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Abstract

Red ginseng extract was added to Yanggaeng to determine a practical use for the herb which has medical usage and
functionality. We examined the antioxidant activity and quality characteristics of Yanggaeng prepared with different
amounts (as ratios of 1%, 2%, 3% to the total materials) of red ginseng extract, as well as those of commercial red
ginseng Yanggaeng. The antioxidant activity of the Yanggaengs samples was estimated by the DPPH free radical
scavenging activity, ABTS" scavenging activity, and reducing power. The antioxidant activity of the Yanggaeng in-
creased as a result of the addition of the red ginseng extract. Levels of polyphenol compounds and flavonoids increased
according to the extract concentration. The quality characteristics of the red ginseng Yanggaeng were estimated in terms
of pH, sugar content, viscosity, color, texture profile analysis, and sensory evaluations. With increasing concentrations
of the extract, viscosity and sugar content increased, but pH decreased. In terms of the overall palatability, color, taste,
flavor, and hardness, the 3% red ginseng Yanggaeng was determined as the best among the tested samples. Also, the 3%
red ginseng Yanggaeng had higher scores than the commercial red ginseng Yanggaeng.
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1) Total polyphenol &ZF

Folin-Ciocalteu's phenol method(Swain T2} Hillis WE
1959)0l] #3}e] Tota polyphenol S =435t =,
%78 5 goll Metanol 20 mLE 7}k 12A17H5<F 4°C o
A FET T dAEYs S AEE ARSI
A& 150 pLofl 2400 pLe] 575 2 N Folin-Ciocal-
teu reagent 150 pLE 7FF & 38XF WX8kal 1 N So-
dium carbonate(N&,COs) 300 uLE 7ksto] Shael A 22
FERF WAL & 725 nmellA] S35 AT &
FEHE Tamnic acid (Sigma Chemicd Co. St Louis, MO,
USA)E AREsIATE Ads A4 & & Zeuls 3
ZF2 AE 100 gz¢ mg tannic acidimg TAE/100 g)=
UepAe. A2 33 whEste] Hghyt 2EUAE
LR AT

2) Total flavonoid Sl

Totd flavonoid 32 AFFFEFA=E(AFH)d &
skl ST WA 8 5 g& FH3ked Metanol 20 mL
g 7kl & 3 ts dAEE F ASd9s AR
AHESETE Al 1 mLE F 3] 90% Diethylene glycol
10 mL9} 1 N NaOH 1 mLE &F3le 30TolA 60+
ZF RESAIZ] TS 420 nmell 4] UV/IVIS Spectrophotometer



Table 1. Formular for Red Ginseng Yanggaeng
Red Ginseng Yanggaeng*

(Unit: %)

Ingredients
Control 1% RGY 2% RGY 3% RGY

Red Ginseng extract 0 1 2 3
Cooked white bean 50 49 48 47
Oligosaccharide 20 20 20 20
Salt 0.15 0.15 0.15 0.15
Agar 0.17 0.17 0.17 0.17
Water 29.68 29.68 29.68 29.68

*Contol: Yanggaeng without Red Ginseng extract, 1% RGY:
Yanggaeng with 1% Red Ginseng extract, 2% RGY: Yanggaeng
with 2% Red Ginseng extract, 3% RGY: Yanggaeng with 3%
Red Ginseng extract

Weighing ingredients

i
Boiling a agar in water for 15 min
i
Adding salt, cooked white bean, oligosaccharide

i

Stiring and boiling for 10 min
i

Adding Red Ginseng extract
i

Stiring and boiling for 10 min
i

Molding
i
Cooling for 24 hr at 4T

i

Red Ginseng Yanggaeng

Fig. 1. Procedure of Red Ginseng Yanggaeng.

