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Abstract

This study was performed to investigate the quality characteristics of the Yanggaeng with the addition of fermented aged
black giant garlic paste (FABGGP) such as pH, reducing power, color, texture, total polyphenol, DPPH radical scavenging
activity, and sensory acceptability. FABGGP was incorporated into Yanggaeng at 0, 3, 6, 9 and 12%(w/w) weight amounts
based on the total weight of cooked white bean and FABGGP. pH decreased significantly with the increasing levels of
FABGGP add. Reducing the sugar content increased as the amount of FABGGP increased. In term of color, lightness(L)
and yellowness(b) decreased significantly but redness increased with increasing the levels of FABGGP. In the texture
analysis, hardness, springiness and gumminess of FABGGP Yanggaeng were lower than those of the control. Total
polyphenol content and 1,1-di-phenyl-1-picrylhydrazyl (DPPH) radical scavenging activity significantly increased as the
FABGGP concentration increased in the formulation, The results of the sensory test showed that Yanggaeng with 6%
FABGGP had the highest score in color, overall preference and chewiness. Based on these results, it is suggested that
Yanggaeng with up to 6% added FABGGP can be developed as products without adverse effects on the sensory
characteristics.
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Table 1. Formula of Yanggaeng added with fermented aged black giant garlic paste (Unit: g)
Samples Distilled water Cooked Agar Sugar Oligosaccharide Salt FABGGP"
P white bean & & &

Control" 250 500 8 50 50 1 0

FABGGP3 250 485 8 50 50 1 15
FABGGP6 250 470 8 50 50 1 30
FABGGP9 250 455 8 50 50 1 45
FABGGP12 250 440 8 50 50 1 60

" Control; Yanggaeng without aged black giant garlic paste, FABGGP3; Yanggaeng with fermented aged black giant garlic paste, 3%,
FABGGP6; Yanggaeng with fermented aged black giant garlic paste, 6%, FABGGP9; Yanggaeng with fermented aged black giant garlic
paste, 9%, FABGGP12; Yanggaeng with fermented aged black giant garlic paste, 12%

Water, agar

iStirring, boiling for 10 min

| Adding cooked white bean, sugar, oligosaccharide, salt |

| Stirring, boiling for 5 min

| Adding fermented aged black giant garlic paste |

| Stirring, boiling for 5 min

| Molding |

| Cooling for 2 hours at room temperature

| Fermented aged black giant garlic Yanggaeng |

Fig. 1. Procedure for preparation of Yanggaeng added
with fermented aged black giant garlic paste.
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Table 2. pH and reducing sugar content of Yanggaeng
added with fermented aged black giant garlic paste

Samples pH Reducing sugar(%)
Control" 6.79+0.017* 5.8840.03¢
FABGGP3 6.360.01° 7.70+0.06°
FABGGP6 5.96+0.01° 7.80+0.04°
FABGGP9 5.67+0.01 10.02+0.01°
FABGGP12 5.43+0.00° 11.98+0.12*

Y Control; Yanggaeng without aged black giant garlic paste,

FABGGP3; Yanggaeng with fermented aged black giant garlic
paste, 3%, FABGGP6; Yanggaeng with fermented aged black
giant garlic paste, 6%, FABGGPY; Yanggaeng with fermented
aged black giant garlic paste, 9%, FABGGP12; Yanggaeng with
fermented aged black giant garlic paste, 12%

2 All values are Mean=S.D.

¥ *d Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.
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FABGGP3

Control

FABGGP6

FABGGP9 FABGGP12

Fig. 2. Visual comparison of Yanggeang incorporated with different levels of fermented aged black giant garlic paste.

Control; Yanggaeng without fermented aged black giant garlic paste, FABGGP3; Yanggaeng with fermented aged black giant
garlic paste, 3%, FABGGP6; Yanggaeng with fermented aged black giant garlic paste, 6%, FABGGPY9; Yanggaeng with
fermented aged black giant garlic paste, 9%, FABGGP12; Yanggaeng with fermented aged black giant garlic paste, 12%



1018 w8 - 243 -
2. Mz =¥
B4 FE AOlUE Evky solaEe) Artg )
o] Az3F %789 L (lightness), A & (redness) L A&
(vellowness)E &gt A= Table 33} 2t Y=& YeHY
L LGS gzFo] 10592 7Fg grom, Hrkre a4 w
& Ao]JE Zuls glo|AE HrleFo] 2713l uhet 7.71~

