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Abstract

Physicochemical and microbial characteristics of traditional kochujang (fermented hot pepper-soybean paste)
collected from 55 households at different regions were investigated. The traditional kochujang contained 46.
71+5.98% moisture, 46.87+8.83% total sugar, 11.77+3.90% crude protein, 15.01+6.48% salt, 27.52+7.
32% reducing sugar, 0.26+0.15% amino nitrogen and 2.69+2.35% ethanol. The pH and titrable acidity were
4.60+0.23 and 27.26+10.98 m//10 g, respectively. The average water activity of traditional kochujang were
0.7940.04. The Hunter L, a, and b values of kochujang were 16.03+2.89, 20.42+4.37, and 9.71+1.92,
respectively. The viable cell counts of aerobic, anaerobic bacteria and yeasts in the traditional kochujang were
1.02 10°+1.29x10° CFU/g, 2.24x10'+3.90x10" CFU/g and 5.90x 10°+2.25x10° CFU/g, respectively.
The kochujang collected from various regions showed quite strong liquefying and saccharogenic amylase and

protease at different level by samples.
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Table 1. Instrument and operating conditions for
ethanol analysis by gas chromatography

Instrument Pye Unicam Model 4500 (Philips)
Porapak type Q (100-120 mesh),

Column Stainless colum 3.0 mm X 1.8 m

Detector FID

Column Temp. 120°C

Detector Temp. 200°C

Injector Temp. 150°C

Carrier gas N: (20 mi/min)

olgddE
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Table 2. Chemical component of traditional kochujang at different regions
. Moisture A.CIdIF ¥ Total Reducing Cmd’e Amino-N  Ethanol NaCl  Sample
Region (%) pH (Titration ~ sugar sugar protein (%) %) (%)  number
ml/10 g) (%) (%) (%)
Kangwon, 49.54" 4.58 41.35 43.03 32.81 16.46 0.41 372 19.65 7
Kyonggi +4.05%  +0.14" 11697 £11.577 £874° +£403" 10170 £418 4266 6
Chungcheong ~ 50.37 4,63 31.01 42.75 26.56 13.30 0.37 223 2101 20
+759  +0.12"  +1321Y  £11.60° +£752" +4.74°  £020" +£256° +939° 14
Chonbuk 46.92 4.49 26.38 47.83 26.94 11.00 0.21 1.98 15.20 8
+£5.69  +£0277 +£6.55° 694  £7.83° £2757  +0.077  +£1.380 567
Chonnam 4563 474 19.80 46.31 25.59 9.01 0.19 3.25 13.35
+6.057  +0.227 +4.587 842"  +686” +217°  +0077 +£2.40° +4.69
Kyungsang 42.84 4.63 27.40 51.90 28.44 13.26 0.28 2.79 8.92
+508”  +0677 £891bY 8177 398" £381° 020" +£1.89° +5.16
Average 46.71 4.60 27.26 46.87 27.52 11.77 0.26 2.69 15.01 55
+5.98 +023  +1098 +8.83 +732 +3.90 +0.15 +235  +6.48

YWalues are mean+SD

PMeans with the same letter in column are not significantly different at p<0.05 level by Duncan's multiple range test.

Table 3. Water activity and color values of traditional kochujang at different regions

Color values

Region Water
& activity L a b

Kangw(m, Kyonggi 0.78+ 0.048)0 16.02+1 .873) 19.72+ 3633) 9.42+1 .25”
Chungcheong 0.811+0.02? 17.27+4.50° 21.97+6.50° 10.22+3.17%
Chonbuk 0.79-+0.05% 15.82+2.73% 21.29+14.07" 9.84+1.75°
Chonnam 0.80+0.04” 16.38+2.747 19.50+3.63 9.84+1.81"
Kyungsang 0.80:+0.03” 15.0+3.01° 19.24+5.25% 8.98+2.04"

Average 0.79+0.04 16.03+2.89 20.42+4.37 9.71+1.92°

%2 See foot notes of Table 2
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Table 4. Viable cell count of traditional kochujang at different regions

(CFU/g)

Region Aerobic bacteria

Anaerobic bacteria Yeasts

Kangwon,Kyonggi 435x10" "+8.48x 10" ™

1.23x107+1.30x 10’ 457x10°+637x 10° "

