KOREAN J. FOOD SCI. TECHNOL.
Vol. 32, No. 4, pp. 867~874(2000)

719 x2jof olgh n&EFo| By HE}

HES - e - peE - AT
AR S ETHT-AIETHAE), AN AFAFet

Characteristic Changes of Kochujang by Heat Treatment
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Abstract

Kochujang, which is one of most favorable fermented hot seasonings in Korea, has swelling problem and
color changes during distribution. To stop the gas formation, heat treatments were conducted at 50°C to 70°C
for 5 to 15 min. at the beginning or after 40 days fermentation. Yeast were not detected at 60°C for 15min.
heat treatment and bacteria were not effected in number that is concerned in fermentation of kochujang. At
above heat treatment, there was no effect a-amylase but B-amylase activity was increased in heat treated
kochujang. The acid protease activity was higher than nonheat treated kochujang after 60 days fermentation
but neutral protease decreased after 80 days fermantation. The L, a and b value by Hunter were gradually
decreased during fermantation and AE value showed difference in kochujang heated before fermantation. The
total hydroxy methyfurfural content was increased, and carotenoid and capsanthin in heated kochujang

decreased during fermentation.
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Table 1. Mixing ratio of raw ingredients for preparation
of sikhye kochujang

. . . Place
Raw material Weight(kg) Ratio(%) collected
Glutinous rice powder 80 229 Sunchang
Red pepper powder 110 314 Sunchang
Meju powder 40 114 Sunchang
Salt 60 17.1
Malt powder 18 52

Water 42 12.0

< 23 AEF 71E2E A

M &Y

A} 2} A| (Tokyo Denshoku Co. Japan, Model TC—
360)2 Hunter scalecl] W&} L(lightness), a(redness),
b(yellowness)$} AE ((L,-L,)+a,a ) +byb, )13 322
B3

L, a, ¥ b 271 L,a b @l L, a H
b= He ¥ L,a¥ b .

Amylase % protease BT XM
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a-amylase: 0.5% H¥4H(1% AEELA 1mLe
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mLE #H7sle 30°ColM 3087 HREAIA o 05
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AD(Shimadzu, Japan)E A}4-3l9X  column&
bondapack(C,, column, 3.9mm, water), eluent:=
methanol : water(10: 90, viv %), 42 0.8 mL/min,
UV detectors 280 nm, &£+ 35°Coll Al 2459},

Carotenoid §E92 A|& 2gef oMME 25mLA S
43)(100mL) &3 F 4200 rpm, 30 min)3ted o
}¥H(Whatman No. 42) <] 1mLE & petroleum
ether SOmLE A-83}ed 450 nmel N FRES 24
3 F34 4250002 AALSk carotenoid 3k ®
Alste=.

Capsanthin 192 A8 1gol| benzene 50mL&
g A7 AvE F e T ojele 483
nmell A 243led AAbskict,

< -

7k 74 DAl S wat
SR A4 : A SE R AEE 109 %
Ee I3 nlE F40) WEE Bel Table 29
Aok Aee Bl A AdNELs woa
£, 2913 A7l we} F4v 3 pasid BRe)
AS 6, 158748 AAdAe) Slal HEHA Qe
Szoz aslsls 2ehd A2 A$ 5070°C A
dexdA Azl met 2 Aolrl ggen &

Table 2. Changes in number of microbes in kochujang
after 10 days fermentation (25°C) heated at the

beginning,

Temp.(°C)/ Bacteria Yeast Mold
Time(min) (CFU/g) (CFU/g) (CFU/g)
Control 2.5X107 6.65 X 10* 1.0X10°
50/5 1.9X 107 102X 10° 90X 10
10 1.4X107 6.6 X10° 6.0x10*
15 1.2x10 6.5X10° 54x10*
60/5 9.5x10° 2.5%X10° 2.8x10*
10 6.5X10° 1X10° 26X10¢
15 1.0x1¢ - 1.2X10*
70/5 1.2x107 -
10 1.1x10
15 1.0Xx107
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Fig. 1. Changes in the number of yeast of kochujang
heating at 60°C for 15 min.

