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Abstract

Kochujang was prepared by replacement of rice (25%, control) with pumpkin or purple sweet potato by 0. 5,
10, and 15% (total addition ratio of rice and sweet potato=25% of sample). Effects of the addition of sweet potato
on physiochemical properties of fermented Kochujang were investigated. Viable cells of yeast decreased in the
sweet potato-added Kochujang at the later stage of fermentation, while there was no significant difference in the
number of bacteria among the test groups. As the addition ratio sweet potato increased, a-amylase activity increased
while protease activity decreased. Hunter L, a, and b values of Kochujang prepared with purple sweet potato were
lower than those with pumpkin sweet potato. Changes in AE value was greater in Kochujang prepared with pumpkin
sweet potato than that with purple sweet potato. Oxidation-reduction potential and water activity were higher in
sweet potato-Kochujang than control, but reducing sugar content was higher in control. Alcohol and amino-type
nitrogen contents were higher in Kochujang prepared with pumpkin sweet potato than that with purple sweet potato,
but it was not significant. Overall sensory acceptability was highest in Kochujang prepared with 10% of purple
sweet potato while that with 15% pumpkin sweet potato was the least preferred.
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Table 1. The mixing ratio of raw materials for the preparation of Kochujang

(unit: %)

Kochn g” Raw material
Non glu- tinous rice ~ Sweet potato  Red pepper ~ Wheat ko Soybean koii Malt NaCl Ethanol Water
Control 25 0 12 5 5 04 9 2 416
SIM-5 20 5 12 5 5 04 9 2 416
SIM-10 15 10 12 5 5 04 9 2 41.6
SIM-15 10 15 12 5 5 04 9 2 41.6
YWM-5 20 5 12 5 5 04 9 2 416
YWM-10 15 10 12 5 5 04 9 2 416
YWM-15 10 15 12 5 5 04 9 2 416

USIM, Shinjami sweet potato added Kochuiang, YWM, Yeonwhangmi sweet potato added Kochujang
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Table 2. Changes in viable cell counts of microorganism of Kochujang during fermentation
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)
C Fermentation time Kochujang
omponent ks
(weeks) Control SIM-5 SIM-10 SIM-15 YWM-5 YWM-10 YWM-15
0 308+0.54%%  330£0.54°  452%039' 463034 396+0.55" 4.112056° 4544024
v 4 458:058  585£028"  5.84+047°  593:031°  5.17:0.71° 5.56+042" 4954046
east
8 5.38£0.54 5961042 6.141023 5724043 5.9540.60 5.8410,59 5514045
2 6.05+0.59" 5.050.39" 491047 451£051° 490041° 497053 4.86+0.52°
0 8.17+0.39 8.20+0.41 8.17+0.46 8.170.68 8.16+0.34 8210.13 8224045
4 9.66+0.23 9.75+0.33 9.69+0.50 9.70+0.19 9.78+0.39 9.87+041 9.82+0.51
Aerobic bacteria
8 8.77+0.24 8.61+0.50 9.09+041 9214047 9.02+0.30 9.27+048 9.60+0.31
12 8.84+0.29 8.55+0.52 8.91+0.49 8.260.56 9.19+047 9.20+0.29 8.96:0.61
0 7.18+0.44 7.32+0.43 7.17+0.46 7.19+0.52 7.65+0.49 7.50+0.39 7724041
. , 4 7.30:0.10 7.58+0.37 796041 7.25+0.53 8.08+0.58 7.21+0.66 7.03+0.32
Anaerobic bacteria
8 6.65+0.32 6.81+0.58 6.89+0.55 6.71+0.23 6.85+0.68 6.85+0.30 6.71+0.51
12 6.58:0.42 6.71+0.60 6.98+0.52 6.95+0.63 7.06+0.58 7.03+0.46 7.00+0.35
SJNL Shinjami sweet potato added Kochujang, YWM, Yeonwhangmi sweet potato added Kochujang.
Values are meantSD (n=3).
IMeans with same letter in raw are not significantly different by Duncan’s multiple range test (p<0.05).
Table 3. Changes in amylase activity of Kochujang during fermentation
(unit: unit/g)
)
C Fermentation Kochujang
omponent i ks
ime (weeks) Control SIM-5 SIM-10 SIM-15 YWM:5 YWM-10 YWM-15
0 418:007™ 4344011 4.84+0,37° 496+034"  447+0.19°  4.60+008°  475+036"
. 4 427+008°  41410.15™  432:002°  3931023™  396:040%  388+0.14°  424+013™
a-Amylase
8 2524037 2524022 2774025 2.38+0.31 2634035 2.69+0.11 2.84+0.32
12 1.40:0.18° 1.39:0.40° 1.96+0.15" 2.2340.19° 137:041° 2.04+0.05" 1.880.26™
0 1.94+0.10 1.89+0.05 1.73021 1.7120.09 1854027 1.7440.15 1.76+0.22
d c C C od a b
B-Amylase 4 4834031 5754041 5.68+0.50 5.58+0.15 T47+0.44 8.01+0.16 7.31+0.58
(x100) 8 1065£036°  1026:048"  994:053° 10582045  889:052°  9.04:03%°  9.65:032®
12 906+047°  8451023*  949+0.11°  9224032° 7.96+0.15° 905+0.50°  837+0.18"

