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ABSTRACT The purpose of this study was to investigate antioxidant activity of yanggaeng containing herbal medicine
extracts (YH) by employing various in vitro antioxidant assays for 1,1-diphenyl-2-picrylhydrazyl free radical scavenging,
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) free radical scavenging, and reducing power. We also investigated
moisture content, pH, texture profile, and sugar content, and evaluated the sensory characteristics of developed
yanggaengs. Moisture content of YH was 41.54%. Sugar contents increased while pH decreased as content of herbal
medicine extracts increased. Lightness was not significantly different between YH and control. However, herbal medicine
extracts enhanced the redness of yanggaeng. Texture profile analysis showed that gumminess and chewiness of yang-
gaeng added with herbal medicine extracts decreased compared to control. Herbal medicine extracts enhanced yang-
gaeng's antioxidant activity, reducing power, and scavenging ability. Herbal medicine extracts enhanced antioxidant
properties of yanggaeng and made it easier to swallow.

Key words: antioxidant activity, herbal medicine, yanggaeng
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FYYRA(14) =1 AEE 2AZ A
| 1A oWl vt vty 4R 5
ZHA] R [ (929, TV AHF =AY, FE A,
AZ(F=2), %‘f%(%%ﬁ)]‘—é 193] 2. (Pocheon, Korea)
3T 78 Al dEQ 2

=, SHET, E%E%?/]l’%% ] 4% (Hwaseong,
£

Korea)l 4 F13ko] ALg-3tieh. Az oppyatel &
A 54 9 PusE YL vlwsts] Askol AFNM Bl

Al ol
@RS EFE 1.68% A7HS

F-4) 5]

X
o} & 57HA A=, 7714 21, A,
FHE TF &R wWFE F gujo] HAleE ¥
60°Col A 8417 R A3 T} 90°CollA] 8AIZF =3},
F=9L 5 um ZHE AFste] FHBIAE o]Fstal 60
°C, 600~700 mmHg A&7+t Aejo A 4°Brix® %3
F%7](vacuum evaporator, Daesung Machinery, Chun-
cheon, Korea)® 553 § d23 71t} 5o g5
¥ 90°Col A 1047 Aty

A A

2

19 0§
I

SES A7 Fe] wienl &2 4°Brix® S

¥ =4 54 %

o2t

Mist &

K

1305

AR 0.8%, BUF 62 ol Ay e A F e
9 g Arkete] Azsolch ARBUE Auep) 25
B 3087 Y ¥ TAELeNY, A7, BIFE ¥

7 awtale] &8sk & 2A WA 10 rpm £E & 80°C
(e}

Oﬂ/ﬂ 30%7& Iﬂ‘ﬂi?}ﬂr ﬁkZH FEE
o

(Plll packagmg machme SM—ZIO—L, Sejin Machinery,
Paju, Korea)®2 50 g® A5 tHFig. 1).

>~

15 10¥] &% 70% A e&S 7lete] 30°CE 2+
Shaking incubator(SI-18, Jeio Tech., Daejeon, Korea)
o4 200 rpme.Z 7A|3F Fot FE3F & 45 NS What-
man No.1 filter paper(Whatman, London, UK)& ¢ 3}s}
o] 33 & 100 mg/mL X FEES I3 AF A
88 A}%o}‘}i?ﬂﬁ, positive control® ¥4 &aks}A) ¢l
BHA(butylated hydroxyanisole) 50 ppm< AF&3}% Tt}

I

&, pH ¥ = £F
0‘t7g,] S AR 05 g& Hod FESH7I(MB
45 Moisture Analyzer, Ohaus Corporation, Zurich,
Switzerland)& AF&-3le] 33 WHE S & HFgoz
eI pH 342 ZA 3¢ A5 1 gol S/ 10
mLE 7}sle] &3] dd3et £ 3,000 rpmoll A 103
AA &2 7] (Allegra X-15R, Beckman Coulter, Fuller—
ton, CA, USA)ol| A ¥4lEa] 3o 4 A5 HS pH me-
ter(PHM 210, Radiometer, Lyon, France)& o] &3}o] 3
3 ukE =48 3 yagtos Y 9us ok |
gol SH5 10 mLE 78t #2313k tf3 3,000 rpmell A
1033 9 8t 92 A 59& F49d A (Hand re-

