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ABSTRACT

This study investigated the quality characteristics of Makjang containing different levels of fermented chickpeas (FC).
Makjang samples were prepared by substituting 0% (CON), 25% (FC25), 50% (FC50), 75% (FC75), and 100% (FC100) of
soybean with FC. The analysis of moisture content, salinity, pH, °Brix, viscosity, color, and sensory evaluation were
conducted. Moisture content, salinity, °Brix, and viscosity of samples increased with increased percentage of FC, while pH
decreased. Hunter color L and b values increased, whereas a value decreased with increasing amount of FC. Sensory attribute
test showed that FC addition increased yellowness and moistness, but decreased darkness and coarseness. Salty, nutty, alcohol,
and meju odors were highest in CON, while sweet odor was lowest in FC100. Koomkoom and beany odors were highest
in FC25 and FC75, respectively. Saltiness and umami were the highest in CON, whereas sourness and bitterness were highest
in FC75. However, sweetness of the samples were similar. Nuttiness and koomkoomness were highest in CON, cleanness was
highest in FC25. Consumer acceptance test showed that FC50 received the highest scores in flavor and overall acceptance.
This study provides basic research data for the development of Makjang containing chickpeas.
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A el A 2021 10 72 T AHZ(Glycine max)©H,
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Jeilbiotech, Gyeongju, Korea), &=

2. BLoIF M=
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oz 28 AN U Bad RIS APAAT, A
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Foko] 25Tl 484]
HEE T 35TelA 122413 ZﬂZ‘_O}oﬂlﬂ(Food dehydrator,
KED-M07D1, Kiturami, Gwangju, Korea).

Jeilbiotec, Gyeongju, Korea)<
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AlelEth. FEmF= vhalldt F(stainless steel roler ma-

Table 1. Formulas for samples of Makjang containing different levels of fermented chickpeas

Ingredients

Sample

Fermented soybean Fermented chickpea Water Salt
CON" 100 0 150 25
FC25 75 25 150 25
FC50 50 50 150 25
FC75 25 75 150 25
FC100 0 100 150 25

Y CON: Makjang sample prepared with 100% fermented soybean.

FC25: Makjang sample prepared with 75% of fermented soybean and 25% of fermented chickpea.
FC50: Makjang sample prepared with 50% of fermented soybean and 50% of fermented chickpea.
FC75: Makjang sample prepared with 25% of fermented soybean and 75% of fermented chickpea.
FC100: Malkjang sample prepared with 100% of fermented chickpea.
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Table 2. Moisture contents, salinity, pH and °Brix of Makjang containing different levels of fermented chickpeas

CON" FC25 FC50 FC75 FC100 F-value

Moisture (%) 55.48+0.43°2% 54.39+0.35° 56.64+0.63° 56.98+0.97* 57.50+0.42° 12.85™
Salinity (%) 2.60+0.00° 2.70+0.00° 2.76+0.05° 2.84+0.05° 2.94+0.05 47.00"™
pH 5.92+0.00° 5.90:£0.00° 5.8740.01° 5.81+0.00° 5.75+0.00° 379.45™
°Brix 3.00:£0.00° 3.100.00° 3.2020.00° 3.36+0.05" 3.40+0.00" 239.33"

Y Refer to the legends in Table 1.
? MeantS.D. ™ p<0.001.

9 2>¢ Means in a row by different superscripts are significantly different at the »p<0.05 by Duncan’s multiple range test.
Y p p gn y p Y p 2
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Table 3. Viscosity and Hunter’s color values of Makjang containing different levels of fermented chickpeas

CON" FC25 FC50 FC75 FC100 F-value
Viscosity (cP)  92.63+1.639% 107.00£2.19¢ 119.07+3.06° 127.60£6.06° 174.50+11.06° 8233
L 56.17+0.03¢ 56.13+0.02¢ 56.95+0.03° 57.37+0.00 58.67+0.02° 4,348.56™
a 0.54+0.04° 0.38+0.11° 0.37+0.12° —0.19+0.04° —0.32+40.12° 4571
b 25.52+0.06° 27.4740.15° 29.07+0.05° 31.83+0.04° 34.62+0.10° 434021

) Refer to the legends in Table 1.
9 MeantS.D. ™ p<0.001.

3 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

o] 25522 71 vk 7hE, FC100°] 34.622 71 =2 3t

Bolom A Feol S7hsell wet bkl EokAl= 74
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Table 4. Sensory attribute difference results on Makjang containing different levels of fermented chickpeas

CON" FC25 FC50 FC75 FC100 F-value
Darkness 5.64+0.91°2% 5.74+0.57 4.22+0.66° 3.4540.62° 2.41+1.17¢ 93.18"™
Yellowness 2.03+1.44¢ 2.38+1.02¢ 4.19+0.40° 5.20+1.05° 6.16+1.46" 7493
Appearance