Z13te] Hesperidin (Sigma Chemical Co. St. Louis,
MO, USA)S EF=HE AMgstdorn AFds 2Hdst
of ST olEl] S AR 100 g5 mg Hespe
ridin(mg HE/100 g)°o. 2 YERIITHKIm SI 5 2008).

o

o
Fatagel GaslEd 242 98 W 10 g olg
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1) DPPH free radical scavenging activity

%78 10 goll olekE 30 mLE 7Iske] 3,000 rpmoE
4CoA 108 5t AAEE §F 4SdS Atk A5
< AHAG F ARAS 28 A3l Lee YU 5(2007)
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2) ABTS" radical scavenging activity

%78 10 goll gk 30 mLE 718te] 4 ARy
3,000 rpm, 4TColA 10& B9 AR F A=
Atk FSHE e F AHg 2n) st ABTS
radica el &gk Al59] 4ksl &S Shiddhurgu P 5
(2002)¢] Wl wet AT SRl &g ABTS
7.0 mMol| 7<=l 8313 Potassum persulfate 2.45 mM
< 93 12~16A17F B9t gl RSt ABTS' radi-
cadS AAPAIFTE Radicade] A4H 8-S 734 nmol| A
0.700(x0.02)¢] FAEZE 2zt = A3t &AFH S
ABTS' radical solution 900 pLe} A5 100 uLs =%
3lo] 734 nmollA 17 HFo® 6E7 FAE WHIE =
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3) Reducing power

%7 10 goll FF 30 mLE 7Iste] A AFAS
AAIEE|(3,000 rpm, 4T, 108)F FSHS 24 35|43t
A28 Reducing power= Yildirim A 5
WS HFste] SAsA

A5 25 mLell 0.2 M Sodium phosphate buffer (pH
6.6) 2.5 mL%} 1% Potassum ferricyanide (KsFe(CN)e) 2.5
mLE 217 E3eta £3FES 50C Water batholl 4] 204
ZF HESAIZ] TS 10% Trichloroacetic acid (TCA ; CCls
COOH, wiv) 25 mLE F7ste] w-g-<is AANE S o
= AFHES 5 mL FHslY S/ 5 mLe} THI v
0.1% Ferric chloride(FeClz - H,0) 1 mL 7}k 700 nm
AN FHEE SHst dEoZ Yt F3=
7F EETE Yol E Ae Yrlgith
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pHE= 78 10 goll 40 mLe| SHFE 7t #27]
(Electric mixer SFM-1500NM, SHINIL)E T2 3HSpeed 7,
1 min)g & 3,000 rpmollAl 1583 YAEE s A2
N8 #FH3ke] pH meter(Corning 340, Mettler Toledo,
UK)Z A3t = 8 Alx & £7] A 50
g& 8719 ol 40CE FAAZIHA Brookfield DV-I1+
Viscometer (Brookfield Engineering Laboratatories, Inc. Mi-
ddleboro, MA, USA)2] 6W Spindeg A3l 100 rpm
NA 1 PAS R 33 FAst Bake e

Fo= Y Ax & Z7] Mo F=A(Pocket PAL-2,
ATAGO, JARAN)E o]&3dt] SAsIth A== AxHA
(Colormeter CR-300, Minolta Co. Janpan)E AR&3lod L

(Lightness, %), a(Redness, A41%), b(Yellowness, 3
AEYS ZAEAL M AE=V/ (ALY + (48" + (Jb))Z 4
=35k
ol EF WA Standard Plate)2] L, a bat2 2tz

97.75, -0.38, +1.88°|3]th =& 72 Texture analyser (TA-
XT2, Stable Micro System Ltd., Hademere, UK)E A3
o] 7% (Hardness), F-2d(Adhesiveness), EHd(Springiness),
X314 (Chewiness), 773(Gumminess), -5-33(Cohesiveness)
I 2 TPA(Texture profile andyds) parameterE =74
stAth AlEsE 7F2 20 mm, Al 20 mm, =°] 10 mm
2 392 Probe= Compression platens(75 mm & alu-
minium)E ARE3TE 71712 SAHZALS Pretest speed
2.0 mm/s, Test speed 5.0 mnVs, Post-test speed 5.0 mmys,
Distance 3.0 mm, Time 5 s, Trigger force 5 go-2 3%
o}, ZAakoRo] ASsAAE /‘“(COIOI’) U‘*(Taste) B‘]:(F| a
ver), 74 E(Hardness), S1THAftertaste) 12|32 AAIH QA 7]
S5 (Overdl paaability)o] thale] 7] 7Sz we
71555 Yeille 78 73R HEHOoE HULEATh