’ Weighing ingredients ‘
l

Adding salt, agar powder, red bean paste,
fructooligosaccharides

l
Stirring and boiling
30 min, 80°C, 10 rpm
l

Adding herbal medicine extracts
and boiling for 10 min, 88°C

l
’ Molding ‘
l

’ Sealing ‘

Fig. 1. Procedure for the preparation of yanggaeng containing
herbal medicine extracts.
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fractometer, model NI, range: 0~35%, ATAGO, Tokyo,
Japan)E °o|&3te ZA 33t

ME EY

ok7g o] M= MaA|(Colormeter, CR-200, Minolta,
Osaka, Japan)& o] &3lo] S43sI3lth AlE+= 30X15X7
mmz A2 F @S AR S 54 A 55
TH1L=94.50, a=0.31 ¥ b=0.32)C.& B A3 F A}&3}% 2
™ L(W X, lightness), a(3 4=, redness), b(FA %=, yel-

lowness) Zteo.= YERJ ST

=

78] BEX ZHL texture analyser(TAXT Express-—
Enhanced, Stable Microsystems Ltd., London, UK)E A}
&3t
(cohesiveness), Er& A (springiness), &4 (gumminess),
34 (chewiness)S 74 313ITE Choi 5(15)9 HH&
Faste] grlel A 7S 33 Ry £33 oM texture

analyzer® =4 Z7& Table 13 Zt}.

7 = (hardness), F#4(adhesiveness), =34

#sH §4 dAt

8ol weH 54 Wrke AW AFFFett 3
hd A 200S g de A SAGE 7P S
e § AAESTE 3.0x1.5X1.0 cm 712 AL A=
S AAlel ok Al Al 9] szl A AlgshalaL,
g e A BE Hal g vl HtEA] 22 Yeke B A
5474 EE keSSl W 549 FEe A,
gropA o] ], A=, A, 20 9ute] e shglal,
7tze) 548 73 WS o] &ste] A 5 54
of Zmrt A4 Aoz vehdct

DPPH R2I2iC[Z A7 4
1,1-Diphenyl-2-picrylhydrazyl(DPPH) &gt Z &
7 &2 Blois(16) WS ©igste] Z43k3itt 0.4 mM
DPPH &9S 517 nmolA &3 =7} 1.0£0.057} H§ ==
e 84 gith =55 0.1 mLol| 848 DPPH £
0.9 mLE 7Fste] wnkgl ohg Ao A $hasol 2031t W&
AlZ1 & UV spectrophotometer(GENios—basic, Tecan,
Groedig, Austria)Z ©]-&3}e] 517 nmollA SFE=E =43}
i DPPH free radical scavenging activity2 YERASIT}.

Table 1. Measurement condition for texture analyzer

Measurement Operating condition
Sample size 30X 15X7 mm
Load cell 5 kg
Distance 50%
Pre-test speed 2.0 mm/s
Test speed 2.0 mm/s
Pro-test speed 2.0 mm/s
Probe diameter 5.0 mm

DPPH free radical scavenging ability (%)=

( __absorbance of sample

<
absorbance of control ) 100

ABTS 2fo|2 ZiC|z A7 &d

2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)(ABTS) ¥Fol& gtz &4 42 Pellegrini(17)<]
WS &8&3ate]l S48tk 7 mM ABTS®}F 2.6 mM po-
tassium persulfate(K2S:08) & 5F22 £33t & Ao
24A13F WA Se] 5 M) WAGL YY) vk o] §o
S 735 nmollA] EF = X7} 0.7~0.8°] HEE ZFHFE
84353tk 84 E ABTS solution 190 pL9} AlE-89 10
uLE &sle] 587k incubation 3 ¥ 734 nmollA FH=
E =A3}o] ABTS radical scavenging activityS YERY
At

