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Abstract

This study was conducted to investigate quality characteristics of red bean gochujang prepared with different ratios of
meju for eight weeks. We determined quality characteristics such as pH, moisture content, total microbial flora counts,
amino-type nitrogen content, total polypenol content, and antioxidant activity. The pH decreased by fermentation period,
whereas total acidity was 0.36~0.39% in the early stage of fermentation, 0.63~1.16% at four weeks of fermentation, and
decreased to 0.43~0.65% after the eighth week of fermentation. Moisture content of the control (no red bean, no rice)
decreased 62.13% to 50.93%, but in case of the treatment, it slightly decreased. Total cell counts revealed similar tendency
at the beginning of fermentation, and at eight weeks of fermentation. In case of lactic acid bacteria, all samples except
RB-1.5 (gochujang added meju made of mixing ratio of rice:soybean:red bean (1:2:1.5) slightly increased. Amino nitrogen
and total polyphenol of all samples increased in the fermentation period, especially RB-1.5 sample had the highest levels
than other samples. By increasing the amount of red bean, DPPH radical scavenging activities increased. In taste sensing
analysis, all treat samples except RB-1.5 revealed lower sourness than the control. Also, in case of bitterness, all samples
revealed low content than the control. So, by adding red bean, it can enhance taste and function of gochujang.
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Table 1. Mixing ratio of meju

Samples Steamed rice Boiled Boiled
powder soybean red bean
Control 0 4.5 0
RB-0 2.5 2 0
RB-0.5 2 2 0.5
RB-1 1.5 2 1
RB-1.5 1 2 1.5

Table 2. The mixing ratio of raw ingredients for gochujang

Mixing ratio (%)

Glutinous rice flour 12

Malt 5

Red pepper powder 15

Meju powder (rice powder, soybean, red bean) 12
Salt 7

Water 49
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A== bZk(yellowness) 0.2 H|wdFHth 1323 10 g2 petri-
disho]l 312A] g1 33] SA% k9] FHg o2 Yehfgle
o, FFEWMIO] ZFe 1-96.89, a=-0.07, b=-0.180]%ic}.

A
A3

o nlgEsHA B2 WS 99 Ak Al S0k
AT 0 e AAE o) DR AR 1 g
S% B AP APl BAR LR Saste] Az}
, & 75>= plate count agar(Difco, Sparks, MD, USA)
25}31, -3-AF = MRS agar(Difco, Detroit, MI, USA)
Stof 37Co|A 24Xt vt &, AAEE JSE5
ti, 2 Bt Jeheo] S AuleE Fote] #E A

STRNAES
& ¥ o
o= 0%
o
HI

(o]

A

A

A

o

te w3 o
lo o
=)

o
¥R
;'“ ol olx)

5. OfO|'cEi A &3

ohnice] iy F& ARE SH FAste] A AHE
shglck A& 5 mL, 24 formalin €4 10 mL, 254 10 mL
2 Jo ZalAF0] 0.5% phenolphthalein £-H-& 2~34H-2 7}
%, 0.05 N NaOH=Z u]|Z3-2Ho] J wj7}x] &] HAFa} A5
5mL, 282220 mLE 98 ZakAT0] 0.5% phenolphthalein
SNL 2-34L 713 5, 0.05 N NaOHE w|ZMo| & w73
9] AA S o835t opn]imE] A FFE A THLee
= 2014).

O

6. & Edlul= &2 &3

2 Zd9& T2 Folin-Ciocalteu's ¥ o] @z} Folin-
Ciocalteu reagent7} 2 2¢] Zojs) x4 313150] ol3) 24l
B A3, el Puos Pushs AL Yol 25l
tiJang 5 2012). &5 50 pLof 2% Na,CO; 1 mLE &35}
o] 38 |3}, 50% Folin-Ciocalteu’s phenol reagent(Sigma-
Aldrich, St. Louis, MO, USA) 50 uLE &&3}o] 1A]7F kS
A7) F 750 ol d §9E S Z4stsch BEEA allic
acid(Sigma-Aldrich, USA)E AMgste] ATAS 21T,
FZ2E 59 mg gallic acid equivalent(GAE, dry basis)2 U-E}
Wit

=

S

3z
=

7. DPPH 2iC|Z AHEM S
ZA}5-9J5(Electron Donating Ability: EDA)2 1,1-diphenyl-
2-picrylhydrazyl(DPPH) method2 =73} tHChoi 5 2003).

sto] A2 ZaFge F4

A 753

A

0.4 mM DPPH €988 T3 % Zho] 1.3~147} H =& 343t
3 225 0.2 mLoj| DPPH(Sigma-Aldrich, USA) €< 0.8 mL
£ 713E & A4 3023 A & 2FF=A(Cary UV-Vis
spectrophotometer, Agilent Technologies, Santa Clara, CA, USA)
£ AR&Ste] 525 nmojl A FFE=E ST SRS S
o o dof E55= ZF Al o3t FHE9 Rol= FF
o] FFES St BAS F3UaL, ojuf MAEAE