7. SAXz2|

2 dAqe] nE Ax= 54 ll"fr =30 SAS
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2. EAFZHO| Total polyphenolz} Total flavonoid

Padayatty SJ 5(2003)2 ZefHi-olz, &4 1]
I AEARD T F HEdEFS fEHYLE 2AF

Table 2. Proximate composition of Red Ginseng Yanggaeng prepared with different addition of Red Ginseng extract

Sample Moisture(%) Crude protein(%) Crude lipid(%) Ash(%) Carbohydrate(%)
Control 30.85+1.48* 3.99+0.024" 0.170+0.010° 0.17+0.01° 64.90+1.51°
1% RGY 30.12+0.29* 4.15+0,019° 0.095+0.007° 0.17+0.01° 65.47+0.28"
2% RGY 26.39+0.85" 4.37+0.045° 0.099+0.012" 0.19+0.01° 68.98+0.82°
3% RGY 22.24+1.07° 4.82+0.029° 0.115+0.006" 0.20+0.01° 72.63+1.05°
Commercial RGY 18.36+1.17° 2.84+0.085° 0.229+0.005° 0.34+0.06" 78.23+1.05°
F-value 76.39 97.09 19.41 699.65 87.75

All values are MeantS.D

#®Means with different superscript in the same column are significantly different(p<0.05) by the Duncan's multiple range test
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< 7= 8% AR ZAg3ttal B skt
mebA Az Fhle] F odlE 9 EetRLol=
S SASt O ARE Fig 29} 3o YepAS A
2% AP F AEFFE tixol 11144 mg TAE
100 goll Hlsl 4 5= % 7}%&3 292.85 mg TAE/100
gollAl 556.93 mg TAE/100 g2 &4 25 Hrlgol
Z7Vstel et & de FEE ST T AlRE
QA Al F HedEe 34474 mg TAE/100 go

2 AR 1% SA4PEET ¥ 54 e o2t
AL Rty ow Zewsd 49 tanic acids Bl

mg TAE/100g
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Control 1%RGY 2%RGY 3%RGY
Fig. 2. Contents of tota polyphenol in Red Ginseng Yanggaeng.

adBars having different letters are significantly diffe-
rent(p<0.05) by the Duncan's multiple range test.

a
- b I
- c
| i i
0 j . . L

Control 1% RGY 2%RGY 3%RGY

Fig. 3. Contents of total flavonoid in Red Ginseng Yanggaeng.

aeBars having different letters are significantly diffe-
rent(p<0.05) by the Duncan's multiple range test.

Commercial RGY

w
o

mg HE/100g
= = N ~ w w e =y
o w o w o w (=] w

w

Commercial RGY

BAZ EAete AR R Bol FHiE 2
thal ®Bawo] A=d(-7-U4 2002), Table 29 %ﬂ%%%
o] YR EAMoA & F ARo] Az T
Hlal| AlAEAde] 7 kel E7] wEe] olyg
A7} Jehd Aolgt AAEY. =3 Az T
«l T EHExolE T F dAsdFH FARE A
< BYEH AFEE FriEel Sl uE &

a}i o|= FheFol _7}5}%1;} =2 7% 10.36 mg
HE/100 g<lel BI3] 1%, 2% 2 3% ZA4rekge] A9 7t
7} 17.56, 32.20, 44.80 mg HE/100 g & UtERO™ A
o Y A 1% ARG feojFo=m o
A Wb tH(p<0.05).