ABTS radical cation scavenging activity (%)=

( __absorbance of sample

X
absorbance of control ) 100

=2 Oyaizu(18)9] Wl &3t SA AT &7
ol a3 A8 2.5 mLol 0.2 M sodium phosphate buf-
fer(pH 6.6) 2.5 mL¢} 1% potassium ferricyanide 2.5 mL
£ 7hgt thg 50°Cell A 2027t RESAIFTE 10% trichloro-
acetic acid 2.5 mLE H7}g #H-g-AS 1023t 3,000 rpm S
2 JAE g 45N 5 mLE FHsY S/F4 5 mLeot
E33k o} 0.1% ferric chloride(FeClz-H20) 1 mLE 7}
3te] 700 nmoll A FH=2 98-S ey

Ot

Zalh=s 2

% ZY9s 32 Folin-Denis® (19)0] whel A8 1
mLell 50% Folin-Ciocalteu *] 2F(Sigma-Aldrich Co., St.
Louis, MO, USA)¥} 10% sodium carbonate(Na2CO3z) &<
= 71 mLA 22 7eE v Aol A 1AZE AR g
% 700 nmoll A FF LS APt TEEAEE tannic
acidE AFgste] Almel TS Hod EA5tn 42 4
FHoRRE F 9= TS mg/100 g2 =33

.

SAXzZ

2d A= SPSS 12.0 package(SPSS Inc., Chicago,
IL, USA)Z BAAE st9om, #5371e A9et e A
32 33 A3 gto] ALt THAE YERNSIT 2 A



Table 2. Moisture contents, pH, and sugar contents of CY, YH,
and CYH

Moisture Sugar contents

)]

Samples contents (%) pH (°Brix)
CcY 40.10£1.022%  6.60+0.02° 2.000.10°
YH 41.54+1.56° 6.37+0.02° 2.17+0.06°

CYH 4.76+£0.97° 6.75+0.11° 2.83+0.06"

CY: control yanggaeng, YH: yanggaeng containing herbal med-
1c1ne CYH: commercial yanggaeng containing herbal extracts.
MeaniSD
Values in same column with different letters are significantly
different by Duncan's multiple range test (P<0.05).

At H nF
=2, pH ¥ 2= &3
@789l S, pH B 9= 574 A= Table 29 2t
A FEES HUIS FAWYH)H 4 FEES H7lekA
22 FABCY)9 FETFL 217 40.10%, 41.54%= FA
] Fo)F Aol HolA| gktt

Sy
(CYH)2 4.76%% F&3Fol -5 9/% .i" ’“—"“i—ﬁ‘%k

welth CY, YH, CYH«] pHE 7H7} 6.60,
6.37, 6.7591 o9, B 5= 200, 2.17, 2.83°BrixS e
A7} Al BEAH R FoA pHE 3

Table 3. Color values of CY, YH, and CYH

Samplesl) L a b
CY 27.26£0.47°%  3.43+025°  3.22+0.25°
YH 25.51+0.92° 2.76£0.19°  3.51£0.29°
CYH 33.78+2.00" 0.71£0.15°  0.58+0.22°

UCY: control yanggaeng, YH: yanggaeng containing herbal
medicine, CYH: commercial yanggaeng containing herbal
extracts.

>Mean+SD.

*Values in same column with different letters are significantly
different by Duncan's multiple range test (P<0.05).

Table 4. Texture analysis of CY, YH, and CYH

¥ =4 54 %

o2t

b3}

ol

7} 1307

Ao} FAHOR FoHQ Abo)E HolA & skt A A
=% CY7F YHED &2 38 vehdo] ofA 55 A7t
AL S W3E AES Bgoen CYH ) M4 we &

S el 3, 3AEE YHYF 3512 71 =2 7S 29
o CYSF BAIH R oAl Zol7F VERA] ekt
7

Gy Azl o] HANE W A FEE HUPF W=
FAE gholl & dS AR o A% o] JITS
=t & 4 YA Hwang® Lee(20)2] o2 ol&H S

A7he Pl A AL 4R chmobgol A ES
BEhE a@ts 7M1 D WE Late AR Kim
5219 EEATE A7 P B3 15% Bk
A= A A ghol 71tk 200 Arbwol A sk 4

|

o
¢

S Bof g FH2 A9 FEE2 A= SdAANA=
A% 7S =elvkar & —’F QAT ol 2 ek A
[e)

ol Holzt PBe] HAE &

=4 =3
FBe) A, A, v, £, A, A

[} b
5743 A3}+= Table 4011 AAXsIGT AEE CY7) 91.28,
YHE 84.800. 2 oFA) F 713k Aol AE7} okal A
o1} EAAOR F9o3F xfol= Holx ettt CYHE

