C.
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Fig. 2. Changes in B-amylase activity of sea tangle kochujang
during fermentation at 30C.
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Fig. 3. Changes in acid-protease activity of sea tangle
kochujang during fermentation at 30C.
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Fig. 4. Changes in neutral-protease activity of sea tangle
kochujang during fermentation at 30C.

BEole 309 ofF AA AgfFoM EnHQ ¢ss
HojdA gashks Age e gink

ole %A Ay mt Y Friste] £4
Ztzt 241~5.28 uint/ge 2 Hiu QrtE Hel ¥
Zasahe Ba[20)9 A 2549 proteases
30973l &40l %A UrE}‘xk‘:* B[], #3usd
% acid protease= 54 30¥o] Hge HEus B
[9]¢} neutral proteaseA AL 3045970 =& gL
Hedokes Ba2719h dAete A3e HHYo4 acd pro-
teases <A 90¥d H3 g Z3 ojF pASET
G4 FAA ene 2t
Shin §[29]¢] Baohe Aolsigit).

S

o B
Emmm
oY ox o 2

}:l

neatral proteasex

2 o

SElvete A% HaAEN 15339 B5H 2 )%
A& F7H917] st ARA 989 FRTA ) et
2%, 4%, 6% % 8%2] TAv} B2g Hre T =29
A 30TAA 12097 SAANAAN Agse L84
AESAT 1379 ATt $4 271 10° cfu/g 5
oA Zuate] &4 309de 10° cfu/ge] 43S 1JE

3609 olFole 10° cfu/gel +F& FAse Tt
o 10° cfu/ge fRBAEH hAuke] H7h 7 Fol
UL PYEY Y& 2 FFE VAAE EYT) &
g4 49 AgELQ o-amylased] BAL N3] 7}

Forr o}ﬂ £ M o

Vol. 11. No. 5 (2001. 10) / 397



ez - gL -

&dto] 4 Folde Bie 4o AY HAEHAUY G
SEAQ B-amylased] AL &4 30Y7HA] & Zo g
7S &4 609 F43] Zastgen, duyoz
x5 vste thAlel 15339 f-amylase E40)
OFZF EA vElytth 9id B E 49 acid protease ¥
neutral protease®] 84L& <A 0Y7A= F7Heg ot
3 ojFle EFAA F4ESE Holn 120474A] 7
23t

1. Bae, T. J. 1989. Rapid processing of fish sauce by
enzymatic hydrolysis and improvement of its quality.
Ph.D. thesis, National Fisheries University of Pusan.

2. Cho, H. O,, S. A. Park and J. G. Kim. 1981. Effect of
traditional and improved Kochujang Koji on the
quality improvement of traditional Kochujang. Korean
J. Food Sci. Technol. 13, 319-327.

3. Choi, . H, J. S. Choi, D. 5. Byun and D. S. Yang.
1986. Basic studies on the development of diet for
the treatment of obesity. [I. Comparison of the
inhibitory effect of algae and crude drug components
on obesity. Bull. Korean Fish. Soc. 19, 485-492.

4. Chun, M. S. 1989. Characteristics of Kochuzang by
Brewing Method and Gamma Irradiation. Ph.D thesis,
Seoul Women’s University.

5. Kang, S. G, L. B. Park and S. T. Jung. 1997. Char-

acteristics of fermented hot pepper soybean paste -

(Kochujang) prepared by liquid beni-koji. . Korean ..
Food Sci. Technol. 29, 82-89.

6. Kim, H. S, K. Y. Lee, H. G. Lee, O. Han and U. J.
Chang. 1997. Studies on the extension of the shelf-life
of Kochujang during storage. ]. Korean Soc. Food Sci.
Nutr. 26, 595-600.

7. Kim, K. H,, J. 5. Bae and T. S. Lee. 1986. Studies on
the Quality of Kochujang Prepared with Grain and
Flour of Glutinous Rice. ]. Korean Agricultural Chemistry
and Biotechnology 29, 227-236.

8. Kim, M. 5; I. W. Kim, J. A. Oh and D. H. Shin. 1998.
Quality changes of traditional Kochujang prepared
with different Meju and red pepper during fermen-
tation. Korean ]. Food Sci. Technol. 30, 924-933.

9. Kim, Y. S. and H. I. Oh. 1993. Velatile flavor com-
ponents of traditional and commercial Kochujang.

38 / AHzesn)

334 -

11.

12,

13.

14.

15.

16.

17.

18.

19.

Korean |. Food Sci. Technol. 25, 494-501.

. Kim, Y. S, J. Cha, S. W. Jung, E. ]. Park and ]. O.

Kim. 1994. Changes of physicochemical characteristics
and development of new quality indices for in-
dustry-produced Koji Kochujang. Korean ]. Food Sci.
Technol. 26, 453-458.

Kwon, D, J., J. W. Jung, J. H. Kim, J. H. Park J. Y.
Yoo, Y. J. Koo and K. S. Chung. 199. Studies on
establishment of optimal aging time of Korean tra-
ditional Kochujang. |. Korean Agricultural Chemistry and
Biotechnology 39, 127-133.