7.959] Y2 Wolx= AL Hr) o] Fah Wa o]
AE Suhs Ho|AEQ 70| F7hel wh ¢
Aol A o T A=z Hlrh AN=E Yehl= agh
Lo F4 UE Ao|AE Zuls Ho|AET} 3%7HR] HIHEQ)
7Sl S718H} 6% 7t o1 FRE HAE QI B
T2 el bk 1.65~1.822 HE, a4 ¥E Suts
Ho|AE H7}ro] S7Hete] Wt oA o R Fadshs
S el o]& Kim 5(2012)9] @& T4HS o83t 7]
54 A AATe} fARE Ade EYh

o

Table 3. Hunter’s color values of Yanggaeng added with
fermented aged black giant garlic paste

Samples Lightness (L) Redness (a)  Yellowness (b)
Control" 10.59+0.027%  3.65+0.04° 2.4040.02°
FABGGP3 7.950.09° 4.45+0.03" 1.82+0.02°
FABGGP6 7.90+0.01° 4.4120.04° 1.78+0.02°
FABGGP9 7.73+0.01¢ 4.3240.04° 1.68+0.02¢
FABGGP12 7.7120.01¢ 4.28+0.03¢ 1.65+0.01°

Y Control; Yanggaeng without aged black giant garlic paste, FABGGP3;
Yanggaeng with fermented aged black giant garlic paste, 3%,
FABGGP6; Yanggaeng with fermented aged black giant garlic
paste, 6%, FABGGP9; Yanggaeng with fermented aged black
giant garlic paste, 9%, FABGGP12; Yanggaeng with fermented
aged black giant garlic paste, 12%

2 All values are Mean=S.D.

3 @4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.
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002 71 Woka, 3% H7HEo] 12.80£0.40 mg GAE/100 g,
6% H7}H2o| 21.87+0.30 mg GAE/100 g, 9% H7}Zo] 37.58+
0.51 mg GAE/100 g, 12% H7}20] 54.22+0.43 mg GAE/100
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of wat 7ol FgElol A & E2vs THE 261
o} Jang 3(2008)8] A-tA}, Aubs2 3.7 mglg, SubES
10.0 mg/go 2 Aupsof H|slo Zuhzo & ZeHE %
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s 473e F4 E4 9 A &4 dollA Hasdvks
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Table 4. Texture properties of Yanggaeng added with fermented aged black giant garlic paste

Samples Hardness Springiness Cohesiveness Gumminess Chewiness
Control" 4,503.89+118.4179 0.36+0.03" 0.18+0.01° 779.99+56.83 269.1014.66"
FABGGP3 4,240.05+132.91° 0.35+0.01° 0.18+0.02° 723.06:+47.99° 265.45+23.47%
FABGGP6 4,098.47+74.63° 0.35+0.02% 0.170.00*™ 695.57+24.73" 239.59426.43™%
FABGGP9 4,088.16+37.28° 0.330.00*¢ 0.17+0.00" 686.78+50.59"™ 234.93+37.93%
FABGGP12 4,013.30+141.48° 0.33+0.01¢ 0.17+0.01° 678.87+14.69™ 232.00+6.44°

Y Control; Yanggaeng without aged black giant garlic paste, FABGGP3; Yanggaeng with fermented aged black giant garlic paste, 3%,
FABGGP6; Yanggaeng with fermented aged black giant garlic paste, 6%, FABGGPY; Yanggaeng with fermented aged black giant garlic
paste, 9%, FABGGP12; Yanggaeng with fermented aged black giant garlic paste, 12%

2 All values are MeantS.D.

3 4 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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5. DPPH radical 271 &M &3
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Table 5. Total phenol contents and DPPH free radical-
scavenging activity (%) of Yanggaeng added with fermented
aged black giant garlic paste

Total polyphenol contents DPPH radical

Samples (mg GAE/100 g)" scavenging activity(%)
Control” 0.64:0.0879 4.68+0.54°
FABGGP3 12.800.40° 33.26+1.10°
FABGGP6 21.87+0.30° 52.56+3.43°
FABGGP9 37.58+0.51° 69.96:0.86"
FABGGP12 54.22+0.43a 77.33+0.71°

D Expressed as mg gallic acid equivalent (GAE) per 100 g

2 Control; Yanggaeng without aged black giant garlic paste,

FABGGP3; Yanggaeng with fermented aged black giant garlic

paste, 3%, FABGGP6; Yanggaeng with fermented aged black giant

garlic paste, 6%, FABGGP9; Yanggaeng with fermented aged black

giant garlic paste, 9%, FABGGP12; Yanggaeng with fermented

aged black giant garlic paste, 12%

? All values are MeantS.D.