1,091.532.2 FF3] = AnAdS B CYS YHe
‘:'xl—H X<l 7L7L -71. 04 -70. 26 L}E}lﬂoi H]"zﬂ— g}_. 1,}

EMN9la CYHE -41.382 714 2 3t Jehydet. &
A e AR AT BE CYY YHE B4 7 o=

= ©.= LA
oA Aol & Urﬁhﬂxl FRoy oA FEES At
R FBel AR A Fho] BT Wkt oY

A7Le ARA=Ho] Astd wo0lEd| E%% s T
2 v 2 de} Hho}ﬂl B

e
2 g 2
O, 1o
LY

N
N
lo
)

Samples” Hardness (g) Adhesiveness (g) Springiness (mm)  Cohesiveness Gumminess Chewiness
CcY 91.28+6.66""  -71.04+6.73" 0.96+0.01° 0.41+0.01° 37.7542.79" 36.33+2.56"
YH 84.80+6.34° -70.26+6.76 0.96+0.01° 0.41+0.01° 34.71+1.62° 33.43+1.58"

CYH 1,091.53+£77.69" -41.38+8.36" 0.92+0.07" 0.46+0.01" 500.77+26.34" 459.06£19.61°

1)CY control yanggaeng, YH: yanggaeng containing herbal medicine, CYH: commercial yanggaeng containing herbal extracts.

MeaniSD

»Values in same column with different letters are significantly different by Duncan's multiple range test (P<0.05).
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Table 5. Sensory evaluation of CY, YH, and CYH

Herbal medicine

Samplesl) Color M Hardness Chewiness Bitterness Sweetness
avor

CY 4.05+1.00°% 2.25+1.29° 1.75+0.72° 1.65+0.75° 1.90+1.52° 4.60£1.10°

YH 5.05+0.83° 5.00+0.92° 2.50+1.05° 2.25+0.79° 420£1 47 3.20+1.24°

CYH 5.50+1.36" 4.70+1.42° 5.60£0.75 5.35+0.93° 3.95+1.67° 4.05+2.04™

CY: control yanggaeng, YH: yanggaeng containing herbal medicine, CYH: commercial yanggaeng containing herbal extracts.

YMean+SD.

»Values in same column with different letters are significantly different by Duncan's multiple range test (P<0.05).

o] A 7 wakh ekA o) Fmjol gk 5
iz CY7F 2.259 3L, YHS} CYH7F ti &<
ok 2ufo] sl 5,003 4.700.% kAl du|= tha
Zsithal F7 EATE A s AES ola Y Ato] i F 9
PG Atelell w3 F& o 7HeiA= @9 A7 CY7t
1.75% 714 9gkar, YHE 2.50, CYH7} 5.600.% 7} =
ek HIAAPL AdAG 33} &
7h 4] A= g s Az 2 35S Yeh= gridEe
2 CY7} 1.65% 74 wekal CYH7F 5.35% Ho} A& o
2o Azte] Iad Ao R vegtl YHE 2.258 A2
Feele HAAdS Z2har Ak AlFol A FH e ghekly

G S 2kl oA At H3Ad

]

AT}, Texture analyser@® 4%

TE AZS 7 4 9S

S YA S ST A BS54 Bkel del YHRT
CY7h e ghe vehiglon AR o foa sfol

~

o
SASie, Vi A0} 1EYel Az e $4UEE 2

el A= DPPHS| A 9
A7) el G el
. DPPH -2l et] Z-&

)
(e}
3
ro
4
n‘,?L
3
R )

Table 6. Antioxidant activity of CY, YH, and CYH

A

o

s} &4 54 A7+ Table 67 2t} DPPH -2l 2]

M2 YH7} 30.36% % BHA 50 ppm 37.70% th&-2
wtow CY7} 24.86%, CYH”} 19.19%% <A F&
717} DPPH 2t Z2-& &73ke bl a94ds I
AATE.