Chungcheong 2.28x107 +£3.29x10°” 1.20x 107+£1.25% 10 408X 10°+6.12x 10° ¥
Chonbuk 1.16x10° +1.49x10°? 3.53%10'+5.59% 10 5.51x10°+1.24x10° 7
Chonnam 6.15x 107 £1.02x 10° ™ 2.25x10'+3.28%x 10 6.94x10°+1.07x 10"
Kyungsang 7.87x 10" £1.03x10* ™ 6.60x 10°+5.64 x 10° 332x10°£3.91x 10° 7

Average 1.02% 10° +£1.29%x10° 224X 10°£3.90% 10 5.90x10°+£2.25x 10°

Y3AGee foot notes of Table 2

Table 5. Amylase and protease activity of traditional kochujang at different regions (Unit/g)
g

Region Liquefying amylase  Sarccharogenic amylase Acidic protease Neutral protease
Kangwon, Kyonggi 1.279+126™ 213.09+ 78.86" 6.27+5.54" 2744273
Chungcheong 0.28 £021" 12452+ 17.23" 2.77=1.07° 1.40+0.77"
Chonbuk 205 +3.647 176.75+107.72" 5.78+2.16" 1.92+1.817
Chonnam 591 +5977 114461+ 53.66” 4.12:+1.63% 241+ 171
Kyungsang 0.90 £1.01" 175.06+ 80.25" 7.0942.517 4.06+2.36"

Average 258 + 421 159.57% 86.65 5.284:2.89 2401021

"38ee foot notes of Table 2

aFAe] wexd Fog geldl Awe Pl o
el Lk 9 A ws AAse el a g 3
Aol sk b gl AL 247} 1603, 2042,
9.710]15 2w -2} <) XPOI‘“ Hadch mEae] Ax
E L, a, bt =¥ HAFl b4k AR 7330
L, a, bgko) ZH7} 4138, 13.6, 27.190] 1 wk™e] w3
o} vlmsled B o AEmFAo] s} Forpe]F
#4) a ghol T b gho] wob 2R A2A] 3127
o} Bole algsls AEEAlel w|sled m3rbE AL
gfo] B o2 FA )

o
ol ki 0:*:
o

NO{N

B

A Fel stolut 7] Al Fojste ot
= of 3714 At} 714 A, ARsE A
W2 =g A7 (Table 4) 3714 AlF5E 1.02x10°
CFU/g5320 2, 2.24x10' CFU/g =59 #7114 Al
Tl vsled Wokon AR4E 59x10° CFU/g
Folyr}. ol= Aoz e uF 2} 2] A-F7}F
10° CFU/g S50l T ARSE &4 4047l 10"5
CFU/g & omﬂ o] 597} oF 52 Mo} AW
743k 7HE"w aFxgelA 371435 714 "“‘é—'_"—r*‘
10° CFU/g 5019l )l o1®9] B Gl Histey A4
F7t 453 lgOP 7k 7H el A e AEA IFA
o] A% HAA Al cdgfel E Ao A
A7kl 2 2] afAgolet Alsel wet A
o7} Al a dRA e nFAE A3t 72
el Aol glleh. Ebx| ol vlste] dAgd =7t

@A e AepweAd 1FEAL AdFr B3

vl 22 7;13—

wFA}el] v}
SN

=%
S A el Aol

- giziont Ay o

352 gz aFAe], AEgstH A - A7
A 1A}, protease—‘: AFA) - ZA] protease B

AFA Qo) 4] $AEE aFAbo] Elx]Y o v]3le] §-9]
AH(p<0.05) 2.2 ¥t FAAY 3L Aukde
2 82E f49 FAlo] A ey} o] 71F o
A AR 2323 oo Wl vl E2] xfo]e
A e ez FA" Ve QA uxAte] &
28AS HE &3, g AR, 35 1E 297l
w3l A7} o-amylase} B-amylases A 237 o]
Bem3Ad nate] &4 Ar|2bellA Y53 UL
™, protease® 44l protease A TFA o], FA
proteaset= H-2-i53o] Mubxo g okxt Eghrial
B3k up glo} ¥ Azeli= xpo]r} Uit mdt