- @ -, Control; -M-, Heating(60°C, 15 min) before
fermentation; -4 -, Heating(60°C, 15 min) after 40 days
fermentation.
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Fig. 2. Changes in the number of bacteria in kochujang
by heating at 60°C for 15 min.

- @ -, Control; -M-, Heating(60°C, 15 min) before
fermentation; -A -, Heating(60°C, 15 min) after 40 days
fermentation.
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Fig. 3. Changes in o-amylase activity of kochujang
heating at 60°C for 15 min.

- ® -, Control; -W-, Heating(60°C, 15 min) before
fermentation; -4A -, Heating(60°C, 15 min) after 40 days
fermentation.

%o ZE AHRCAM A 2 g4 e
Hel=t. Protease ¥4 amylaseoll 3leiAie} mpatzb)]
2 7tdAE] Fol Aol Fobx e FA protease?]
3% 60°C2] AelAlel], A protease®] 7-¢ 50°Ck
60°Ce] XA 53] Aol EU. 7Rz
7t Al Aol ulsle HAe 842 23]
3 kst on] B3] 60°CollH E HA9 Ao
7V B olnlE o] EaA 107He] HE A
53] FulE Aol £ Aol AAg 7MEA
g ZAAE sl 7tEAMy Fo IR A
o A4 Y 4= 9l A= B oy 1 A
23t 23 F HA0 YAe] Fokxl olfrell HalN
= F o] d7slol & Aotk

40

)

o

@

o

2

°

o 30

,‘é’

2 \
z

Z 20 |

&

b

Ky

§ 10 A 1 A 'l

L 0 20 40 60 80 100

Fermentation time(day)

Fig. 4. Changes in B-amylase activity of kochujang
heating at 60°C for 15 min.

- @ -, Control; -Hl-, Heating(60°C, 15 min) before
fermentation; -A -, Heating(60°C, 15 min) after 40 days
fermentation.
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Fig. 5. Changes in acid protease activity of kochujang
heating at 60°C for 15 min.

- @ -, Control; -H-, Heating(60°C, 15min) before
fermentation; -A -, Heating(60°C, 15min) after 40 days
fermentation.
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Fig. 6. Changes in neutral protease activity of kochujang
heating at 60°C for 15 min.

- @ -, Control; -M-, Heating(60°C, 15 min) before
fermentauon -A -, Heating(60°C, 15 min) after 40 days
fermentation.
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7. Changes in amino type nitrogen content of
kochujang heating at 60°C for 15 min.
- @ -, Control; -BE-, Heating(60°C, 15 min) before
fermentatxon -A -, Heating(60°C, 15 min) after 40 days
fermentation.
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Fig. 8. Changes in 5-hydroxymethyl-2-furfural content of
kochujang heating at 60°C for 15 min.

- @ -, Control; -M-, Heating(60°C, 15 min) before
fermentation; -4 -, Heating(60°C, 15 min) after 40 days
fermentation.
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Table 3. Enzyme activity and amino type nitrogen content in kochujang after 10 days fermentation(25C) heated at the
beginning.

Heating condition aramylase B-amylase Protease Protease Amino type nitrogen
Temp.(*C)/Time(min) (pH7) (pH3) (mg%)

Control 795+1.24 18.26£0.02 0.69+£0.49 1.06+£0.04 0.52£0.03

50/5 11.4£0.28 2871148 0.62£0.14 2.30%0.68 0.52+0.04

10 11.0£0.85 27.5+0.85 0.78 £0.00 146+ 0.44 0.49+0.01

15 9.1£0.70 26.8+1.56 1.77+£0.75 2.19+0.36 0.57+£0.01

60/5 10.8£0.07 235+3.32 2.03£0.08 1.8210.59 0.52+0.02

10 11.0+2.80 235+1.34 2.00£0.60 1.84 £0.60 0.48+0.01

15 125+1.77 23.1£5.00 220£092 2221042 0.40£0.01

70/5 12.84£523 179+1.48 1.80+0.04 1.69£0.34 0.4510.01

10 10.0+3.53 23411.06 1.66+£0.37 1.66+0.22 0.42210.03

15 82+0.19 28,3+0.28 1.32+041 1.45+0.30 . 0.48£0.02

Table 4. Color” changes of kochuhang after 10 days

AMA proteasest %A protease® F-E3te] Algsly
fermentation(25°C) heated at the beginning.