ABTS %ol &z 245 542 ABTSS} potassium
persulfates Aol WA|sIH gk HZM] ABTS ol
o] A== sHitst gdo] glE Edol o3 ABTS Yol
2o] A E|o] HFAo] gAY & 335 o= YE
o] ABTS ol &7 48 ézé b 9= 9lth(22). BHA
50 ppmo] 42.75%= 7} E¢kom, YH7} 31.90%= ABTS
Fol2 ez 2750 F+ HAR Fdvh CY7} 24.82%,
CYH7} 21.79%°] ABTS <ol &tz ~7sa Bol o
A FEES #71e 478o] DPPH 2tz A2A %53 w37}

A2 ABTS #Z 275 E a34 o]tk

Yol FA A F(reactive oxygen species)
g 71el dAE Fostes 58S ”L*}btﬂ ol& 543t
garsl A4S AAs 5 glo )2 o] 73ak % EN|
A7) &3 A AVES wEllet
6]—)\]—5], skA] o] Z 249
(23). BHA 50 ppm¥} YH
7Hg A Al E o] 31 101 7&3P7ﬂ ‘/]'E]r‘fig‘ﬂ, CYHQ]
FHE7F 0.192 7HF @it ol CYH7F dwkgdiat =
= ThEA A} v2g A4S shar glom, e &

F7F T EE A 5o %17] gl o e Th
A

B
4y e ruiJ

rﬂ

i
kD
g
ﬂlﬂl

(

it

2 &1 J
r&‘l
r-\o

Lo 4>
ol
J
m
=
o
S
L
o
o
o
o
o
(o]
HU

Samples” DPPH radiqal ABTS ra@iqal Reducing power Polyphenol

scavenging activity (%) scavenging activity (%) (Abs. at 700 nm) (mg/100 g)

cY 24.86+1.71%" 24.82+1.89% 0.25+0.01 25.70+0.58"°

YH 30.36+1.35° 31.90+3.38" 0.35+0.01° 36.07+1.16"

CYH 19.19+1.32¢ 21.79+1.38° 0.19+0.01° 22.00+3.10°
BHA 50 ppm 37.70+3.74" 42.75+1.11° 0.36£0.01" -

1)CY control yanggaeng, YH: yanggaeng containing herbal medicine, CYH: commercial yanggaeng containing herbal extracts.

MeaniSD

»Values in same column with different letters are significantly different by Duncan's multiple range test (P<0.05).
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. Ku®} Choi(24)°] 34478 ATelA= 1%
55 713 4780] 59.64% DPPH izt A~A%
i, 25.74% ABTS &t A274% S Yeuo] ok
S H7}3k YH7F 31.90% % 1% £4F 55 A5
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#Z2 Folin-Ciocalteu reagent”}
o= stEel o) FdE A =Ejnd

= A= yYehiler, DPPH 2t
gL HlesFu SR eelE B4 7113}

Fibet 2448 Yl Zo® B 5= QIuh25,26). CHY
7} 22.00 mg/100 g, CY7F 25.70 mg/100 g, YH”} 36.07
mg/100 g9 EE =S T3t AJAHTable 6). o=
Al FEES HUISIG S W ¥ EHE ARl g
TR Ed Ao njFojrol dits)l dd % =4 YEl
W Ao R AGET A3 55 HIE SR Al
A F EYdE 99 3~9% A3 H7ate] 11.9~22.3
mg/100 mLZ R aslgon B2wa 2 M7 7]
ATF(@2R) A= 3~9% BFHE LS AU FBY F
Z¢¥HE gkFo] 13.10~40.52 mg/100 mLE YeERhfo] &

W
o
m J_4

4

K J{>

Aol YHS W5 £48 RAvk
(@) OF
R =
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FAE ghell F JAFE A A Fon, AAE ghol s
Fo A% g FAAH Y Fiks 5E4S 54T 2
kA FEES H7Is YHS DPPH @z 475 9] 30.36
%, ABTS &tz 2A%°] 31.90%S YeEha 912 o]
0.359] F8%= @5 HeEhdo] 71 H& kst s B
o, ZodE S 36.06 mg/100 go] JrHIX0.05). %
7o) 2ANE SAHT A9 A g@EA, $384, A
24, A8 F&olM CYe YHE SAH o2 F93 e 2t
o5 YERUA gkgtou oAl FEES HUleIlS W B
A A FEA BF g kS e =3
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