SJM, Shinjami sweet potato added Kochujang, YWM, Yeonwhangmi sweet potato added Kochujang.

Values are meantSD (n=3).

'Means with same letter in raw are not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. Changes in pH (A) and titratable acidity (B) of Kochujang
during fermentation.

--e--5JM5
—a—YWM10

--2--5JM10
——YWM15

—e— control --A--SJM15
—e— YWMS

SIM, Shinjami sweet potato added Kochuiang, YWM, Yeonwhangmi sweet potato added
Koclujang.
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Table 4. Changes in protease activity of Kochujang during fermentation

(unit: unit/g)
)
C Fermentation Kochujang
omponent : ks
time (weeks) Control SIM-S SIM-10 SIM-15 YWMS YWM-10 YWM-15
0 5570257 6.0120.39" 6.16+031" 5512027" 5.034035" 5.05%0.10" 45940.77"
- 4 313:0.17°  3661027° 3281041 362:032°  248:052" 3731024 292:0.19"
Acidic protease . b X .\ . X .
8 5010.19 329+0,32 4.89+045 331+0.03 5.49:0.16 5.05+0.33 3.15£0.29
12 9.39+0 40" 8.36+0.35" 7710.18° 5.97+04(° 7044045 727029%  559+027
0 1912037 2.24+020 2382032 207+021 1.84+0.23 197040 1.74£0.06
4 4324027 481:022° 49120,09° 7334024 4254028° 63120.14° 5.66£0.09°
Neutral protease

8 309026 2.91+0.29 2.90+0.09 2.84+0.27 2.98+0.22 3.000.12 3.09+0.31
2 1030£0.15  6.7520.12° 7.69+0.45° 5.94+0.32" 6.58+0.11° 8.55:0.30° 8.13£0.16°

SJM, Shinjami sweet potato added Kochujang, YWM, Yeonwhangmi sweet potato added Kochujang.

Values are meantSD (n=3).

Means with same letter in raw are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 5. Changes in color values of Kochujang during fermentation

0 WA=
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Slsie] 0] AR BT, 17
Miilld -] 913 HME 44 o|slel 2
Qo] Aash mavkgo] Wl A8 Aoz
¥ vk ATho,12).

