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Abstract

In order to manufacture the low salt and functional Kochujang, salt amount was reduced to 6% and
chitosan was added to 0.25% to the Kochujang preparation. The contents of ash, moisture, crude fat
and crude protein in Kochujang were not affected by the reduced salt concentration and chitosan ad-
dition. pH and titratable acidity were not significantly changed by the addition of chitosan. Ethanol con-
tent was higher in 6% salt Kochujang than in 9% salt Kochujang and decreased by the addition of chit-
osan, Reducing sugar content was lower in 6% salt Kochujang than in 9% salt Kochujang and increased
by chitosan addition. a-Amylase activity was slightly inhibited by the addition of chitosan, however, 8
-amylase, acidic protease and neutral protease activities were not affected. Amino nitrogen and am-
monia nitrogen contents were higher in 6% salt Kochujang than in 9% salt Kochujang, but ammonia ni-
trogen production was significantly decreased by chitosan addition. Also the growth of bacteria and
yeasts were slightly inhibited by the addition of chitosan. From the above results we concluded that
0.25% chitosan was the good concentration to prepare the low salt and functional Kochujang.
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Table 1. The mixing ratio of raw materials for

the preparation of Kochujang (%)
Sample No. Control Chitosan added
Materials S 1 $2 S3 S4 S5 S6

Wheat flour 43.08 46.69 46.69 46.69 46.69 46.69
Glutinous rice 1.70 1.78 1.78 1.78 L78 1.78
Liqueifying enzyme 0.05 0.05 0.05 0.05 0.05 0.05

Koji? 0.01 0.01 0.01 0.01 0.01 001
Salt 9.0 60 60 6.0 60 6.0
Red pepper powder 13.0 13.0 13.0 13.0 13.0 13.0
MSG 0.80 0.80 0.80 0.80 0.80 0.80
Water 32.36 31.67 31.42 31.17 31.37 31.41

Lactic acid - -
Chitosan - - -

0.25 0.25 0.25 0.25
0.25 0.05 0.01

U Koji of cultivated Aspergilius oryzae
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Table 2. Instrument and working conditions for
amino acid nitrogen analysis by amino acid nitro-
gen analyzer

Sumigraph Shimadzu gas
Instrument  N-300 Chromatograph
(reactor) GC-8A
(detector)
Condition temp. : 45C column : MX-13x
time : 2.5min (60~80 mesh,
He flow rate : 0.3 1mx2mm)

(¢/min, 20C)
sample size : 1ml

injection temp. : 120
column temp, : 120C
detector temp. : 120C
current mA : 160
detector : TCD

g gAMsigct, oAl Awe 37, 29, &
R 30T, 7Y W & FE AEHg. AeEs
uljx]9] F3L beef extract 0.3%, peptone 0.5%,
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Table 3. Moisture, ash, crude fat and crude pro-
tein contents of Kochujang

Composition{(%)

;ample Moisture Ash C;:?e p(;gtlgﬁl
0.

ov 42) o 4% Ol) 42) ov 42)

S-1 3994 40.94 10451059 0.71 0.79 8.75 8.63
S22 3939 43.62 7.56 7.75 0.66 0.75 9.25 9.4
S-3 40.24 4230 7.51 753 0.64 0.78 9.13 9.39
S-4 39.35 4143 7.41 7.64 0.62 0.74 9.13 9.26
S-5 40.11 41.82 7.49 7.62 0.61 0.75 9.13 9.41
S-6 39.68 42.86 7.40 7.63 0.66 0.75 8.94 9.26

U Before fermentation
? After fermentation for 4 weeks
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Fig. 1. Changes of pH value during the aging of
Kochujang.
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Fig. 2. Changes of titratable acidity during the
aging of Kochujang.
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Fig. 3. Changs of ethanol content during the
aging of Kochujang.
—B—S1 ——52 —@—53 —AS54 At S5 wwx-SE

Reducing sugar(%)
b

Wesks

Fig. 4. Changes of reducing sugar during the
aging of Kochujang.
W51 ~——S52 —@—S53 —A=S4 —tm85 x-S6



Vol. 10, No. 2(1997)

AL gasithe J §99) Basks golsiiion,
SAZE7] MAE F71EE $4 609 ©1F-FE AA
3 Zasidvhe o] %9 Bishs FARE Aol
o ole 427 e Aed 98t 15 Az
A7 A=A kel Agos gdgo] F43 F7}3)
o} 54 25 o]FREE S4, S5, 56, S-3, S-2 A
B oo 438 440l §EE ddde davt v
oHe Aoz vehged, ole e AgRot
and os) dmg Lo Lusz BATe] dol B
o7} W<l Aoz AztErt,