Moistness 1.19+0.40¢ 2.58+1.14¢ 4.3240.79° 5.87+0.71° 6.03+1.11° 177.22"
Coarseness 5.41+1.08° 5.32+1.19° 2.90+0.78° 2.35+0.79° 1.7741.11¢ 88.10™"
Salty odor 5.87+0.95° 5.03+0.94™ 5.38+1.25% 4.74+1.26° 3.54+0.88° 2043
Nutty odor 5.77+1.05° 5.09+1.04° 435£1.17% 4.62+1.65" 3.90+1.13¢ 10.59™
Sweet odor 3.70£1.37* 3.29+0.86" 3.90+1.73° 3.67+1.66° 1.7440.57° 13727
Odor Koomkoom odor  5.12+1.64% 5.80+1.10° 5.03+1.44° 4.54+1.33% 4.00+1.57° 6.86™"
Alcohol odor 5.58+1.31° 4.19+1.40% 3.90£0.70° 4.32+1.01% 4.70+2.22° 6.43™
Beany odor 4.87+0.80° 3.74+0.77° 3.61+0.71° 6.22+1.52° 2.45+1.20¢ 57217
Meju odor 6.67+0.59° 5.70+0.58" 5.70£1.07° 4.93+1.15° 3.61+1.43¢ 38.61™
Saltiness 5.83+2.05° 5.16£1.21" 4.03+1.68° 5.67+1.04° 4.67+1.92 640"

Sourness 3.09£1.71° 2.93+1.61° 3.09+0.87° 4.25+1.29% 3.74£2.52® 336"
Flavor Bitterness 4.10£1.37° 3.61+1.97° 5.16+1.18" 5.16+1.00" 5.09+1.85° 6.90™
Sweetness 4.77+1.38 4.48+0.81 4.93+1.36 4.00£2.39 3.83+2.54 2.11M

Umami 5.25+1.73 4.03+1.35° 4514123 4.83+0.89® 4.38+2.26° 273"
Nuttiness 5.25+1.18° 5.2240.95 4.61+1.83° 3.67+£1.22° 3.3241.24° 13.93™

Aftertaste ~ Koomkoomness ~ 4.93+1.15° 4.87+1.08° 3.74+0.85 4.35+].62% 4.5842.14° 3447
Cleanness 3.80+1.13° 5.35+1.14° 4.48+1.58" 4.00+1.43° 4.16+1.69° 570"

) Refer to the legends in Table 1.
2 MeantS.D. " p<0.05, ™ p<0.01,

" p<0.001, ™ Not significant.

3 274 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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o)A o7 7HA4s El(p<0.001), Y= =3 Aol Hi)
o] Agrs JERATE 289 (umami)-> CON©| 7H¢ =%
3l FC1008.2 Z4=E HRA o7 74 =H|(p<0.05) o

o] vhulg gHgeo] Wolzl gurh B7] W] UL 2w
= wolv], olelg A} Aokl = ogsk& & ez ua

ok ol= MSGe] A7 Ants Astehe
Mojet J 5(2004)] A7 ZAz}s} 1]k 7:1?% o 7ol
BEFE B AEE U AA 27 AoR Bzt 4l
(sourness)& oA o2 Frtshe AdS BIA=l(p<0.01),
ol pH &% Z3e} vlsg AaE JeRth &ul(bitter-
ness)< thAlFEo] S7Hgtel wet feolHor It
(p<0.001), Ho¥(sweetness)> Al 537F] F2]gt o]z ¢l
ok Fuls WA Gk gk WA, EEe WA ek
AbeHAl WolelF FdvlFo] qAlGTo] S7HETFSE 745
SH(nuttiness) ¥ FF3+ ZH(koomkoomness flavor)©] 2|4 <
2 Eolx]= Ao & eyt 283 gl(cleanness)> FC25
7F e o m g E=A HrE e, et 2 yeA
Hl i 7ke] frojm] gk Abol= flAth(p<0.001).

]

4. 2H|X} T2 HAL

ol F 4T AT 22 W] Vee
bl /K]— ZAI= Table 59 2t} 2| F(appearance)ol] 3t 7]

T FC257} 7V =& %718 ¥skaL, FC757F 7 v
712 ugkon] FC50(4.52)>FC100(4.12)>CON(4.00)2] 2=
A2 LFERETHp<0.05). Bl (odor)S| A& FC259] 7] =7}
5242 71 B2 HILE W9kal, FC757F 4282 71 &2
B7HE ko Alg3te] Fol3t Aol gle Ae® Y

Table 5. Sensory consumer acceptances of Makjang containing different levels of fermented chickpeas

CONY FC25 FC50 FC75 FC100 F-value
Appearance 4.00+1.52%%% 4.88+1.12° 4.5241.19% 3.72+1.06° 4.12+1.76™ 2.79"
Odor 4.44+1.35 5.24+1.16 4.64+1.43 4.28+1.30 436+1.46 204"
Flavor 4.76+1.05" 4.08+1.03 5.08+0.99° 4.80£0.91° 4.96+1.69" 2.74°
Texture 4.80+1.63 5.00+1.38° 4.68+1.02" 5.12+1.16° 4.04+1.39 247
Overall acceptance 3.74+1.40° 4.00+1.33 4.65£1.07° 3.70+1.57° 4.50+1.39% 4.03”

) Refer to the legends in Table 1.
2 MeantS.D. " p<0.05, ™ p<0.01, ™ Not significant.

3 27 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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