Component Fermentation time Kochyang’
(weeks) Control SIMS SIM-10 SIM-15 YWM:5 YWM-10 YWM-15
0 3616404477 3380+024°  32.66+031° 29681023  3567+025°  36.1840.14"° 3651025
. 4 3.824039°  32.74+033°  3249:008° 3158033 3356:022° 3323026  32.81:034™
8 075:0.04"  3317:038°  3238:059°  3072:024°  3263:053°  3237:034" 33558033
12 32.60£039°  3193:0.15°  32.07:028"  31.02:044°  3273:020°  3270£035"  3238:025"
0 2535:034"  2539:028" 2499042  2477:023  2607:029°  2622:027  2627:028"
4 21434027 20.18+021°  20.19+007  1927:0.16° 20561027  20.72+028°  20.29+032%
! 8 2070£029'  20.00:029°  1892:026°  18.78:028°  2027+030°  2031#032°  20.07025"
12 1971:0.18%  1996:0.19° 1921027  18.88+0.34°  20.19#0.40'  19.94+0.09®  19.88+0.32"
0 284410245 26.16:0.14°  2383:029°  2054:0.14° 3040023  3152:022°  31.69:041°
4 2385:026"  22.99:022°  2216:039°  1995:0.19" 23242054  2368:043"  23.87:0.73'
b 8 2336:022°  2217:012°  2285:017°  2004:0.19°  2370:031° 2332033  20.89:0.67
12 2289053 2201:041"  2181:069°  20.12:0.11°  23.12:035" 2334027  2275:038"
SJM Shinjami sweet potato added Kochujang, YWM, Yeonwhangmi sweet potato added Koclujang.
Values are mean=SD (n=3).
IMeans with same letter in raw are not significantly different by Duncan’s multiple range test (p<0.05).
Table 6. Changes in total color difference of Kochujang during fermentation
Fermentation Kochujang”
time (wecks) Control SIMS SIM-10 SIM-15 YWM:5 YWM:10 YWM-15
2 6.19 5.96 5.35 567 7.01 798 8.53
4 6.89 6.19 5.09 543 9.8 1002 1052
6 745 594 536 583 9.03 9.95 10.90
8 7.68 672 6.15 6.10 937 10.80 12.80
10 943 731 6.19 525 945 1167 1132
12 8.68 761 6.15 6.06 9.67 1088 11.74

"SIM, Shinjami sweet potato added Kochuiang, YWM, Yeonwhangmi sweet potato added Kochujang

bat w

)



Effect of addition of sweet potato on physiochemical properties of Kochujang 543

pHel HEL T

157 TET pHe| WEke Fg 12 &0 %%Al pH
5.25~5.290) 4 &7} WA AslE o] |
pH 4.98~5.11°]Ath A7t & jr_?—n},/] ;g: ]

=2 ToA pHE =2 Aot & Ad ek A7)

e pHE A&k A9 denFs7do] H pH

4.62(8), FEFE T 1FE2 1204 LE F pHYL
43-47°|0" Ha(10)°] ¥ o}o:l daES A7 wAlR
714k Aol Aol pH7E & etk

AP wE 2ol pHot ASEe w}a} W 470
HA38] S7HE Ao 85 o] Fell= A
o ATl aeke] 8ol E—E% TollA 2%
AEE =9k ol ol mFAe] UE Flo RS
©7173 Alet(Table 2)7} B AF}E 1| FojHol R
T PAES] Sl g f7I A ZIQlEtE Ao m
wAE ek @ 13 WA faktolv A el
LE 271 K3t pHE ABH]7] 2 AEE ST
H2), 8 o= AdE E3E f714k0] esterdtH]

n:°1‘
E
o
o

(A) 120

( B) 0.92

o
)
©

Water activity
o
(o=
o

0.83 -

0 2 4 6 8 10 12

Storage time (weeks)

Fig. 2. Changes in oxidation-reduction potential (A) and water
activity (B) of Kochujang during fermentation.
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SIM, Shinjami sweet potato added Koc/ujang, YWM, Yeonwhangmi sweet potato added
Kochujang.
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Fig. 3. Changes in reducing sugar (A) and ethanol contents (B) of
Kochujang during fermentation.
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SIM, Shinjami sweet potato added Koclujang, YWM, Yeonwhangmi sweet potato added
Kochujang.
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Fig. 4. Changes in amino nitrogen (A) and ammonia nitrogen
contents (B) of Kochujang during fermentation.
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Table 7. Result of sensory evaluation of Kochujang prepared with
sweet potato and aged for 12 weeks

Koc/w/langl ) Taste Color Flavor acc?p\;z{)?ﬂ ty
Control ~ 4.10t1.127  420+124 430£092  4.300.98"
SIM5S 4.10£117 4.80£1.20 455£094  420£1.24"
SIM-10 435£1.39 495+1.10 450£1.19 4.95+1 40°
SIM-15 395£1.00 470126 420:144 47551217
YWMS  4.70£153 420£120 400£138  470£1.34"

YWM-10  445+1.54 460£143 4155135 430£1.34"
YWM-15  3.90£131 425£127 420£136 3.85£1.50°

"SIM, Shinjami sweet potato added Kochujang, YWM, Yeonwhangmi sweet potato
added Kochujang.

Values are mean=SD.

Means with the same letter in column are not significantly different by Duncan’s
multiple range test (p<0.05).
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