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Physicochemical Properties of Yanggaeng with Lentil Bean Sediment

Dan-Bi Noh, Kyoung-Hee Kim, and Hong-Sun Yook

Department of Food and Nutrition, Chungnam National University

ABSTRACT This study investigated the quality characteristics of Yanggaeng added with lentil bean sediment.
Yanggaeng was prepared by addition of 0, 25, 50, and 75% (w/w) lentil bean sediment to white bean basic formulation.
For the proximate composition measurement, lentil bean sediment consisted of 15.63% moisture, 17.31% crude protein,
0.92% crude ash, and 0.31% crude fat. The sediment yield of lentil beans was 54.25%. The moisture content of
Yanggaeng significantly increased with increasing lentil bean sediment content. The total soluble solid content (°Brix)
of Yanggaeng significantly decreased with increasing lentil bean sediment content, whereas the pH was not significantly
different between the control and experimental groups. The lightness of Yanggaeng significantly decreased with increas-
ing lentil bean sediment content, whereas redness and yellowness significantly increased with increasing lentil bean
sediment content. The springiness, gumminess, and chewiness of Yanggaeng decreased with increasing lentil bean
sediment content, whereas hardness and cohesiveness was not significantly different between the control and ex-
perimental groups. The total phenolic content and 2,2-diphenyl-1-picrylhydrazyl radical scavenging activity significantly
increased with increasing lentil bean sediment content. Yanggaeng containing 25% lentil bean sediment had acceptable
sensory properties, such as taste, texture, and overall preferences. Thus, our results suggest that Yanggaeng containing
25% lentil bean sediment could improve the sensory properties and antioxidant activities of Yanggaeng.
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Table 1. Formula of Yanggaeng mixed with the addition of lentil
bean sediment

Concentration of lentil bean

Ingredients (g) sediment (%)

0 25 50 75
Lentil bean sediment 0 25 50 75
Cooked white bean 100 75 50 25
Oligosaccharide 20 20 20 20
Salt 0.2 0.2 0.2 0.2
Agar powder 0.8 0.8 0.8 0.8
Water 60 60 60 60
’ Water, agar ‘
|
’ Stirring, boiling for 10 min ‘
!

Adding cooked lentil bean, cooked white
bean, oligosaccharide, salt

i

’ Stirring, boiling for 10 min ‘
i

’ Molding ‘
!

’ Cooling for 15 hours at 4°C ‘

i
’ Lentil bean Yanggaeng ‘

Fig. 1. Procedure for preparation of Yanggaeng mixed with lentil
bean sediment.

M

WLF JFS A P A% 57
20%20 mm= ZepA SAsdoh e 54
Al(Spectrophotometer CM-600, Konica Minolta Sens-
ing, Inc., Tokyo, Japan)& °©]-&3lo] mFugdo = B3
the WE(L, lightness), 4% (a, redness), 34 %=(b,
vellowness)E& WERW O™ 153] R SA43to] ke
2 Yepoleh oju) ARgE EEw 3> L, a, b gtel ZHzt
99.37, -0.14, -0.07°] At}

FYe 20x

Hunter A%

ke
T
e}
i

7IAIM ==Zt

AT das Hrhek 8] 71AA 227 5782 Tex-
ture analyzer(TA/XT2/25, Stable Micro System Co.,
Ltd., Surrey, England)& A}-&3le] A2 A 7= (hard-
ness), &2 (springiness), -5/ (cohesiveness), 2
*J(gumminess), % ¥4 (chewiness)S Z33F% ). ol
k7 A 89 FA7E 20X20X10 mmE g o, 7]7]9]
4272 probe P/20, pretest speed 2.0 mm/s, test
speed 2.0 mm/s, post speed 2.0 mm/s, distance 50%
strain, load cell 5 kg@ 2 A A3t}



WAF FF A7kl e PRl FA 54 867

DPPH 3C|Zt A7 &

1,1-Diphenyl-2-picrylhydrazyl(DPPH; Sigma Chem-
ical Co., St. Louis, MO, USA) &tz &~A &9 54
Blois®] ®#(23)el we} Atk A RE 2A Zet F
Faoll 24413 JEs 7 AR 3 NS SR
3 Asle] 100 mg/mLe] FEZ WE A8 1 mLo] 0.2 mM
°] DPPH €9 1 mLE 7}3}9] vortex mixer® 10%3+ 2
Gt & Ao A 3023t HHEAIZ] g 517 nmell A &3
=5 ST A RS bk &t Bl
fre] dud 27 S okl A o] &3t MR
Aretole.

DPPH radical
scavenging activity (%)

2

mﬂo—%

=
.

)_( _ Sample absorbance )><100

Control absorbance

E=C|0s g

ZZ9 = =2 Folin—-Ciocalteu reagent’} &2
2 FE2E] 9= sEEdd o8 ddH 29
koA EEud oqo; HL”‘HO}‘“ AL Y= ¢

10
_o|L
)
_11\1
O_u
r—{m
_Lu
_OH
yo "
oo
>,
il
.