AE G7ATe B HTLY FRE RolS HERHE T

O orlo > X

&t 2HsZAKtaste sensing analysis)

=l nF%o] ot BiskE A E 7| 98] otk Al
A BA7](TS-5000Z, Insent, Atsugi, Japan)S o]-&35}o] 43
stath 134 AR AAE = 2o ME 20 ¢ FHHl 5
TR 108 A% & AAESt] 42 AsHE AqHA]
No2)2 AE T AEZE AMSSIATE B AlA £47]0f A=
£ 70 mLA gof 33] ¥ SA3F &, HHFgS ot &%
(bitterness), Zrk(saltness), A19H(sourness), 729 Umami), &
t](After taste) ] gt AEA S 2 YR UTHYang 5 2014).

l

hu]

0. £

£ BAe 3 v AYSEL, AR AR 54 24
2 SPSS(Statistical Package for the Social Science, Ver 12.0
SPSS INC. Chicago, USA) SAZ2 13- o]-&3lo] HA47}
FEHXE 751921, Duncan’s multiple range test2 A|&

Zre) 959l Aolg A

23hre] Wkt Fig 13} 2tk A9 @7 d
o SJshEl sugFL $4717k] Aol wret F7kske 7

HglELee 5 2014), ol £ AT HE SR 2



754 Are) - a3 - o -

80

o
o

Moisture content(%)

B
[=)

—e— Control

RB-0 —#&—RB-0.5 ——RB-1 RB-1.5
20 n n n

0 2 4 6 8
Fermentation period (weeks)

Fig. 1. Changes of moisture content of gochujang fer-
mentation. 4(Control): gochujang added soybean meju, no
red bean, no rice. l(RB-0): gochujang added meju made
of mixing ratio of rice and soybean=2.5:2, no red bean. A
(RB-0.5): gochujang added meju made of mixing ratio of
rice, soybean and red bean=2:2:0.5.X(RB-1): gochujang added
meju made of mixing ratio of rice, soybean and red bean
=1.5:2:1. O(RB-1.5): gochujang added meju made of mixing
ratio of rice, soybean and red bean=1:2:1.5.
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Fig. 2. (A) Changes of pH and acidity(B) of gochujang

fermentation. €(Control): gochujang added soybean meju,
no red bean, no rice. BM(RB-0): gochujang added meju made
of mixing ratio of rice and soybean=2.5:2, no red bean. A
(RB-0.5): gochujang added meju made of mixing ratio of
rice, soybean and red bean=2:2:0.5.x(RB-1): gochujang added
meju made of mixing ratio of rice, soybean and red bean=
1.5:2:1. O(RB-1.5): gochujang added meju made of mixing
ratio of rice, soybean and red bean=1:2:1.5.
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Table 3. Changes in Hunter color values of gochujang fermentation
Fermentation period (weeks) Control RB-0 RB-0.5 RB-1 RB-1.5

0 27.64+0.18" 29.85+0.08" 29.75+0.18" 28.66+0.17° 26.68+0.04"
2 26.2740.36° 28.09+0.11° 27.35+0.17° 25.680:£0.09° 22.01+0.31°

Va%ue 4 25.8340.37° 28.2240.33° 25.84+1.66™ 25.94+0.22° 24.23+0.22°
6 24.60+1.82¢ 26.37+0.36° 25.1340.62° 24.94+0.46" 19.66+0.44°
8 20.5140.38° 23.92+0.90° 24.92+0.61° 21.64+0.33° 21.21+0.26°
0 33.73+0.18° 35.98+0.16° 34.91+0.13° 33.84+0.06° 32.94+0.26"
2 33.02+0.37% 34.78+0.09° 33.57+0.48" 32.95+0.21° 30.75+0.74°

Va’i‘ue 4 32.57+0.54° 35.11£0.39% 33.25+1.42° 33.84+0.22° 33.26+0.62°
6 32.08+1.85° 34.10£0.42° 33.12+0.68" 33.49+0.46 29.26+0.89°
8 28.16+0.38* 31.51£1.06° 32.66:0.60° 30.74+0.33¢ 31.60+0.56
0 38.54+0.45° 41.68+0.50° 40.73+0.57° 38.66+0.24° 36.15+0.70°
2 35.8140.53° 37.20+£0.23% 36.28+0.64° 33.9240.59° 28.55+1.63°

Vatl’ue 4 34.20+1.36° 37.56£1.07° 35.10+2.36° 35.38+0.39° 32.99+1.07°
6 34.194+3.28° 35.94+0.91° 34.41+1.17° 33.74+0.63¢ 26.16+0.97
8 27.46+0.44° 32.43+1.41¢ 33.98+1.26° 30.08+0.48° 29.34+0.84°

Y Each values meantS.D.

