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Abstract

The effect of sweet potato on the quality of Doenjang was investigated during fermentation. Viable cells of yeast
decreased gradually after 4 weeks of fermentation, but those of aerobic bacteria increased in the late stage. Amylase
activity of Doenjang was higher in the late stage of fermentation, while neutral protease maintained high activity
during fermentation. Hunter L. and b values of Doenjang decreased gradually during fermentation, while a value
was increased. The pH of Doenjang decreased gradually until 10 weeks of fermentation, and the titratable acidity
was low in the sweet potato added groups. The acid value was low in the Shinyulmi sweet potato added Doenjang.
Water activity and oxidation-reduction potential of Doenjang decreased during fermentation. Reducing sugar of
Doenjang decreased in the middle stage of fermentation, and it was low in sweet potato added groups. The alcohol
content of Doenjang decreased after 2 weeks of fermentation. Amino and ammonia-type nitrogen of Doenjang
increased during fermentation and reached the maximum after 10 and 12 weeks of fermentation, respectively. After
12 weeks fermentation, 8% of Shinyulmi sweet potato added Doenjang was more favorable taste, flavor and overall
acceptability (p<0.05) than the control or the Yeonwhangmi sweet potato added groups.
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Table 1. Mixing ratio of raw materials for preparation of Doenjang

A243A A235 (2017)

o] 37| A T tryptic soy agar, 4 &7/ A
APT agars AH&-3te] FAELS & 1.5% agard &
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DNSH, &¢31-&e 4Fshy, obn] =it A 4= Formol 4%
H, Ry ol A gk Folin] 0.2 3 &kt A7)
= 974 2.5 g& A7} flaskol] F3}aL ether-ethanol &%)
(1:2) 100 mLE o] AAHui7|2 1083 3417 &
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2 HHste] 1 Ao R Akl a(8), Arekeke A ¢l
(Oxidation-reduction potential, ORP)E= ¥ %= 2u] 3] gt
% ORP meter(Onion 525A+, Beverly, MA, USA)E ©] &3
of 23 Z43t9th 84 =% Novasina LabSwift-Aw
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(unit: g)
Sweet potato Soybean koji Wheat koji Soybean Wheat flour Salt Water Ethanol
Control 0 600 600 1150 200 450 1850 150
SYM"4 200 600 600 1150 0 450 1850 150
SYM8 400 600 400 1150 0 450 1850 150
YWMY4 200 600 600 1150 0 450 1850 150
YWMS 400 600 400 1150 0 450 1850 150

SYM, Shinyuimi sweet potato added Doenjang.
PYWM, Yeonwhanemi sweet potato added Doenjang.
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Table 2. Changes in viable cell counts of microorganism of Doenjang during fermentation at 20C
(unit: log CFUfg)

Fermentation period Docrjang”
(week) Control SYM4 SYM8 YWM4 YWMS
0 471:0.36” 4.92+0.61 4,98+0.50 4394028 4532051
y 4 4.90+0.55 4974041 5112030 5254024 4902059
east

8 4254043 4124050 4284020 4242042 4512040
12 263:0.12 2.9840.50 2.69+0.52 3084030 3331044
0 8.75+0.50 8.82+031 8.91+0.46 8914041 8.86+0.51
4 7754039 7674036 7784021 7.6140.50 7.73+0.52

Aerobic bacteria
8 7254024 7.95+0.64 749+044 7.53+0.60 7.10+040
2 8464045 8.13+0.62 8.59+0.50 8254025 791058
0 7.76+0.63 7514074 7.81%031 7.71+0.30 7774055
4 6.84+0.42 6.58+0.50 6.63+0.37 6.51+0.40 6.71+020

Anaerobic bacteria
8 7224041 7284038 7112023 6.8540.50 7.15+047
12 6412040 6.58+027 6.89+0.50 6.51+030 6.28+0.41

SYM, Shinyulmi sweet potato added Doenjang, YWM, Yeonwhangni sweet potato added Doenjang.
Walues are mean+SD (n=3).
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Table 3. Changes in amylase activity of Doenjang during fermentation at 20C

(unitfg)
)
Fermentation period Docnjang
(week) Control SYMS YWMs YWMS
0 11.17+1.58° 11.13+1.35 10.47+1.55 11.84+1.50 10.43+1.76
4 21.67+2.00 21.630.63 20.10£0.20 26504375 22.66£2.30
a-Amylase
8 4.80+1.70 6.70+4.10 4.84+1.65 52043.10 7.70+2.26
12 26.37+2.61 22.0243.00 22334155 24.8742.05 27.56£1.40
0 1,752.675.9 1,738.7+72.7 1,663.1+91.8 1,6924+72.3 1,674.0£91.4
4 1,792.7+502" 1,922.5+13.0° 1911.6+8.1° 1,894.9+57.3° 1,8413+16.0"
B-Amylase ! b b ) ab
8 313.2+58.0 35374854 333.749.6 459.0£10.0 37394213
12 130144983 144724877 1,468.7+80.3 1,6143+105 1,517.6+12.5
SYM, Shinyulmi sweet potato added Doenjang, YWM, Yeonwhangni' sweet potato added Doenjang,
Values are mean+SD (n=3).
IMeans with same letter in row are not significantly different by Duncan’s multiple range test (p<0.05).
Table 4. Changes in protease activities of Doenjang during fermentation at 20°C
(unit/g)
)
Fermentation period Doerjang
(week) Control SYM4 SYMS YWM4 YWMS
0 8.06+0.45"™ 9.21+0.22° 857028 7314029 6.90+0.70"
4 1.1340.13° 2.89+0.52° 2.52+0.99° 1634003 1.7640.13
Acidic protease
8 0.5540.15 043029 0.7640.15 0.59:0.06 0430.18
12 2.39+0.16™ 4.16+0.73" 202+0.51° 353+1.26° 4.74+0.53"
0 1.7620.13 1.88+0.14 1.63£0.09 197402 151028
4 845+151 8.70+1.92 9.59+2.28 9412.10 6.28+0.83
Neutral protease
8 5.13+1.44 6.38+1.10 6.77+0.94 7.00£0.62 738:0.62
12 5.39+1.25" 2.93+0.12° 337+0.39" 480+087° 453+040"

