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Abstract

This study was conducted to investigate the effect of Chinese artichoke powder on the physicochemical
properties and the sensory characteristics of yanggaeng. According to the increasing contents of Chinese artichoke
powder, the °Brix value and pH levels of yanggaeng were significantly decreased whereas the moisture contents
of yanggaeng was significantly increased. The result of color measurement shown that L value of groups
containing Chinese artichoke powder was lower than that of control group, but a value and b value of groups
containing Chinese artichoke powder were higher. Texture measurement score in terms of cohesiveness, chewiness,
and brittleness for yanggaeng were significantly decreased according to the levels of added Chinese artichoke
powder content. The contents of total polyphenol, DPPH radical scavenging activity, and NSA of groups containing
Chinese artichoke powder were higher than those of control group. As Chinese artichoke powder increased,
antioxidative activity also became bigger. Sensory evaluation scores in terms of appearance, odor, taste, texture,
and overall preference of groups with 2% and 4% of Chinese artichoke powder did not show any significantly
differences when compared to the control group. Based on these findings, current study suggest that addition
of 4% Chinese artichoke powder was the best substitution ratio for yanggaeng.
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{Table 1> Formular for yanggeng added with Chinese artichoke (Stachys sieboldii Miq) powder

Samples”
Ingredients (g)
CYO0 CY2 CY4 CY6 CY8
Cooked white bean 500 490 480 470 460
Chinese artichoke powder 0 10 20 30 40
Agar powder 10 10 10 10 10
Sugar 50 50 50 50 50
Oligosaccharide 50 50 50 50 50
Water 400 400 400 400 400
Y CY0: Control (Yanggeng with 0% Chinese artichoke powder).
CY2: Yanggeng with 2% Chinese artichoke powder.
CY4: Yanggeng with 4% Chinese artichoke powder.
CY6: Yanggeng with 6% Chinese artichoke powder.
CY8: Yanggeng with 8% Chinese artichoke powder.
| Water, agar | o} ¥+ T=A(PR-210a, Atago Co., Japan)ZE
Slo] =x1510 = 53 =
1 Stirring and boiling ARgale] SAelon, RE AlRe 53] RHE =

for 10 mins

| Sugar, oligosaccharide |

Stirring and boiling
for 5 mins

| Cooked white bean |

Stirring and boiling
for 5 mins

| Chinese artichoke powder(0, 2, 4, 6, and 8%) |

Stirring and boiling
for 2 mins

| Molding |
|l Cooling for 3 hrs
| Yanggaeng |

<Fig. 1> Procedure for preparation of yanggeng
added with Chinese artichoke powder

3. alEgy

1) pH & 2 =&

A% BT A7 B8 pHe AR 5 gl T
F 50 mLE 91 1057 4Jo] dealo =

meter(pH 210, HANNA, Italy) 2 =73}

Belel BRzkes Jeple,

2) sy &%

2% B8 JUt ol FREEe ok
S Fsle] Ao 8 =3 71(FD-600, KETT
Electric Lab., Japan)& °©]-83}d 105TCNA 33
WHE =43 T g HTFgS ek

3) M =5

27 B8 U e A=e AAA(CM-

3500, Minolta Inc., Japan)& A&-3to] 72| W
ol LE®)RL a4k, (@A m)ghe 53]
W 24, 0 gitgtos tehigleh ol A5
&t wao] L a, bate 22 94.61, —0.05,
2.79°] AT

Z
¥

8] =23t
5 x 2 cm)& AFE U3 Rheometer(Compac-100,
o]-g-3}e] distance 5

mm, plunger diameter 10 mm, table speed 120 mm/s

242 Pe A =75 x

Sun Scientific co., Japan)E



102 =z ske] 2] A 228 Al 83(2016)

o 27102 ZFAGom, WE ARE 53] W
sl PRghoz Lhehyglch
5) BHAGHS

I

(1) & = & =8
A1 &.9] polyphenol &2
& wA &t AR
1 mLE 7hste] 333 4
mLE Sk, 1AF A2

Hell 9
1 mLe}| phenol reagent
2%+ ¥ 10% Na,CO; 1
oAl ®A5ked 700 nm
o|A] FF=(UV-VIS spectrophotometer UVmini-
1240, Shimadzu Corp. Japan)E &7 3]—05\1:]—. 2