5 B4

I3 w4712 W& amylase #49 Wsl=
Fig. 5, 63 21}, a-Amylase?| 7§ <4 27128 4
33 B2 BAHL Holn & W3} Qlo] A 457k o
AL 2 Frbehe AEE BT, FIEA A
3l S-4, S-5, S-67NA FH7QA S-1, S-2, S-37R
o} o7k Yo AES B o)l HrbE F1E Ak 9
A BAaTAo] ozt A e Hoz A g
-Amylase®] ¢ 27| A8 G243 T8k 1
FA ol Tdg F MAB] Al gAdhs Age
2 7184 37l nE EEd folAde i) ol
A= §4 304714 g-amylases] #/do] Fiairt

a —Amylase activity
(unit/g)
8

Weeks

Fig. 5. Changes of o«-amylase activity during
the aging of Kochujang.
W51 ——S52 —@—S3 - Sd ot SF X S56

3

£ —Amylase activity
{unitv/a)
8 @

Fig. 6. Changes of S-amylase activity during
the aging of Kochujang.
51 —€—S52 —@—S53 —A-S4 At S5 X Sb

AR FRIE AND 7154 2Fg Az 197

7} 30 o] ¥ FAsdthe o] 599 Hie} &4 %7
FE 90U 7k AL Fotsielrl 90d ol ¥ 4 458
FABATH=E 7 590 Raol= Ao, &4 T~
1097k g-amylasee] &4do] 543 Z7shdrt o
o|ZRE A o] B89 B ol vl A
S 2¥ed, olzis Az 2 o A g gate) H
77} B-amylaseo] 4o & FFS v XA P A
2 A,

353 %A 2 protease B4 o] Wl Fig. 7, 8%
gt} 2Hd proteased] F-$ 54 257 o] F7}
Hrprt o) F FHhdte S Jellded, o2d &
Ax el Wile o] 99 H o)A 10U Haxo) =
23 F AS A cE B g AE8e e
WAck, w3 FIEAH 2 Z ok Yz} FEsel vl
o Ao} o7k TA vehdEd), o] 599 BadME
1534 A ZA pH7F 3.00] 2 F BHig F7bstg 7]
ol E4 99 ABE rpxgtoL), B dApaAMe
0.25%2] R4k& 7 ste] 27) pHIY 4.8~4.98 13
o] Al zgol whet 4+A) proteases] BAE F7HAIT]
o=@ AzteEy, 7184 3 A protease] A4S
A& atA) ke Aoz AzrdT), $4 protease?] 75-$-

=4 2715 MA8] 2t A8 KA, 53]

AR NEA HATS] Bl e Aoz Uity
70

2z “r

z @

e

zg a5 X

2E g

=25

o B

g =
2

Waeks

Fig. 7. Changes of acid protease activity during
the aging of Kochujang.
~MW—S1 ——52 —@—S53 -A~S4 A S5 wox56

70

N

8 8

|

Neutral protease activity
(unit/g)
&

3

=)

2
Weeks

Fig. 8. Changes of neutral protease activity dur-
ing the aging of Kochujang.
- B—S1 ——S52 —@—S53 —A~S4 AS§ x-56



198 el - AA -
ol Ao wE pHel 7Hie} A Hrle| ok pH
A3lZ 4 protease FAo] bzt AAIH Aoz A7}
g},

6. AA3lEtE

olv| E] A= @ AFRH 54 4FANA AL
%‘—7}6}5 A%s 2 (Fig. 9). 29 9% Hrbe)

18 M A8 Fokste] A 430l 211.5mg%el =
%.}5}9&0‘4 21 6% H7TE FHA 2 Rk @)
of ol #AAGle] F43] Srste] %A 15/l 230~
245mg %= F71e & &4 4Rl 287~318mg%
7R FstAch W AdEFEsT) oju iy Ao
F7tel 7 & a9o s Fgdhe AOE vEhten,
HAEEE WHE A5 olvmabd AAE AEHA F
THA 47138 49 EEATlE AeE vehd
o 54 2719E 43711 droly] die AlEo
we}t 60~76.8mg%olA 100~170mg% 744 A% 5
Jbetdth(Fig. 10). o] 5572 wiojx] &

/H 27]

10~20mg%l A %4 45 20~50mg%7tA) AL 57}

a}aau}: A% 57 ARe vEsigon, suvok)
A9 B L BID AT eI, s @

°l gRuold) A4 gge] £ Aols Uepd AL BA

‘.N nJN

el o],

o Sl wnoldl A8 wAY

Amino nitrogen content

2
Weeks

Fig. 9. Changes of amino nigtrogen content dur-
ing the aging of Kochujang.
W51 —€—S2 —@—S3 —A=S4 AtnS5 x-S

- 180 - S
< *
% 160 ] el B
3 | —— %
s} 140 . T

g e 3
< - P
% { AT
=2 w 7 JE—
c= P
a @ o7 -
= X
S 60 i
£
£ A -
Z 40

Weeks

Fig. 10. Changes of ammonia nitrogen content
during the aging of Kochujang.
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Fig. 12. Changes of viable cell of yeast during
the aging of Kochujang.
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