SYM, Shinyuimi sweet potato added Doemjang, YWM, Yeonwhangmi sweet potato added Doenjang.

Walues are mean+SD (n=3).

'Means with same letter in tow are ot significantly different by Duncan’s multiple range test (p<0.05).
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Table 5. Changes in Hunter’s color value of Doenjang during fermentation at 20°C

Fermentation period Docnjang”
Color value 1
(week) Control SYM4 SYM8 YWM4 YWMS
0 50.88+1.83” 57.7243.16 5124%132 52404317 52514390
. 4 $350+1.57 4427267 44534274 42.09+0.66 42.82+198
8 39.49+2.35 40.86+1.46 40.65+1.49 39.56+2.12 39.56+2.16
12 36.22+0.16" 37.904049" 39.1620.61" 36.28+1.42° 36284091
0 2424031 2734027 2.87+0.42 3.150.30 3254026
4 5324042 5.07+0.68 476+0.41 5.1240.61 528027
a
8 5.86+0.64 5.91+0.69 5.83:0.68 6112026 6.10£0.53
12 6.98+0.69 6.40+0.58 6734021 7.07+0.75 6.62+0.32
0 21.54+0.5%° 22.36:0.64% 22.05+0.54° 23.71:0.48" 23.21+0.71"
\ 4 21.46£022 2171061 21.83+0.64 21.04+0.33 2.0440.75
8 18.09+0.30° 182040.11° 18.670.22% 19.39+0.66™ 19.37+0.25°
12 16.54+0.61° 17.46+1.20™ 18.76+0.32" 16.68+0.30° 16.65:0.71°

SYM, Shinyulny sweet potato added Doemjang, YWM, Yeonwhangmi sweet potato added Doerjang.
Values are meantSD (n=3).
Means with same letter in row are not significantly different by Duncan’s multiple range test (p<0.05).

Table 6. Changes in moisture content and acid value of Doenjang during fermentation at 20°C

)
Fermentation period Doenyjang
(week) Control SYM4 SYMS YWM4 YWMS
0 512240047 52.68+0.08° 54070.11° 52.82+0.03° 53.140.59°
Moisture 4 52.93+0.06° 54.62+0.03° 56.29+0,14° 54.83+0.12° 56.48+0.12°
(%) 8 53.10+0.09° 55.24+0.14° 56.23+0.13° 55.19+0.15° 5646+0.23"
12 52.64+0.13° 53.95+0.05° 55.54+0.16" 54.30+0.25° 55.99+0.11°
0 14.340.80" 13.66+0.51" 14.56+0.50 15.46+0.23" 14.1120.60°
Acid value 4 19.04+0.43° 2038+0.14' 19.26+0.06" 1837+026° 19.49+0.50°
(mgfg) 8 21.50+042" 21.53+042" 20.16+0.60° 20.83+0.48" 21284041
12 20.61+0.2° 22854032 21.73+030° 21.28+027° 19.94+0.43°

SYM, Shinyulmi sweet potato added Doenjang, YWM, Yeonwhangmi sweet potato added Doenjang
Values are meantSD (n=3).
IMeans with same letter in tow are not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. Changes in pH and titratable acidity of Doenjang during
fermentation at 20°C.
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SYM, Shinyulmi sweet potato added Doenjang, YWM, Yeonwhangmi sweet potato added
Doenjang.
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SYM, Shinyuini sweet potato added Doenjang, YWM, Yeonwhanemi sweet potato added
Doenjang.
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Fig. 3. Changes in reducing sugar and ethanol contents of Doenjang
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SYM, Shinyulmi sweet potato added Doenjang, YWM, Yeonwhangmi sweet potato added
Doenjang.
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Fig. 4. Changes in amino and ammonia type nitrogen contents of
Doenjang during fermentation at 20C.
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SYM, Shinyuini sweet potato added Doenjang, YWM, Yeonwhangmi sweet potato added
Doenjang.
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Table 7. Result of sensory evaluation of Doenjang aged for 12
weeks

) Overall
Doetyangl ) Taste Color Flavor accepte;gili iy
Control  453+117°™  490+140 4804122 450123
SYM4 510:1.16° 5271094  477:101°  503+0817
SYM8 553+107 5204123 527108 540+1.07°
YWM4 4734123 483083  447+128° 4674092
YWMS 460157 490137  443t138° 4704137

"SYM, Shinyulmi sweet potato added Doenjang, YWM, Yeomwhangni sweet potato
2added Doenjang.

Values are mean+SD.

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