Folin-Denis H(24)<
Z2A e SRl 24’\]‘} ek H A g e
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Aldrich Co., St. Louis, MO, USA) 0.2 mLE 3 7}8}o] 3%
b Ao A7l 3 10% sodium carbonate(w/v,
Samchun Pure Chemical Co., Ltd., Anyang, Korea) &
3mLE 7}{5]_0;] ol—/d oﬂ }\1 1/\] 7]_ Eo]- u};z] 3} 1:}9. /\LEolLo_
765 nmoll Al FFE=E F43Aoh. XEF4A L gallic acid
(Sigma-Aldrich Co.)& ©]&3 HEH(R*=0.9962)°l &34
EE A83ko] 100 goll "ld mg gallic acid equivalents
(GAE)Z UER AT

JlSE Tt

AT das 17re F8e] 713 % Bk H5AAE 4
Fol 9= 20t1~3001 9] A F 9 F8t A 208 S oS
24 i Qlo] AAlatslon, 2t AsE dAE A=
et R E ekl 118Ekdth B 7hEE-2 A(color),
(flavor), BH(taste), A7 (texture), FAAQ 71 Z =(over-
all preference)1 o™, thets] FrH(77), obF FH67),
k2t FoH6H), HEolth4R), <zt A ZH33), o
7 @2, dds] £4 AR 74 7H A=
HE A&kl Hrta it

i

Table 2. Proximate composition and yield of lentil bean sediment
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Proximate composition (%)

Yield (%)

Moisture Crude protein

Crude ash

Crude fat Carbohydrate Dry basis

Lentil bean sediment 15.63+0.22" 17.31+1.10

0.92+0.00

0.31+0.04 65.83+0.90 54.25

YEach value in meantSD (n=3).
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Table 3. Moisture content of Yanggaeng mixed with the addition of lentil bean sediment

Concentration of lentil bean sediment (%)

0

25 50 75

d02)

Moisture content (%) 42.83+0.69

53.10+1.24°

58.37+0.45" 65.17+0.34"

YEach value in mean+SD (n=3).

IDifferent letters within the same row (a-d) differ significantly (P<0.05).
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Table 4. pH and total soluble solid contents of Yanggaeng mixed with the addition of lentil bean sediment
Concentration of lentil bean sediment (%)
0 25 50 75
pH 6.38+0.07*"% 6.37+0.02° 6.34+0.02° 6.41+0.01°
Total soluble solid contents (°Brix) 3.40+0.00" 2.50+0.12° 1.80+0.00° 1.20+0.00°
YEach value in mean+SD (n=3).
IDifferent letters within the same row (a-d) differ significantly (P<0.05).
Table 5. Hunter's color values of Yanggaeng mixed with the addition of lentil bean sediment
Concentration of lentil bean sediment (%)
0 50 75
Lightness (L) 49.64+0.48"" 42.14+0.81° 39.99+0.37° 39.74+1.10°
Redness (a) 0.53+£0.15° 1.1220.11° 2.51+0.06° 3.63£0.27"
Yellowness (b) 5.64+0.24° 5.90+£0.31° 7.31£0.16° 8.41£0.53"

YEach value in mean+SD (n=15).

IDifferent letters within the same row (a-d) differ significantly (P<0.05).
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Table 6. Texture properties of Yanggaeng mixed with the addition of lentil bean sediment

Concentration of lentil bean sediment (%)

0 25 50 75
Hardness (g) 7.67+£0.01*"% 7.53+0.86" 7.26+0.18" 6.90£0.87"
Springiness 0.84+0.03" 0.65+0.08" 0.57+0.06" 0.58+0.15°
Cohesiveness 0.15+0.01° 0.15+0.02° 0.14+0.00" 0.13+0.01°
Gumminess 1.20+0.07° 1.08+0.16™ 1.00£0.06° 0.9940.04°
Chewiness 1.010.09 0.74+0.18° 0.57+0.03° 0.57+0.12°

YEach value in mean+SD (n=3).
Different letters within the same row (a,b) differ significantly (P<0.05).
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Table 7. Antioxidative effects of Yanggaeng mixed with the addition of lentil bean sediment

Concentration of lentil bean sediment (%)

0 25 50 75
Total phenolic contents 0.47+0.06*"? 1.1120.07¢ 1.74+0.03° 2.19+0.15"
(mg GAE/100 g) A A . AP
DPPH radical ing activit
radical scavenging activity 16.09+1.49° 54.44+2.00° 75.96:1.30" 84.70+0 87"

(%, 100 mg/mL)

YEach value in mean+SD (n=3).
*Different letters within the same row (a-d) differ significantly (P<0.05).

Table 8. Sensory evaluation of Yanggaeng mixed with the addition of lentil bean sediment

Concentration of lentil bean sediment (%)

0 25 50 75
Color 4.50+1.32*? 3.20+1.36° 2.75+1.16° 3.10+1.25°
Flavor 4.25+1.07° 4.00+1.26™ 3.50+0.83° 3.35+1.23°
Taste 3.45+1.39" 4.35+1.60° 3.40+1.50™ 2.70£1.42°
Texture 3.25+1.48° 3.50+1.61° 3.25+1.48° 3.10+1.62°
Overall preference 3.85+1.27% 4.25+1.55° 3.00+1.41% 2.70+1.38°

YEach value in mean+SD (n=20).
IDifferent letters within the same row (a-c) differ significantly (P<0.05).
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