Folin-Denis

ML gallic acid €407 2319 1L, & A&
TS AHEE dEEd tie WiEs= e

AT

(2) DPPH 2iCIZ2 s

Al 7o AAF 5L q,a-diphenyl-B-pycrylhyd-
razyl(DPPH)= AH&-g Wi o2 SA313t) =,
DPPH A|2F 12 mgS absolute ethanol 100 mLol]
83l gk ¥, 50% ethanol €215 317}5le] DPPH &
Aol FF=(UV-VIS spectrophotometer UVmini-
1240, Shimadzu Corp. Japan)E 517 nmol|A] <F 1.0
o5 A3 F F=d 0.5 mLo| DPPH &9 5
mLE E&3lo] 1% & S =(UV-VIS spectropho-
tometer UVmini-1240, Shimadzu Corp. Japan)E
=751tk DPPH itz 2752 ot o] 29
olaf Alxketaith

DPPH #}Z 275(%)=

AlgAd7te] 3¢
15379 &3 100

TR 5 9%

(3) OEMY s

A& 1 mLell 1 mM oPANFES &9 | mLE
7¥etas, 0.1 N HCl 2 0.1 M 74t &5 (pH
3,00 7kete] whg-gale] F H3]E 10 mLE &

B 37CoA 1A ¥RSAI A ) o] uhgol | mLE

st 2% Z2AHEA 2} Griess Al Ob% 2 2 7}
slo] A2ofx] 1587 W T 520 nmol|A]
SF=(UV-VIS spectrophotometer UVmini-1240,
Shimadzu Corp. Japan)E 733l A& 37t
o g A8 X7t obdAe] S AL

39

ekl

6) ZtsAAt

W B S AolA A3 WA g &
AR o, FAR R A thetA 407 (H
A 2454, oA 209, FEA 209)= iAo
2 Al e, 933 3713 x 3 x 2 cm)E
S FEE Aok A AT HrREE-S
FEEA oz el Acolor), ©]F (off odor), T
Dl(sweet taste), B S(astringent taste), % T
(chewiness) S 773 HZH(7H: wl-$ Zsld}, 14:
] Feith & ARgsle] rketlon, 7sw &
A= €] appearance), YA (odor), Z2] Atexture),
Y(taste), AR Q1 7] T % (overall acceptability)©]]
tato] 78 A=A - Fo 14 v &
thoz 7}kl

aw% A7}k el

A EN 4 H=Ax Adg=

olg}etA £, 717

FAHEA (ANOVA)
o} t}5H 9] 737 (Duncan's multiple range test)©l]
e Fo4 HA S stlen, RE FAAERS

kel g

o] o Stk
(»<0.001). B 2] 7}10h, 2015), &FZ(Kim
et al., 2014), 7% ¢(Cha & Chung, 2013), A7



24

7y

{Table 2> °Brix value, pH and moisture content of
yanggaeng added with Chinese artichoke

powder

Samples”  °Brix(%) pH Moisture
content (%)
CY0  4550+0.50®  6.00£0.01°  44.23+0.15
CY2  44.13x023°  59240.01°  46360.11°
CY4  43.73+0.64° 5.75£0.01°  46.43+0.11°
CY6  41.73+0.46° 5.65£0.01°  46.00£0.10°
CYS  38.13+041° 5.59+0.01°  48.96:0.25"

F-value 36.56"" 1,897.86™" 347.97°

" Abbreviations are referred to Table 1.

? Different superscripts within a column (*~°) indicate si-
gnificant differences at p<0.05.