THAFEES AUl AxgE 3] il &
< Table 39 YER I DPPH free radicd &71%2
7o) 20.46%, 1% S4FU78 59.64%, 2% AU
80.64% 1|1 3% THY7Y 85.10%%E THFEE I
o] FVVETE st ooz FUIEATHp<
0.05). A|Zek78-S 59.42062] DPPH free radicd &71%<
Bt DPPH free radicd 2453 vlzi7lR&2 &aksk
g4 =Hol| AHREE= ABTS' radicd 4£7%S Potassum
persulfateste] WkS-oll o]l AAE ABTS free radical©]
FEE U9 Fzislg Edol o8 AAE] radicd &
fro] ARl AEAo] gAlE= & o] &gt SHYHo|h
Zakok7lo] ABTS' radicd 2A%9 ZAHAT yxTe
10.51%, 1% E3Fk78 25.74%, 2% S+ 8 43.44% 1
23 3% iﬂobg 57.34%% DPPH free radicd 27%
o] A} o] FAFEE o] IS s &
o] FrefH oz F7I8IATHP<0.05). ol BIs| ALY
& 34.36%2 A2A%S BETh =3I DPPH free radicd,
ABTS' free radicad 2453 a4 3aksl 4o =23

AxE AHEIL e SdES SASAT. S
Potassium ferricyanide reductionf-& AR&-3le] Hrlsl=

AoR FFE FA= I A7 A5 IUHES YEl
Uy, =2 3998 /e B 3= AV =
Al YebdtPark KE 5 2005).

Table 3. Antioxidant activity of Red Ginseng Yanggaeng prepared with different addition of Red Ginseng extract

Antioxidant activity Control 1% RGY 2% RGY 3% RGY Commercid RGY F-vaue
DP'.DH rad?cgl 20.46:+0.88" 59.64+2.00° 80.60+0.54° 85.10+0.99° 59.42+0.99° 3695.20
scavenging activity(%)
ABTS rad.|c_d 10.51+1.52° 25.74+0.93" 43.44+0.96° 57.34+1.64° 34.36+1.16° 1853.19
scavenging activity(%)
Reducing power (O.D) 0.155+0.002° 0.723+0.021° 1.138+0.029" 1.603+0.018° 0.744+0.027° 698.62

All values are MeantS.D

#®Means with different superscript in the same row are significantly different(p<0.05) by the Duncan's multiple range test
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Table 4. Quality characteristics of Red Ginseng Yanggaeng prepared with different addition of Red Ginseng extract

Red ginseng Yanggaeng

Item Control 1% RGY 2% RGY 3% RGY Commercia RGY F-vaue
pH 6.34+0.02° 5.86+0.02° 5.68+0.01° 5.48+0.00" 5.36+0.01° 4099.75
Viscosity 7607+317.23"  8357+168.03°  9390+167.03" 9863+93.71° NT* 76.43
°Brix 64.10+1.0° 68.4+0.6" 72.10+1.5a 74.00£1.1% NT* 4550
Color L vaue 97.15+0.02 92.75+0.05° 81.88+0.08" 80.52+0.06° 82.30+0.06° 52913.50
a value -0.07+0.01° 2.52+0,03° 5.05+0.08" 5.53+0.04% 5.03+0.05 772359
b value 1.78+0.02" 9.56+0.11% 8.70+0.06° 6.51+0.03° 0.43+0.01° 15666.80
AE** 0.75+0.02° 9.61+0.08" 18.11+0.06 18.83+0.09* 16.43+0.07° 38972.30
All values are MeantS.D
* No Test

** AE=/ (ALY +(da)*+( Ab)?

#®Means with different superscript in the same row are significantly different(p<0.05) by the Duncan's multiple range test

318 =4 A3} tixTto] 01552, 1% B4 0.7230,
2% &4kl 11377, 1Al 3% 7Y 1602602 &
e Y ST byt 35 AV fY3F e
2 Z718FE tHp<0.05). AlFHA7PL 0.74400.2 1% 34+
¥ FARRE AE BT o)y o] DPPH radicd
2ASE BT Asks WrtolA Aol Alxg
1% S48 vissstAY 25 =4 YEsEd ole
ATg Tegel F ZEdE dio] Axd 1% A
GPARTHE W 20 AR RTHE AA ety o
wolel AztETh w3 FetR ol e AlRE
o] Azg 1% THYVET O A UEHAT T &
guls gl =] wWEdd Az TP e] ABE
AR o w2 iskse Ushlle A3t U
gtia A" It oz silaley) F ZEde %
ZeiR o | =g Ao IAVE AYsthar ghelGheldof
N3} Engeseth NJ, 2002).