>

<

K



49 BG4S ML A9 amylasels 54 &
71(10-404d), proteasex= F7](40-50)ell w]aLd F51
o] & zhashd AAOL 54 27](20-30U )0l O
v SAZ S 7R B 4gkA] o] gt A o] Ay Ao
B g v} glo)

Aan

2 ¢
Seuet afel AE 2014 E wage] £

of wlAEAtat o)slatA]ql

5 o
aEFe| HF R

15%, | BH& 2.6942.35%0]19) 37, pH: 4.60+0.23, 2
AHAE = 27.26+10.98 mi/10 go]gict. HE
FRIMN T 0.79+0.04, M= Lgte] 16.03+2.89,
agke]l 20.42=4.37, bgke] 9.71+1.920]]c}.

2 31 AdH (A7 A, avge 7t L
02x10°+1.29x 10* CFU/g#} 2.24x 10°+3.90% 10’

5k

=3
JFA

42| g4ao] Folxglc)
ZAle &
B A= 1994-19954 Febr| ez B3 ol

ARGz 3R A7 AFe] A ofe 3H
A=yt

MO

L o]« mrFAd el oS
3poll W A7 A3 th ok whapetel

3}
3t g}

2. o]ellg AR A stel] 28t wFApe] ofzof gk AT
353183 7], 22, 65 (1979)

3. 2FE, AET, o9}, AFTE, olels  AepE Ayt
AEmage| Ay zalel Ay Iarp3lets|x], 24,
21 (1981)

o) ey 8 A rA ol

10.

11.

12.

13.

17.

18.

19.

20.

21.
22.

24.

26.

oAz, olB s,

AR E, 20", o]

AR, AR, AR AE] R

CQFE S, A @A R 44

161

&3] ], 13, 319 (1981)

2 A A 13 SAle] WA=
vl AE W # Aol @ A7 ek A, 19,
82 (1976)

S A, WEA A, e E A, FEAr A 12
54 F AR fae] W Al EeE|,
25, 502 (1993)

—‘roé 24l

Falata) %), 4, 43 (1963)

Z} /Ké

2

(A1R), 353 5471 7b52] A ste) 2
71 &4 71Eed R, 5, 11 (1966)
Fol FaAE
R v A ze] wig). gharedofalabals 4], 16, 35 (1987)
Aoda Al A, eFd A maabe) 4
o) Wt A E9eke] A, 26, 389 (1994)
A& Aot gl Al agake) g4
- ZheredofAlefahel A, 16, 27 (1987)

2Fd AW T SR d| AR
E7}ets] 7], 25, 494 (1993)

F AN A 23 AlE F oolales EAw) 1)
7)ol B v AlFolshal wAREES] = (1993)

oft
o

Fax Ay

LSS, SR A o) dAATe B @
S 5YeH30 7], 34, 130 (1991)

sl v Fel] sk o] Zeel male} 1 9%

g st HALekel ey (1992)
S, o A wig oS SA 3 e AR

FaHe] W g Eaea)a], 27, 56 (1995)
T AR R S E vIAEE ARl
5. v oAbl ghan 4 Abshe] = (1989)
A dgrbd el Azl ek o
S A 2-atehs], 10(5), Q14 (1995)
SHISRERAIER | ERERE Y. HREPE, B,
pp.1-34 (1968)
Thomas, Y.O., Lulvwes, W.J. and Kraft, A.A.: A con-
venient surface plale method for bacteriological ex-
amination of poultry. J. Food Sci, 46, 1951 (1981)
MERCK: Handbook of Microbiology, p. 66 (1965)
Martin, F.P.: Use of acid, rose bengal, and streptomycin
in the plate method for estimating soil fungi. Soil Sci.,
69, 215 (1950)
- AR, MR RO RS S B BTSRCE
—EIEPROBokE L R L ORR.  FIANRETTE
3, 54, 88 (1959)
TR, (SRR ERCREE, PoIORELL - JRGREERE
FLFHL - ErREsEs.  [TASHREIER, 11, 10
(1964)

Ll

?‘ﬂ.

E

BRI R BERTTFOAQ). HEEE, S p.240

(1956)
SNeE bRl 4B wAEAY S4F
504 E 35181 4] 26, 23 (1994)

;g

W3}

(199513 10 931 % %)