** Values with different small letters within a column are significantly different by Duncan’s multiple

(2014), Kim 5(2003)2] A7+Are} 22 Aot ol
31&13 Maillard ¥+ o8t HMF$} 1 Aks} 23471 WAl
o] 9 9lo] Eo] HATAA L, a, bgto] Z2EL}, &
HIXH 715 = 7o X 2 aglo] Hug wA B S
A A7t o ZaF Ao wrEolXich

4o ehfgich. FAl R4

range test (p<0.001).

=98 %7] 7.37~8.3 log CFU/g

ol A] 2Zx}o] 8.42~9.71 log CFU/g2 2 Z7}3tAtir} 854}
o 7.55~8.59 CFU/go.2 ZtAadle] Bta 27| F4¢} v
3 Z2HS YER YT Jo S5(2013)9] ©EW EF4E 1.1x10°
CFU/mL(8.04 log CFU/mL) $~&2 2 Uehgtiy R ustgo
o, ol & d3Ae] FHeet FARE 2 YE Slch

3. O|ME T gt FTdre AR SN nAEY anE 2 Iy F4 flo]
ZuaAo wa 7|7t 5 uE 5 ST 23 Table I #E A Ae® AZEHKim F 2012). fARES]
Table 4. Microbiological analysis of gochujang fermentation
Fermentation period (weeks) Control RB-0 RB-0.5 RB-1 RB-1.5
0 8.22+0.04"°¢ 7.460.05% 7.37+0.10% 7.68+0.05% 8.3£0.01°5¢
2 9.49+0.10°* 8.58+0.09** 8.42+0.13* 8.57+0.11* 9.71+0.31*4
T"Ctzlmcteu 4 8.24+0,05 7.46+0.15% 7.1240.08 7.7140.11° 8.1920.05%
6 8.28+0.11° 7.5£0.09° 7.49+0.07°" 7.6+0.03 8.38+0.12°5¢
8 8.5240.11" 7.61+0.10°® 7.48+0.06® 7.55+0.14% 8.59+0.038
0 5.5+0.09" 4.55+0.03% 5.13+0.04°® 5.06+0.10° 6.32+0.06™
Lactic 2 6.93+0.10" 5.62+0.13 434031 6.95+0.14% 7.26+0.04*
acid 4 8.3+0.00* 6.32+0.10°® 6.07+0.10* 7.39+0.05°* 4.56+0.14
bacteria 6 7.120.00® 6.150.09° 4.86+0.09" 7.130.09* 5.9120.08%
8 6.99+0.04° 6.91+0.15" 6.03£0.14° 5.76+0.12° 5.710.11%°

Y Each values mean+S.D.

*¢ Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.001).

AE Values with different capital letters within a column are significantly different by Duncan’s multiple range test (p<0.001).
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Fig. 3. Changes of amino type nitrogen content of gochu-
jang fermentation. €(Control): gochujang added soybean
meju, no red bean, no rice. M(RB-0): gochujang added meju
made of mixing ratio of rice and soybean=2.5:2, no red
bean. A(RB-0.5): gochujang added meju made of mixing
ratio of rice, soybean and red bean=2:2:0.5.x(RB-1): gochu-
jang added meju made of mixing ratio of rice, soybean and
red bean=1.5:2:1. O(RB-1.5): gochujang added meju made
of mixing ratio of rice, soybean and red bean= 1:2:1.5.
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6. DPPH AtReiCE 2HS

1,1-Diphenyl-2-picrylhydrazyl(DPPH) gtt]Z2 3lstz oz
freses HEE Sz = vk A A AAE Fo Hed
T§0) AAo] glolH ZAo] ZHHHAE o] B
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0]- 85|31 Qlti(Jeong £ 2017). 2342 DPPH o)zt 4

5 SA3ZAd+= Fig 59 2t 2td 27] DPPH &4 52
51.09~63.94%0]| A W7} ZsgH o] wal 59.75~89.98%= &
/I ATE wild, 49970 ded 23R GyE
Az Etoz o|FojA Qlal, ulYEof st 23} 4=
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Total polyphenol content (mg%)
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Fig. 4. Changes of total polyphenol content of gochujang
fermentation. *° Values with different small letters within
a period are significantly different by Duncan’s multiple
range test (p<0.001). *F Values with different capital letters
within a sample are significantly different by Duncan’s mul-
tiple range test (»p<0.001).
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Fig. 5. Changes of DPPH radical scavenging capacity of
gochujang fermentation. “° Values with different small let-
ters within a period are significantly different by Duncan’s
multiple range test (p<0.001). *F Values with different cap-
ital letters within a sample are significantly different by
Duncan’s multiple range test (p<0.001).

AAo] ot o]t Atz Q13| 71540l e
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2013), & AolA = FARE A Ueistth B3 2 &
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2017).
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Fig. 6. Taste (sourness, saltiness, umami, bitterness, after
taste) intensity of gochujang as affected by prepared with
different ratios of meju.
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