6.34% 0, TAFEE HEF SVt o i
Atk o] Kim CS 5(1998)2] A7 ZAx}e} o] FAt
Ikl FEE F9 citric acid, maonic acid, succinic
acid, oxalic acid, malic acids-2] f7]4te] &A57] W&
o7 Rt} =3I Bae HCS Nam MS(2006)2] 33+
FEES IR EPRERe] EAMME SAEFEE A
7hgol F71stel wel pH7F ZHAshs Zlo® BaEch
ANBE7Y o] pHE 53602 M v AAE Hth
HA=E dizTel 7607 cPsE 7HE wigton FEE
=9 o] TS folFoE FTeTHp<0.05).
dWrH o g Al Fo BrslEdEo] &5 AEE

B oo

27Vt webal Table 20049k ol Tzl M) ¥
Aepiel B Be 9AS FHAskn 97l WEel Fa%
F2o| WPl FNB5E H=ot N Ao A
29t 9EE Ams) o] FHEEERe Wl F
NE5E SRS BT FAFEE Wl BE A=
o] AT WEL Values tizzol Hal TEER

A7l wEt {FoAQ] ZaE Elom(p<0.05) A
7L 2% ARG 25 w2 @ UEhileh A
(@ vaug) ¢t M E(b Vaug)= =Tl g =&
FEE A7HrAA =4 deistet $AaFE=

o oofor 2 e ome T
1z i oS

N
-

Table 5. Texture profile analysis parameter of Red Ginseng Yanggaeng prepared with different addition of Red Ginseng extract

Control 1% RGY 2% RGY 3% RGY Commercial RGY F-vaue

Hardness 1964.2+71.36" 2041.9+67.62° 2199.7+111.91° 2533.2+210.36 2647.5+439.19% 16.11
Adhesiveness -91.93+1.53b° -95.23+8,51™ -101.53+114.26" -83.87+5.60% -72.67+6.05% 757
Springiness 0.9267+0.01° 0.8933+0.04 0.8933+0.04° 0.7933+0.02° 0.7567+0.05° 15.32
Chewiness 995.15+15.38° 1068.17+53.36° 1245.86+85.57° 1268.4+103.09 1465.61+102.73 16.18
Gumminess 110842+¢72.58"  1205.90+150.39™  1335.62+18.14° 1526.77+0.05° 1835.57+0.04° 27.54
Cohesiveness 0.32+0.01° 0.36+0.01b° 0.35+0.01° 0.41+0,05" 0.58+0.04% 11.87

All values are MeantS.D

#@ Means with different superscript in the same row are significantly different(p<0.05) by the Duncan's multiple range test
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Table 6. Sensory evauation of Red Ginseng Yanggaeng prepared with different addition of Red Ginseng extract

Control 1% RGY 2% RGY 3% RGY Commercid RGY F-value

Color 4.11+1.54° 5.33+0.87° 6.11+0.78% 6.33+0.87° 5.56+0.88% 851
Flavor 4.11+1.17° 4.67+1.12% 5.44+1.13™ 6.00£0.87% 6.56+0.73" 8.46

Taste 411+1.17° 4.89+0.93 5.67+1.00% 6.56+0.73 6.00+0.00% 11.04
Hardness 4.44+1 51° 4.89+1.45% 5.89+1.05 6.00£0.50°7 5.56+1.42% 2.59
Aftertaste 4.33+1.41° 5.00£1.22% 5.56+1.13% 6.22+0.67° 5.56+1.01% 3.60
Overall palatability 4.44+0.88° 5.00+0.71™ 5.78+1.09% 6.44+1.01% 5.78+0.83% 6.46

All values are MeantS.D

*4 Means with different superscript in the same row are significantly different(p<0.05) by the Duncan's multiple range test
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