9. Fig. 55 AN protease BAJoll A3 7oz gz

Heauzlg condition Hunter value T HE 20449 3.1 unit/gS B WEXI|HY F7)
Temp.(°C)/Time(min) [ a b AE sl wE 80°444M]“ 2.1 unit/g® AAE] 7HAg
T e B 3 1R U oodde atuwss S50 A0 hu
10 196 232 102 564 7 ¥ was 1131-7-: R 60U7HA Al At

s e ol s 34 S A 809€ F1HLE std AeTIA Flel

10 188 239 103 562 t A%E B9 Fig 6& 34 proteaserﬂ Aol =

15 180 250 104 563 & A 7 M FlA Ae] w)sa RS ¥ele

705 B B 9 EuMoz wE 40dAe] 3742 univgE 7P ¥

15 170 249 104 636 el UL 2F2E 7hAEE Ageln 80d o F

DThe innitial value: L; 22.6, a; 27.2, b; 12.8 7+a A2 TF9 4 protease?] 7P} "olA) T gle]

Zhdel] 2% o= Agdn

A|g F WHAY D3AoIA Pamylased] BAo]
A el R 409AE 37.0univgS 2 HE 27
B} Aesiaet ole} 2ol EAHs) A5t o
o daiME o] dFHES) HeY Aes ARG
2y g2 4094 HE ¥ rdAE & AgTE
AAH o2 27 7ldAe]Fol H|Ele] W& HEAh
78 Beolx glem] W 100¥dl: GA2)Fr} vid
Aol wsle ¥ AYE 2ok

A R4 proteasel HAH pHell @t 747

oA AL ¢ T3] Mg wpE ofn)
AR AAdako) M= Fig 73 2t} Fig 7oA B
o LE 276 Z AT HuH2E ofn|xAt
A AL Fekol 0.44-048%FTH7F M A E F7hEledA
LE 6044 0.72-0.78%F Hebisich. ol i)
ZHEet otvlxAtg ALk FUMEE o8 B
J6WeL AR Qe 1 F 7k AHEl" I
WE 60U7HA] LE7| o] A Ajtel wE)h ofn| A
AL o] Frksl 2T 60 ol F & M3}

Table S. Hunter value of kochujang treated by heating at 60°C for 15 min.

Fermentation L a b AE
time(day) Con.” Ha? Hb30 Con. Ha Hb  Con Ha Hb Con. Ha Hb
0 195 196 195 284 285 284 124 124 124
20 194 177 194 257 234 257 111 100 111 3.0 59 3.0
40 189 174 193 245 225 252 118 108 122 40 6.6 32
60 188 170 191 247 225 242 117 105 117 38 6.8 43
80 187 167 186 237 218 236 111 9.8 109 49 7.7 5.1
100 184 163 182 218 203 219 112 100 112 68 9.1 6.7
YControl

DHeating at the beginning of fermentation
3’Heating after 40 days fermentation
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Fig. 9. Changes in carotenoid content of kochujang
heating at 60°C for 15 min.

- @ -, Control; -M-, Heating(60°C, 15 min) before
fermentation; -4 -, Heating(60°C, 15 min) after 40 days
fermentation.
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Fig. 10. Changes in capsanthin content of kochujang
heahng at 60°C for 15 min.

® -, Control; -M-, Heating(60°C, 15 min) before
fermentatlon -A - Healmg(60"C 15 min) after 40 days
fermentation.
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