™ p<0.001.
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<Table 3> Hunter’s color value of yanggaeng added
with Chinese artichoke powder

Hunter’s color value

Samples”
L a b
CY0 46.88+0.162 —1.42+0.04°  4.53+0.11°
CY2  41.09£0.19° —0.10£0.01°  9.00+0.05
CY4  37.25+038° 1.14£0.05°  11.00£0.14°
CY6 34.82+0.21¢ 1.71£0.03°  11.35+0.10°
CY8 32.69+0.22° 2.59+0.03*  11.95+0.14°
Fvalue  1,51656™  5,141.04™° 197623

! Abbreviations are referred to Table 1.

? Different superscripts within a column (*~°) indicate si-
gnificant differences at p<0.05.

* p<0.001.
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{Table 4> Texture of yanggaeng added with Chinese artichoke powder

Texture properties

Samples”
Hardness (g/cm?) Springiness (%) Cohesiveness (%) Chewiness (g) Brittleness (g)
CY0 4,517.00£324.652  311.73+29.98" 50.30+3.40° 311.87+20.74"  95,176.39+5,355.32°
CY2 4,555.00180.53° 299.10+18.30° 45.05+0.67° 28547+ 326"  85,355.52+4,477.01°
CY4 4,480.00+219.68" 272.62+15.78° 45.12+1.55 279.29+13.27*  78,893.03+5,679.10%
CY6 4,431.00+ 31.95" 264.84+13.07* 41.51%0.93% 25726+ 414 70,498.66+5,463.25°
CY8 4257.33+154.97° 292.36+14.28" 40.82+1.73° 244.39£10.58°  71,412.72+5,413.26°
F-value 0.96 298 11617 1374 11.34™

D Abbreviations are referred to Table 1.

? Different superscripts within a column (*"%) indicate significant differences at p<0.05.

* p<0.001.



{Table 5> DPPH radical scavenging activity of
yanggaeng added with Chinese arti-
choke powder

Samples” Total polyphenol DPPH NSA
(mg GAE/100g) (%) (%)
CY0 14.70£0.162  6.01£0.31° 51.76+0.31¢
CY2 28.96+0.80¢  13.25+0.56%  56.38+0.20°
CY4 46.63£0.66°  2521+028° 57.26+0.62%
CY6 65.76+0.82°  39.34+0.49° 5829+0.46"
CY8 98.66+0.98"  62.82+0.39"  66.14+1.50°
F-value 5,851.61" 8,467.44™°  134.58™

" Abbreviations are referred to Table 1.

? Different superscripts within a column (*"°) indicate si-
gnificant differences at p<0.05.

™ p<0.001.
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{Table 6> Sensory evaluation of yanggaeng added with Chinese artichoke powder

Sensor.y Semples” F-value
properties CYO0 CY2 CY4 CY6 CY8
Color 1.15£0.36%  3.150.87° 4.05+0.60° 5.25+0.71° 6.55+0.75* 17947
Off odor 1.40+0.50%  1.70+0.47 3.30=0.86° 4.10+0.85°  4.75+0.78"  83.79™"
Sweet 3.80+0.61° 3.80+0.52° 3.70£0.47°  3.75%0.78" 3.70£0.47° 0.15
Taste Astringent 1.10+0.31° 1.30+0.47° 1.75£0.55" 2.65+0.93 3.00£0.64* 3634
Chewiness 4.10£0.71°?  3.65+0.58" 3752071 4302057  4.65+0.67° 7.76™
Appearance  4.70+£0.57° 4.50£0.68° 4.50+0.68° 3.90+0.71° 3.75+1.01° 617"
Odor 430+0.47° 425£0.44™  4.10+0.44° 3.70+0.57° 3.35+0.58° 12.74™
Acceptability Texture 4.25+0.44° 4.30+0.65° 4.20+0.61° 3.70+0.65" 3.70+£0.47° 5.54™
Taste 4.55+0.82° 4.60+0.68°  4.75+0.68°  4.05:0.63°  3.750.71° 7.96™
Overall 4.70+0.80° 4.65+0.81° 4.75+0.78* 3.95+0.65° 3.85+0.48" 5.55™

D Abbreviations are referred to Table 1.

? Different superscripts within a column (*™°) indicate significant differences at p<0.05.

* p<0.001.
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