9 =4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.
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WollAl 249 radicalo] 23t =315 A= 289 A=

o] €51 glomMuller 5 2010), FAEC] §HAts} TS
=737 {18l 7 wol o] &= 9k

6. 7|15 T®I}

F4 2a Ao|AE Zuhs Ho|AEQ] Hrlgg et

A 23t %74 ] M(color), F(flavor), Sh(taste), H Sh(after taste),
23] A(chewiness), A& ¢l 7] & =(overall preference)o] T
3 F7he 53 HAEEd e Aok 28 Qok 3F 2%, 43
Fth, 53 vl FTh& ARESEe] Table 69 YR AT Ao

Table 6. Sensory evaluation of Yanggaeng added with fermented aged black giant garlic paste

Samples Color Flavor Taste After taste Chewiness Overall preference
Control" 3.15+0.8179 3.55+0.89" 3.20+0.62 3.60+0.75° 3.40+0.88" 3.30£0.57*
FABGGP3 3.30+1.08° 3.70+0.92° 3.65+0.67° 3.65+0.67° 3.45+0.94° 3.4520.60°
FABGGP6 3.45+0.94° 3.650.75" 3.55+0.83" 3.55+0.69° 3.70+0.92° 3.600.68"
FABGGP9 2.75+1.21% 2.75+0.97° 2.90:£0.79° 2.75+0.72° 3.10+0.79* 3.2540.79*
FABGGP12 3.05+1.15° 1.75+0.79° 1.65+0.67¢ 2.00:0.86° 2.35+0.99° 1.90+0.79°

D Control; Yanggaeng without aged black giant garlic paste, FABGGP3; Yanggaeng with fermented aged black giant garlic paste, 3%,
FABGGP6; Yanggaeng with fermented aged black giant garlic paste, 6%, FABGGPY; Yanggaeng with fermented aged black giant garlic
paste, 9%, FABGGP12; Yanggaeng with fermented aged black giant garlic paste, 12%

2 All values are MeantS.D.

3 4 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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3l 7|35 6% A7FEo] 7 =& Aoz FrlEglon,
3} gro)] gi8l 7] 3= 3% HrhEo] 7 Eorth Snke
9% F7Htol 7P A vebd e, AT AR 715
T 6% A7REolA A B7HESITE 2y 0%, 3%, 6%
A7 3 B Sk AR, AAAY 7ExoAE &
oA o5 Holx| gttt AAH oz Fitsf B Jus
Ho|AE 9 H7IRFo] 9%E 2ol wet vk E/9
o] F7tstaL, Al=22] Ajo] ofFgFl o, ojo] wet S
ARZo] 78k Ao 2 waE gk 2 AA as
L AO|AE Zuks Ho|AE 7} oY Az Al 3~6% H7}
T2 B BFEA fYHer & HUHE Igen,
AR Q 23} o] HL st 1) & o, AXHA 7|E

7 EUE 6% Hr7HEo] AEEA] MY AT ASRE AL
=Rl

o OF

L =

2 AFolAE B4 BE Ao|AE Juks Ho|AES H]
£(0%, 3%, 6%, 9%, 12%)& T2 H7tete] F8S A=t
a1, FHakst 84 2 F4 5L B3Ik A3, pHe di2wo]
6.798 7H =L, 54 UE Ao|AE Juhs Fo]AE9]
A7HEo] F7H] wet fojHer Hadts AP B
g} ShYIge gjxo] 5.88%= 7 Wekd, Hrhato] 7.7~
11.98%2 fii dHa Zo]|AE Zuls wo|AEQ] Hrlago]
7SS gl Ad fYHer A veyth A=
57 A7, Lk b2 54 Ia Zo|AE Suhs Ho]A
E A7} vl go] /1SS fY9¥ R st 7144
ZAFE B4 EE AO|YUE Fuhs Ho|AEQ HIH|E

o] F7FE,E ¥ 2ANE UL, F s &
3} DPPH radical &7 442 a4 Wg Suls o] AE
7Vgol F7MESE 2 4 HAth 715 = Ut A%, &
& HE Ao|IE Zuts Ho|AE H7t H[Eo] 3~6%Y o,
HE BrHEA fYHeR £2 H4E wgen, 9%E
Zol| BE 7|5 %7 GAsHA WA vergth o] 2
I FAste] B o a4 WA Zo|AE Juhs Ho]AE
6%7HA] Z7kste] FiE Azxdohd S8 #FH F
gt {ASHAA 7154 AFLE LAY 815
A 4= A Aol oA

P
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=
=
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