Lee, H. Y., K. H. Park, B. Y. Min, J. P. Kim and D. H.
Chung. 1978. Studies on the change of composition
of sweet potato Kochujang during fermentation. Korean
J. Food Sci. Technol. 10, 331-336.

Lee, K. H, M. S. Lee and 5. O. Park. 1976. Studies
on the microflora and enzymes influencing on Korea
Native Kochuzang(Red Pepper Soybean Paste) aging.
J. Korean Agricultural Chemical Society 19, 82-92.

Lee, K. S. and D. H. Kim. 1985. Trial manufacture of
low-salted Kochuzang(red pepper soybean paste) by
the addition of alcohol. Korean |. Food Sci. Technol. 17,
146-154.

Lee, K. Y, H. 6. Kim, H. G. Lee, O. Han and U. J.
Chang. 1997. Studies on the prediction of the
shelf-life of Kochujang through the physicochemical
and sensory analyses during storage. |. Korean Soc.
Food Sci. Nutr. 26, 588-594.

Lee, T. S, H. O. Cho, C. S. Kim and ]. G. Kim. 1980.
The brewing of Kochuzang(red pepper paste) from
different starch sources. Part 1. Proximate compo-
nent and enzyme activity during Koji preparation. ].
Korean Agricultural Chemical Society 23, 157-165.

Lee, T. S, S. O. Park and S. S Kung. 1984.
Composition of fatty acids and alcohols in liquid
Koji Kochujang. Korean |. Food Sci. Technol. 16, 165-168.
Nakashima, H., Y. Kido, N. Kobayashi, N. Motoki,
M. Neushal and N. Yamamoto. 1987. Purification and
characterization of an avian Myeloblastosis and
human immunodeficiency virus reverse transcriptase
inhibitor sulfated polysaccharide extracted from sea
tangle. Antimicrobial Agents and Chemotherapy 31, 1524-
1528.

Nishino, T., Y. Aizu and T. Nagumo. 1991. The
relationship between the molecular weight and the
anticoagulant activity of two types of fucan sulfates
from the brown seaweed, Ecklonia kurome, Agric. Biol.



20.

21,

23.

24,

25.

26.

EREER

iy
e

it

Chem. 55, 791-797.

Oh, H. I and J. M. Park. 1997. Changes in microflora
and enzyme activities of traditional Kochujang pre-
pared with a Meju of different fermentation period
during aging. Korean | Food Sci. Technol. 29, 1166-
1174.

Park, C. H, S. K. Lee and B. K. Shin. 1986. Effects of
wheat flour and glutinous rice on quality of Kochu-
jang. |. Korean Agricutural Chemistry and Biotechnology
29, 375-380.

. Park, J. M. and H. L. Oh. 1995. Changes in microflora

and enzyme activities of traditional Kochujang meju
during fermentation. Korean ]. Food Sci. Technol. 27,
56-62.

Park, ]. S, T. S. Lee, H. W. Kye, S. M. Ahn and B. S.
Noh. 1993. Study on the preparation of Kochujang
with addtion of fruit juices. Korean |. Food Sci.
Technol. 25, 98-104.

Park, W. P. 1994. Quality changes of Kochujang made
of rice flour and rice starch syrup during aging.
Korean |. Food & Nutr. 26, 23-25.

Rhy, B. H, D. S. Kim, K. J. Cho and D. B. Sim. 1989.
Antitumor Activity of Seaweeds toward Sarcoma-180.
Korean J. Food Sci. Technol. 21, 595-600.

Shin, D. B.,, W. M. Park, O. S. Lee, M. 5. Koo and K.

-

[o]

9]

=4

27.

28.

29.

30.
31
32.

33.
34.

2484 W

-3
T

S. Chung. 1994. Effect of storage temperature on the
physicochemical characteristics in Kochujang(Red Pep-
per Soybean Paste). Korean ]. Food Sci. Technol. 26,
300-304.

Shin, D. H,, D. H. Kim, U. Choi, M. 5. Lim and E. Y.
An. 1997. Changes in microflora and enzymes activ-
ities of traditional Kochujang prepared with various
raw materials. Korean |. Food Sci. Technol. 29, 901-906.
Shin, D. H,, D. H. Kim, U. Choi, M. S. Lim and E. Y.
An, 1997. Physicochemical characteristics of traditional
Kochujang prepared with various raw materials. Korean
J. Food Sci. Technol. 29, 907-912.

Shin, H. J., D. H. Shin, Y. S. Kwak, J. ]. Choo and C.
H. Ryu. 1999. Sensory evaluation and changes in
microflora and enqyme activities of Red Ginseng
Kochujang. J. Korean Soc. Food Sci. Nutr. 28, 766-772.
KA EARLE - BAERT 1%L BADME-K. =
ILTDIXAT I EHIR. A AKER g, 33, 41-46.
P s—. 1989, BESHEOEIER. £/LE 61, p.
605.

TR 1997. BB (FBE RS Bast 'R Ao
HiREE.

FHE. 1986, WBlO) MEREAG. RULL TR PR
AT, KHE TR 1959 0 ARBEE e 54(6),
88.

(Received June 22, 2001; Accepted July 30, 2001)

Vol. 11. No.5 (2001. 10) / 399



